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WINS FIRST PRIZE

COST

. No tool
needed but
a tack

schoolboy
can put
together

SANTA MARIA

THE FLAG SHIP OF COLUMBUS IN THE
DISCOVERY OF AMERICA IN 1492.

Size: Height, 25 in. Width, 11 in. Length, 27 in.

THE SHIP THAT BROUGHT THE PILGRIMS
TO AMERICA.

Size: Height, 25 in. Width, 9 in.

MAYFLOWER

Length, 27 in.

You Can Put These Models Together in a Few Hours

E have received so many letters of inquiry from all over the

country asking us how they can get a beautiful Ship Madel
without paying $100.00 or more. Realizing that the high prices
asked have made it possible for only a very few to have one of
these beautiful models, the \WORLD'S LARGEST BUILD-
ERS OF SHIP MODELS have decided to try out a plan that
will make it possible for everyone to own one of these beautiful
models, by supplying you with all the parts, cut to fit, and ready
to put together. You need know nothing about ship building.
\We have made it so simple and easy by explaining every opera-
tion so clearly that a school hoy can put one of our models to-
gether in a few hours. No confusing details; diagram and in-
struction sheets are written so that anyone can understand them.

Mrs. C. J. Bierhower of Philadelphia, Pa., after completing
a4 Model of the “Santa Maria” from our $4.98 cut to fit parts,
was so pleased and delighted with the Model, that she entered
it in a Model Contest held by the Publishers of ScIENCE axD IN-
vExTION Magazine. This Model was entered against hundreds
of other Models from all parts of the country, and.

Mrs. Bierbower’s Santa Maria was awarded the Grand Prize
Worth More Than $100.00 for Its Decorative Beauty and Sim-
plicity of Construction. While Mrs. Bierbower was delighted,
she said, “that it was not a surprise, as the Model was the most
beautiful of its kind that she had ever seen.” The parts we
will send you are Identical with the Ones Used by Mrs. Bier-
bower. There Were No Parts Used in This Prize Winning
Model Other Than Those Supplied By Us in Our Regular $4.98
Complete Kits.

MINIATURE SHIP MODELS
3818-20-22-24 Baring St., Philadelphia, Pa.

We supply you with every part to build either the Santa
Maria or the Mayflower Models, with a full detailed diagram
and instruction sheets showing and explaining every operation
to complete these heautiful models. Hull and all parts are of
wood. This is not a cheap cardboard imitation.

List of parts supplied for "Santa Maria.” Space does not
permit describing the parts for “Mayflower,” but it is just as
complete in every detail.

CHuldl and keel, 3 pieces; rudder, rudder support; 6 hanse pipe
rings; 6 cannons; 6 port shutters; 11 shields; front and poop
deck sides; ratlings: upper deck with decorated stern; rigging
channels; anchor; lamp and bracket; crouw’s nest; bowsprit; vard
arm; 3 asts, fore, main and wmizzen; spanker boowm; jib vard
arm; fore mast- yard arm; wain sail yard arm, top sail yard arm
and lateen*sail yard arm; wire for sails; brass name plate; rigging
cord (light and heavy); brads. staples, gine; pullies or blocks and
falls; rear balcony: rear balcony ratlings; side balconies: side
cabins; flags; ladders; 18 bumping strips; jib sail; fore sail,
top sail and mizsen sail; stand 3 pieces; all parts needed to com-
plete the Model. Shipping weight. 6 pounds.

All Canadian or Foreign orders must be accompanied by
Money Order for $4.98, plus a sufficient amount for parcel post
charges.

W.rite for our free, beautiful illustrated booklet
on Ship Models and their History.

e P
MINIATURE SHIP MODELS

3818-20-22.24 Baring Street, Dept. 8, Philadelphia, Pa.

Please send me the completed parts, cut to fit. and ready te

put together for the Model ... ... .. .. .. ... .. .. ... ...

I will pay Postman $+.98, plus postage (a few cents).

PLEASE PRINT NAME AND ADDRESS PLAINLY TO AVOID DELAY
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Preparing Placing you
you for a in a good,
better job well-paid
andaRaise Position

O. C. MILLER
Director Extension Work

AMillion Dol-
lar Institution

Back of This
GUARANTEE

Get this straight—the
American School was
chartered in 1897 as
an educational institu-
tion, not for profit. So
you will find the same @3
standards of service &
here as in the best res- §&§
ident schools and col- §§}
leges. Over 200 of the
leading Engineers, Ex-
ecutivesand Educators 1
of the U. S. preparel 3§
the instruction we of- i
fer. Their standing §§
vouches for its quality. & §
This is available toyou §
on terms of only a few §
dollars a month. Write
for our souvenir book,
“White Magic,” given @
FREE in celebration of
our 30th Anniversary.

Free Job Service

The American School is the first
in the home-study field to ree-
ognize the need of guaranteeing
its courses with a money-back
contract, if the training fails to
accomplish the benefits you ex-
pect. Thus all risk and doubt are
eliminated—either the training
wlil help youto-a better job and
a raise in_pay or it will cost you
nothing. To better carry out thiz
important service, we maintain
a Natlonal employment depart-
ment which keeps in touch with
the employers of Draftsmen all
over the U. S. All this witheut
extra charge toourstudents and
graduates.

=

0 178,

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

The Draftsman is
the Boss of the Works!

Destroy blue-prints and plans, and the wheels of all Industry
will stop until new ones can be made, Every move of every work-
man on the job is controlled by the Draitsman through his plans.
Railroads, public works, buildings of a hun-
dred sorts, machinery, electricity, automo-
biles—all manufacturing and construction
start on the Drafting table! That’s the kind
of work to get into, friend. Where you have
the same chance as anybody else to make a
quick success!

—to prove you can learn
at home in spare time!

You'll be surprised how qui.%ly yru can
learn Drafting by our nevs one-step-at-a-
time method. We start you off doing
actual Drafting room jobs from the very
beginning. Before you know it, you are
batting out professional plans like a vet-

Now Earning

or Less —

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

BTN

*
eran. Get the first three lessons—the cou-
Pl‘OfeSSlOIlal pon brings them. Do them. Test your
‘ 7 ability to master Drafting at home.
Outﬁt GI EN! ; : y Without cost or obligation.
You will naturally expect the American School to. St / - s = R OEE s R oW

give you the best kind of instruments and tools with
the best kind of training. This outfit & good enough
to use professionally after you finish your training,
Mail coupon for description,

O. C. Miller, Director Extension Work

0. C. Miller, Direcior Extension Work

American School, Dept D52
Drexel Ave. and 58th St., Chicago

% Your offer to send me 3 lessons free and facts about the oppor=
}

tunities in Drafting and about your course, looks good to me.
It is understood I am not obligated in any way in making this
request,

E Name ..o ieiiiiteieieereesencesesssssssassssnseans

g Address ............. 900000000000A000000066a000000 00
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Is Man Animal?

One of our leading scientists
has recently propounded the ques-
tion as to whether man is com-
pounded from the various animals.

Filtering Sound

What would vou think if you
saw a person sing a note into the
end of a tube six inches long and
no sound issued from the open end

How Do We Think?

Offhand, about the easiest thing
we do perhaps is to think.  But
few of us really understand what
a complicated
really 1s.  You will enjoy this
popularly written article.

Life in the Future

How will people work and play
years from now?
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A Glimpse Into the Coyne Electrical School

Those who see the great roaring shops of Coyne  this full-size machinery in full operation every day,
forthe first timeareamazed. Herearestudentsfrom Coyne students get years of experience in a few
every State in the Union working on the greatest months. Here with two instructors to every 25
outlay of electrical apparatus everassembled inany men, Coyne students learn by actually doing. Here
school . .. costing hundreds of thousands of dollars —and nowhere else in the world—can you get such

. real dynamos, liuge motors, actual skeleton training!
houses, complete power plants, transmitting sta- The photograph above is one of 150 views in our
tions, switchboards of all kinds . . . everything catalog, a copy of which will be mailed free upon
from doorbells to farm power systems. Here, with  request. See coupon below.

LEARN ELECTRIC

Without Books or Lessons

IN 12 WEEKS
By Actual Work—in the Great Shops of Coyne

OME kinds of jobs ought to be labeled with a big
sign that says ‘‘Man-killer.’”” They are either so
heavy, dirty and hard that they sap a man’sstrength

and keep him dog-tired all the time—or
else they are so disagreeable, uninter-
esting and poorly paid that they kill
his ambition in almost no time. And
AMBITION is the most valuable thing
a man can have!

Fascinating Work—
Real Pay!

That’s why 80 many men are turning to ELEC-
TRICITY, which offers unlimited rewards and op-
portunities—with ordinary salaries of $50—$75—
$100—and $150 a week ! Right now big electrical jobs
are actually going beggmg’ Electrical experts with
12 weeks of training are in demand—and the need
is growing every day! The situation is one that
spells O-P-P-O-R-T-U-N-I-T-Y in letters a foot
high for theman whois wide-awakeenough toseeit!

Learn Quickly

Let memake you a master electrician—the Coyne
way.I've doneit for thousands of others—farmers,
laborers, factory men, and hundreds who haven’t
had more than 8th grade education! I cando it for
you—and start you off on the road to independence
and big earnings in just 90 days!

No Books or Dry Lessons

The secret of Coyne-training is that it is ALL
PRACTICAL work. No books—no dry lessons—no
useless theory. In the great shops of COYNE you
learn the. ins and outs” of Electricity by actual
work on real electrical equipment—the finest out-
lay in the country! And best of all—experts work
right with you every step of the way, showing you
all the e'lectncal secrets that are essential to your
success!

CO

H.C.LEWIS, Pres., Dept.57-83 1300-10 W. Harrison St., Chicago, lil.

No Education or Experience Needed

‘With a personal, praciica’ method like this, is it any wonder I say E
can make any man into a master electrician in 12 happy weeks? You

$100 aWeek Jobs

are commoninelectricity. Our free
employment bureau puts you in
touch with openings to choose
from. The following areonly afew
of thekind of positions you fit
yourself for in the Great Shops
of Coyne:

Farm Lighting Experts
$60 to $100 a Week

Armature Fxpert
$50 to $100 a Week

Power House Operato
0 to $76 a Week

Auto Electriclan
$60 to $100 a Week

Inventor, Unlimited Income

Maintainance Engineer
$60 to $100 n Week

Service Station Owner
$200 a Week

Radio Expert, $75 to $150 2 Week
Contractor, $3,500 to $15,000aYear

FREE R. R. Fare

When You Enroll

Right now I will allow your leroad
Fare from any point in the U. 8.

Chicago—the world’s Greatest Elec-
trical center. Send coupon for details.

ELECTRICAL

SCHOOL

don’t need a bit of previous experience or advanced
education. Many of our most successful graduates
arefellows who never went to highschool and hated

“book-learning.’’ The Coyne method is different?

FREE If You Act Now

Make up your mind today to
get into one of these real-pay
electrical jobs, If you act now—
I'll pay your railroad fare to
Chicago and give you 2 special
coursas free! Raploand AuTo-
MOTIVE ELECTRICITY ! And be-
sides that, I'llhelpyou toa part-
time job while learning! FREE
employment service for life
after graduation, too, We place
dozens of meninwonderful jobs
every week!

Send for FREE Book

Just give me a chance to tell you
about the unlimited opportunity
that awaits you. Let me send you
this big book free, containing
over150 photographs and listing
and telling you how you can
quahfy forthe kind of jobsthat

y_$75-3200 a week. If you
really want more money and
a wonderful future, send for
this book now! No' obliga-
tion. Simply mail the
coupon.

Mail This
FREE

BOOK
Coupon

r==—=="=0

COYNE ELECTRICAL SCHOOL
H. C. Lewis, Pres., Dept. 57-83
1300-10 W. Harrison St., Chicago, Ill.

Dear Mr, Lewis:

I want the facts, so without obligation, send me your free ijlus-
trated catalog and details of your R. R. fare.

INGMe. e e e R e e ]
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Copyright, 1926, by the Ship-
man-Ward Mfg. Co., Chica-~
go, World's Largest Reman-~
ufacturers of Typewriters.

A BARGAIN

YOU CAN’T IGNORE!

A STANDARD TYPEWRITER IS A JOY TO
EVERY MEMBER OF A FAMILY!

ET YOUR typewriter now. A
genuine, Shipman-Ward  rebuilt
Underwood—"‘the machine you will

eventually buy.” Don’t send a cent, but
do get our special offer—valuable book on
typewriting—free. You can learn to
write on this standard-keyboard Under-
wood in aday. Inaweek, you'll feel lost
without it! The free trial will prove it.
Our rebuilt plan gives you the best
machine and a big saving.

Act NOW If Ever!

Speak up, if you want one! ‘This Un-
derwood is so popular this lot we're com-
pleting now won’t be long in selling! Re-
built from top to bottom-—cvery single
worn part replaced. New typewriters
are guaranteed for a year; we guarantee
this one five years! ‘That’s our Better-
Than-New Guarantee. And we guaran-
tee a big saving!

We don't want a penny how. Nor any mohey
at all, unless this proves the typewriter bar-
gain of your life. The trial is free. If you
buy, our easy terms make it a pleasure to pay.
There’s no excuse now, for not owning a type-

) B |
FRE Get our
catalog free;
lowest prices and terms.
A manuel free, too; valu-
able instruction for learn-
ing rapid typing, useful

writer—and the finest make! We include all ~ pointers for all who use Name ...
tools, cover, etc, all complete, all ready to @ typewriter, business

write. Write us now. Deal direct; we are forms, social correspondence, work for 4 St opgaac
the largest factory of the kind. others, etc. Clip coupon now/ | P. 0. ...

" Mail £0 Suiraax-Warp Mrc. Co.

A Genuine UNDERWOOD Machine!

2165 Shipman Bldg., Chicago
Please send FREE. full ofier,

i atalog, typing manual, and out-
ine your free course in Touch
Typewriting, without obligation!
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Some people measure success in
terms of money and others in degree
of knowledge and culture. Chemistry
is the one uncrowded profession today
that offers both. America, always a land
of amazing opportunities, is especially so
now in the field of applied Chemistry. In-
dustries have developed within eight years
more rapidly than the output of trained men
to conduct them. Every big industry needs
chemists and there is a real demand for them
immediately, :

Earn a Bigger
Salary from now on —>

Good Chemists Command High Salaries; you can
make yourself independent for life by unearthing
one of Chemistry’s undiscovered secrets!

Do you remember how the tales of pirate gold used to fire your imagina-
tion 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 every day—not on
desert islands, but in the chemical laboratories throughout your own coun-
try. Quietly, systematically, the chemist works. His work is difficult, but
more adventurous than the blood-curdling deeds of the Spanish Main. In-
stead of meeting an early and violent death on some forgotten shore, he
gathers wealth and honor through his invaluable coniributions to human
ity. 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. Herman
Frasch, who showed how to extract sulphur built up a huge fortune. C. M.
Hall, the chemist who discovered how to manufacture aluminum made
millions through this discovery. F. G. Cottrell, who devised a valuable
process for recovering the waste from the flue gases, James Gayley, who
showed how to save enormous losses in steel manufacture, L. II. Baeke-
land, who invented Bakelite—these are only a few of the men to whom
fortunes have come through their chemical achievements.

NOW IS THE TIME TO STUDY CHEMISRTY

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 applications are innumerable,
touching intimately every business and every product in the world. The work of the
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of
pleasure. The days in a chemical laboratory are filled with thrilling and delightful
experimentation, with the alluring prospect of a discovery that may spell Fortune
always at hand to spur your enthusiasm.

YOU CAN LEARN AT HOME

To qualify or this remarkable calling requires elaborate specialized training. Former-
ly it was necessary to attend a university for several years to acquire that training,
but thanks to our highly perfected and thorough system of instruction, you can now
stay at home, keep your position. and let us educate you in Chemistry during vour
spare time. Even with only common schooling you can take our course and equip
yourself for immediate practical work in a chemical laboratory.

EASY MONTHLY PAYMENTS

You don’t have to have even the small price of the course to start. You can pay for
it in small monthly amounts—so small that you won’t feel them. The cost of our
course is very low, and includes everything, even the chemistry outfit—there are no
extras to buy with our course. Our plan of monthly payments places a chemical
education within the reach of everyone.

SPECIAL 30 DAY OFFER

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

DON'T WAIT—MAIL COUPON NOW'!

CHEMICAL INSTITUTE OF NEW YORK, Inc.

Home Extension Division 12
66-R West Broadway New York City

LETTERS

From Students Who Have
Taken This Course

You will probably be pleased to
learn one of the lessons gave me
an idea to turn_ iy chemical
knowledge to profitable aceount,
I am now making a varnish and
paint which undersells the other
tvpe products by $2.60_ a gallon,
in some cases more. Ilave been
receiving gallon orders frem paint-
ers during past week which has
netted me a profit of $12.50 for
my ‘‘spare-time chemical indus-
try.”” Many thanks for your
training thus far.
J. J. KELLY.
I am but bhalf way through your
course and am certain that I have
saved my Company many times the
cost of the course and raised my-
self in the Sharve Holders estima-
tion. The knowledge obtained has
its_immediute practieal applicaticn
and 1 do not hesitate in saying
your course and the personal at-
tention you give is invaluable to
the practical man in any buginess
where chemistry plays a part. You
may use this letter and my name
and address to the furtherance of
your good work.
JOIN WALTER.
I have not written since T re-
eelved the big set. I can still say
that it far exceeded my anticipua-
tions. Since I have been studying
with your school I have been ap-
vointed chemist for the Secranton
Coal Co., testing all the coal and
ash by preximate analysis. The
lessons are helping me wonder-
fully. and the interesting way in
which they are written makes me
wait patiently for each Tesson.
MORLAIS COUZENS

i

. O'CONOR SLOANE,

A.B.,A.M.,LL.D.,Ph.D.

Noted Instructor, Lectur-
er and Author. Form-
erly Treasurer Ameri-
can Chemical Society
and a practical chemist
with many well known
achievements to  his
credit. Not only has
Dr. Sloane taught chem-
istrv for years but he
was for many years en-
gaged in commercial
chemistry work.

EXPERIMENTAL EQUIPMENT FURNISHED
TO EVERY STUDENT

. We give to every student without additional charge this chem-
ical equipment, including forty-nine pieces of laboratory an
paratus and supplies, and forty different chemicals and reagents.
These comprise the apparatus and chemicals used for the ex-

perimental work of the course.

The fitted heavy wooden box

serves not only as a case for the outfit but also as a usefu:
laboratory accessory for performing countless experiments.

CHEMICAL INSTITUTE OF NEW YORK, INC.
Home Extension Division 12
66-R—West Broadway, New York City

Please send me at once, without any oblization on my
part, yvour free Book “Opnortunities for Chemists,” and
full particulars about the Experimental Equipment given
to every student. Also please tell me about your plan ot
payment and vour special 30 day offer.

.
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IRIS CAPTURES the RUSTLERS

in this thrilling story
of the West—

“Give him a black eye for me!”
screamed Iris.

Vengeance of the Rafter C

By JAY LUCAS

Buck Cameron was a hard-riding, straight-shooting, fearless puncher, but he almost bit off more than he
could chew when he and his sweetheart, Iris, started out to clean up a vicious band of horse rustlers.

VN -\

25¢ OuUT
A COPY TODAY

<“i°@j g}’; <\°@g ?;7;
MAGAZINE

ELEVEN OTHER GREAT STORIES OF WESTERN ADVENTURE, INCLUDING:

A BULLET FOR BONANZA §“Ficipusiations inc, Robinsdale Minn. [

By RICHARD A. MARTINSEN . 3 .

Another dramatic chapter out of the swashbuckling carcer of Jerry Balsam, d Enclosed plea_sc find $1 (bll—l o Stamps) fgr Whlf:h entermy
the gallant bandit, who leads the attack on an outlaw stronghold, and |]l| name as subscriber to your five months Spcc1al Offer to i
brings law and order back to Paradise. Triple-X. Or,cnclosed, find 25¢ forone copy of the May issue.

TWISTING THE DEVIL'S TAIL

) INGITE oo oo eeeeesemess et esensemmn s anmemas s e e anmemssissas s er s et o R " i

By WALT COBURN ] 0

When Walt Coburn spins a yarn of his cowboy brethren, you can smell the Ml AQUFESS —ovmoeereeereeeeeceenemme s seemanes s et e o memeeRe R s s e et s et o

dust of theroundup, theodor of burned hair,the quavering song of the night L e

herd rider catches you in its spell, and for a while you are a cowboy your- | i o

self, ridingrange, tasting the salt of their adventures, and “twisting the devil’s ‘lm Gty SRR S State.... = Jl,
1ail” with them. Here’s a story where Coburn is at his best. F=—=== = 5 ===

Other Stories by L. PAUL, J. ALLAN DUNN,
FRED LINCOLN, RALPH R. PERRY, and others
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ARE NEW SENSES POSSIBLE ?

By HUGO GERNSBACK

HE human being, and most animals, for that matter,

has been endowed by Nature with five senses, Sight,

Touch, Hearing, Taste, and Simell. These senses vary

greatly in the different species, although reoughly, as
far as we know today, the senses are the same. I‘or instance,
the sense of taste in man is approximately the same as that
in a dog. The human tongue may be more refined and the
brain may interpret different tastes in a different manner
than do those of a dog. but anything that is placed on the
human tongue is tasted physically, the same way as that on
the animal tongue. For instance, if the I'rench chef puts a
trace of garlic in your French dressing, the connoisscur will
immediately detect and correctly interpret the garlic by his
taste. The dog will taste exactly the same thing, but he
probably will not associate the taste with the vegetable garlic.

On the other hand, the sense of smell is very much better
in the animal than in man, as is well known. Most savage
animals can “wind” their enemies from miles away, whereas
the human being would smell absolutely nothing. The same
is the case with the sense of hearing, wherein animals greatly
excel humans. On the other hand, for instance, the sense of
touch is very much more refined in the human than in animals,
in most cases. The sense of sight in the human being also is,
in most cases, far superior to that of very many animals,
although there are, of course, exceptions.

Philosophers and scientists in general have for centurics
been asking themselves whether it is not possible that, out-
side of our five seunses, there could be still higher senses. We
know, and practically every entomologist knows, that many
insects have senses of which we today have only the slightest
notion. For instance, you may take a female moth and en-
close it in an absolutely airtight container. The outside of
the box and the person handling it can then be sterilized in
such a way that we may say with safety that no other moth
could possibly, by means of the sense of smell, communicate
with the imprisoned moth. The original container can then
be placed into other containers to make sure that no smell
can possibly emanate through all the different walls, but,
strange to say, if the container is transported to a place
where male moths abound, they will immediately be attracted
to the container by some sense of which we have no knowl-
edge today. That this sense is in all probability a vibratory
one is conceded today by most authorities.

In our communication with the outside world, where we
get impressions of a vibratory nature, such as light and sound,
we have, for this purpose, the ear and the eye. Now the
ear responds to vibrations beginning at about the third octave,
which is 8 vibrations per second, up to and including the 15th
octave, embracing 32,768 ~vibrations per second. Most
people, however, can not hear sounds at this high vibration,
and most of them can not hear above some 25000 vibrations
per second. From the 15th octave to the 46th, man perceives
nothing. The electrical octaves, from the 25th up to and

located in the tongue. The 49th octave is one of light, vibrating
at the rate of 562 trillion times per second. This we perceive
with the sense of sight, but there are many unknown regions
in the vibration band, which we do not know today. There
are, for instance, the octaves from 20 to 25, the physical
effect of which we do not know. Then there are the chemi-
cal rays, embracing the 50th octave, and the 5lst to the 57th
octaves, which, again, are unknown. The X-rays embrace
the 58th to the 6lst octaves, while the 62nd, and possibly
highest, is also unknown.

It will be noted from the above that between the octaves
of sound and of heat there is a great gap, which our senses
do not perceive. It is, however, quite possible that at some
time in the future, whether this is 100 years or 100,000 years
hence, makes little ditference, another new sense or new senses
may conceivably be born. We know so little about our own
anatomy, we know so little about certain glands, and certain
other component parts located in our Dodies, that it is im-
possible at this time to say that any one of these may not be
for a purpose that as vet can not even be comprehended by
us. While it seems improbable, it is not impossible that at
some future date human beings may be able to communicate
with each other by means of some simple apparatus which is
neither sound, nor heat, nor radio. That it will be by some
vibratory method is not doubted by scientists today, but just
how it will be brought about we are entirely too ignorant to
know.

Philosophers sometimes rush to conclusions and predict
that it will be possible to receive radio waves without the
assistance of instruments in order to translate the waves into
audible sounds. I personally do not belicve that this is
possible, that is, as far as radio waves as we know them today,
are concerned. I do believe, however, that it is possible to
communicate through some other vibratory means, over great
distances. Naturally the thought will come to many that I
refer to telepathy, but I most certainly do not, because I do
not believe in telepathy as that term is understood. I do
not believe that it is possible, at the present time, to transfer
thoughts, and so far any scientific proof thercof has been
lacking, although many extravagant claims have been made.
If thought transference were possible, the same thought trans-
ference would be received by hundreds and thousands of others,
as there is no reason to believe that two brains or minds are
“tuned” differently from those of other individuals.

Outside of this higher sense, which may be termed the
Sixth Sense, there may, of course, be others. For instance, the
human mind is not constituted today so that it can, for instance,
visualize a Fourth Dimension. You can not think about
eternity for any length of time without becoming confused, or
without getting an unpleasant headache. We can not under-
stand what was before the beginning of everything, and the
mind stands aghast at the idea that there could not be any be-
ginning. Evidently these questions require

including the 35th, man can not per-
ceive by any of his senses. By means
of the sense of touch man can perceive
the octaves from 46 to 48, inclusive,
which embraces the band of heat. Heat
can not be seen, it can not be heard,
and it can not be tasted, but it can be
felt by the sense of touch. A hot :
liquid on the tongue is not tasted, but
is felt through the sense of touch, also

M
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another center for their interpretation,
of which we are totally lacking today.

Of course in Nature there is an answer
for everything and a good reason for it
all, and our lack of senses to understand
all this is a proof of our own incompe-
tence. It may take thousands of gener-
2 ations beforc a new sense is developed,
but it will be devecloped in time.

NI I,

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientific and radio subjects.
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Shoes and Old Clothes are Explosives!

The young man. apparcntly oblivious of any

peril, smilingly borrows the lady’s stockings

for a little experiment with liquid oxygen.
Watch what happens.

NS

The tube, connected with a piece of
ordinary blasting fuse, is placed in the
ko'e in the oak stump and the hole is
rcmmed loosely with rags. The fuse
is lit, and WHAM! See what has
happened to the stump!

HILE the blowing up of an oak

stump by the explosion of a pair of

silk stockings saturated with liquid

oxygen as illustrated above is only
a novel experiment, the commercial applica-
tion of liquid oxygen as an explosive has
wide possibilities due to its many advantages
over ordinary explosives.

Pure liquid oxygen is a bluish liquid which
boils at —183° C. (—297.4 F.). It conse-
quently evaporates rapidly, and this is the
only important deterrent to its extensive use.
It 1s strongly magnetic and has a specific
gravity of 1.118. When used for explosives
it is, of course, not pure, but contains nor-
mally from 80 to 90 per cent of oxygen, the
balance being largely nitrogen. It is, there-
fore, not to be confused with liquid air from
which it is made by rectification, and which
is much poorer in oxygen. Like liquid air,
liquid oxygen must be handled with care, for
although there is but little danger of seri-
ously burning the hands if the liquid is acci-
dently spilled on them, there is, nevertheless,
the possibility of very painful results.

The vessels in which liquid oxygen is
stored and transported must be insulated as
periectly as possible to reduce evaporation to
a minimum. These vessels are made like
thermos bottles  with  double walls and
vacuum jackets. Brass or copper bottles sur-
rounded by larger steel ones are used com-
mercially, while glass containers are satisfac-
tory for the laboratory. There is always
some leakage of air through the metal walls
of the container and in order to maintain the
vacuun, hot charcoal is placed in the space

With all the fair sex wearing them. it is, of
stockings, but, did you know that they can

By F. W. HORTON

course. recognized that there are many inherent dangers in silk
become high-powered explosives?

Also, that an old straw hat

or a pair of spats can be exploded with great violence.

between the walls before it is cvacuated.
After sealing, when liguid oxygen lowers the
temperature, the charcoal absorbs any re-
maining air and produces an almost perfect
vacuum. The mouth of a container must
never be closed tightly as the gasification of
the liquid oxygen would produce an enor-
nious pressure. A piece of cotton wool
placed loosely in the neck of the container is
about the best stopper. The evaporation loss
under proper conditions is less than 5 per
cent in 24 hours.

If any highly carbonaccous material is sat-
urated with liquid oxygen and ignited, the
union. between the two will be so rapid as
to produce an explosion. The purer the car-
bon and the more intimate the mixture, the
more violent the explosion will be.  Accord-
ingly, and also because they are inexpensive,
such materials as lamp black, gas coke, soot,
charcoal, sawdust, ground. straw and crude
petroleurn are sclected for commercial use.
These materials, either separately or mixed
and sometimes with an inert absorptive mate-
rial such as diatomaceous earth, are placed in
cylindrical bags of paper or cheese-cloth,
usually about 6 to 9 inches long and 1 to 2
inches in diameter, while an electric deto-
nator or a special liquid air fuse is attached
to cne end of the bag. The cartridge thus
formed is soiked in liquid oxygen from 10 to
15 minutes and then slipped into a pasteboari
container which telescopes over it, and which
has also been chilled by dipping in the liquid
oxygen.

The assembled cartridge is put into the
drill hole and a wad of cotton placed over it.

The stockings after being immersed in liquid oxygen contained in the thermos bottle are rammed
into a short cardboard mailing tube closed at one end. Wooden pliers and a wooden ramrod are
used to prevent “burning” the hands with the liquid.

half-a-cup of liquid oxygen poured into and over it, wetting the tube thoroughly.

The tube is then stood on end and one

=

The spat, scarf, magazine, cigarettes, handkerchief, powder puff, cigar,
a3 lump sugar, and felt hat, are only a few of the common objects that
e become powerful explosives when saturated with liquid oxygen.

A small brass tube is then inserted in the
hole and clay stemming tamped around it.
The tube is withdrawn and the shot is ready
to Are. The tube and the passage that it
leaves through the stemming provides an es-
cape for the evaporating oxygen until the
shot is fired, while the cotton wadding over
the cartridge prevents the clay {rom clogging
this means of egress.

The rate of evaporation of the liquid oxy-
gen in the cartridge is the most important
factor in the use of the explosive. The
weight of carbon in the cartridge, including
its coverings, can be exactly determined as
can also the amount of oxygen required to
insure its complete combustion to CO,. But
this amount of oxygen will be affected by
the loss by evaporation during the time be-
tween the soaking and firing. This loss can
only be determined by trial. Ten minutes
is allowed for loading and firing 3 shots.

As compared with dynamite and black
powder, liquid oxygen explosives are both
cheaper and more powerful. The table helow
shows the weight of different explosives re-
quired to produce a pressure of 4 kilograms
per. square centimeter as reported by Seider
from tests made in Germany.

Blasting powder ............283 grams
Carbonite ......ceveeenvenn. 170 grams
Gelatine dynamite .......... 102 grams

Blasting gelatine ........... 86 grams
Liquid oxygen with burnt cork
and petroleum ............ 58 grams
These comparisons, however, are only ap-
proximate as the purity of the liquid oxygen
(Continued on page 73)
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In the Year 2026

German Scientist, Von Henninger, Pred:cts Remarkable Advances {;

ANY strange things are predicted by

the famous German scientist, Von A.

B. Henninger for the year 2026. He
believes that the pedestrian will practically
vanish from the streets. Locomotion will be
effected in many curious ways. For instance;
the populace will go down into large subways
provided with moving sidewalks and moving
benches. These benches will be driven for-
ward electro-magnetically. They will be sup-
ported in the air, perhaps by alternating
current magnets, and be pushed forward by
further magnetic forces. Those closed cars
used in the subways today will have disap-
peared from underground transits and the
electric railways, as we now know them, will
have been relegated to the museums. Auto-
mobiles of graceful design will be driven
silently throigh the streets at an enormous
speed. They will travel less than 10 inches
above the surface and will be wheel-less.
The same power which drives all the other
mechanisms in -he future land will serve to
operate these cars. There being no wheels
and no bearings, there is no more question of
friction and no more problem of spring sus-
pension. The cnly friction encountered will
be with the air. Magnetic force will take
care of the w=zight of the car and other
magnetic forces will drive the stream-line
car forward over fixed routes.

The above illustration shows what some of our future cities will look like,
the cars are wheelless, supported and driven by magnetic forces.

At a dizzy height above the street, like
spiderwebs, the wires of the electro-magnetic
aerial railway system will be. seen. From
these, high speed cars are apparently sus-
pended, the only contact with the wires being
of a magnetic nature. These suburban and
interurkan cars will travel at speeds of 250
miles an hour, and will be made up in frames.
Science will have solved thz problem of the
destruction of atoms and .n this way will
find the enormous energies required for the
development of this future superior race.
Interplznetary communizaton will follow.
Electric suns will turn night into day and
rivers will be spanned by rainbow bridges.
Electricity will heat the soil producing more
rapid g-owth of plants, znd the weather will
be under constant contrsl.

e S

raflways are magnetically suspended 10 inches below the averhead tracks.
Rainbows form the bridges and soil is electrically stimulated.

The



The photo above shows some of the instruments in position at the base of the dam on Stevenson
The instruments determine variations in pressure,

Creek.

CIENCE has turned play-hoy! Her
latest toy is a 100-foot arch dam, sit-
uated on Stevenson Creek, a tributary
of the San Joaquin River, about sixty
miles cast of liresno, Calif. The damn is
being constructed by a committee of mem-
Lers of the American Society of Civil Fn-
gineers, under the auspices of Engincermg
Toundation (New York) for the purpose of
setiling century-old engincering problems.
Eventualiy the dam will go into the dis-
card, a total wreck, due to placing straims
upon it bheyond its capacity, but at the pres-
ent time it is being subjected to hundreds of
scientific tests making for the correct
standardization of arch dam construction.

The dam is being built of Portland ce-
ment concrete, 100 feet high, with a vertical
upstream face having a constant radius pf
100 feet. The thickness of the dam at 1fs
hase is seven and one-hali feet. From there
it is tapered back on the downstream side
to a thickness of two feet at the thirty-ioot
level, which continues to the top of the dam
—now sixty feet high.

At this sixty-foot level, the dam was sub-
jected to having a flood of 1500 second-icet
pass over its crest at a maximum depth of
three feet. Superficial examination indicates
that the dam sufiered no damage, although
the scaffolding for observers and some of
the instruments on the downstream side
were carried away.

This shows an aerial view of the dam which will

eventually be destroyed. Notice the observation

towers resembling scaffolding built up on this side
of the 60 foot dam.
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Testing Dam

to

Bursting Point

By SAM BROWN

tion showed 1lie dam to be a highly satisfactory speci-
men, accurate in shape and dimensions and free from
objectionable defects.

Selecting oi materials and mixing and placing of
concrete were carefully controlled to get a mixture
of usual characteristics, but as uniform in strength
and density as was feasible.
installed a Blaw-Knox inundator, a device developed
in recent vears for controlling accurately the quantity
of water and sand, taking account of the moisture in
the sand as received at the mixer.

To this end there was

Even though all

possible precautions
were taken i mix-
ing the concrete,
several minute cracks
have appeared on the
face of the dam. Tests
show that cither rais-
ing or lowering the
water from about a
fifty-foot level caused
a certain amount of
coniraction of these
cracks. ‘The presence
of cracks in the wall
are discovered by
means of telemeters,
which are- distributed
over the complete area
of the dam. At the
time the cracks were
noted, the measured
stress was about 570
pounds per square incl.
(Coniinued on

g i

page 72)

After all possible tests have
been made with the 60
foot dam now erccted, pro-
vided that it still holds,
the height of the concrete
wall will be increased to
100 fcet and the dam will
then be subjected to such
strains as to lead to de-
struction. Simultaneously
this $150,000.00 plaything
will be swept away to a
total loss, but the engi-
neers will have a set of
fully tabulated rccords
which should make for
substantial economics in
future dam constructions.

«

Qf_.

Adfter all possible tests have been made
with this sixty-foot dam, and provided it
still holds, the dam will be increased to a
height of 100 ieet and at that height sub-
jected to such strains as to lead to destruc-
tion.

\While the concrete was heing deposited.
hundreds of instruments, paris of instru-
ments and metal reference marks were very
carefully set in place to be used in measur-
ing strains, cracks and temperatures. Five
wooden tresiles were erected for observation
purposes and for measuring dam deflections.
Electric lights were instalied on both faces
of the dam.

Ever since the beginning of construction.
the concrete has been kept wet by small
streams of water, from hose or periorated
pipes, trickling down the faces of the dam,
excepling when test measurernents were in
progress and when the concrete was allowed
to drv irom June 25 to July 2 for special
observation. By this continuous wetting un-
desirable shrinkage during the curing of the
mass oi concrete was prevented. Examina-

The temperature and stresses
on different parts of the
concrete in the test dam
are clectrically measured as

indicated  in the photo
above. Pyrometers  buried
in the dam connect to the

recording instruments.

This map shows the location of the test dam about
60 miles cast of Fresno, Calif.
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New Marine Tank | .

By F. 0. BOYD

e

HE marine tank is a device here described in some detail by which it is possible

{for man to explore the depths of the scas. Essentially it is a globe of thick
steel in which the observer sits. This globe is perforated by a window of thick
«lass as shown in the illustrations and it is mounted on a caterpiilar tractor driven
by clectric motors. The power for locomotion is obtained irom the mother-ship on
the surface via a cable, or storage batteries, but the operator in the tank is able
to control the direction of the tank by speeding up one tractor tread more than the
other for steering the tank and can shut off the motors entirely. The tank is
equipped with a powerful searchlight, a telephone and a motion picture camera.

Inasmuch as the walls are quite heavy, capable of withstanding the pressure
of the waters at the greatest
depth in which such a tank
would be wused, it suffices to
supply a continuous streamn of
fresh air at atmospheric pres-
sure through a tube, the air
eatering  through one and
leaving through another. En-
trance to the tank is obtained
via the window. The tank is
lowered {from the ship by a
steel cable and when the bot-

| LIFTING MAGNET

/ MAGNETIC CLUTCH
FORQUICK RELEASE
| ORRECOVERY

“\ CAMERA

tom is reached, the observer
operates it from the switch-
board inside it. A windlass Y

o .
T . ¥ e

TELEPHONE, .
ELECTRIC LIGHT
AND AIR LINES

with lifting magnet hoists the
tank and tractor to the mother
ship.

After the tractor has been
lowered to the bottom, the
tank operator may cast off the 1
ship lines and proceed “{ree”
with self-contained oxygen ap-
paratus.

SUB-SEA TRACTOR
LOWERED AND
“RAISED BY CABLE

i o
. . T e
The tank for subagueous work seen in cross-section, T
Note powerful construction.
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fuel supply or it may be cut free when desired. The illustration shows
one tank being lowered into the water, and another at work.

The above illustration shows the submarine tank in operation. It can
either be connected to the mother ship at all times, receiving power and

Tuning Honey Bees
a slab of paraffin

SPRING ~ is inserted bhe-
tween the plates
an indication can
be obtained on

’I‘I{E proposal
to employ
radio cquipment
in counting honey
becs is quite spec-

The view at the left is a
photographic section of the

tacular. It is well present bee counting machine registering de-
known that the in which the weight of the SWITCH vices. It is ques-
clectric charge :Eiets ;dui?er;iecﬁsee r(::;isf;:- tionable whether
accumulated in a d : the method of
tuning  condenser 4 having the bees
for. a specified serve as the

DETAIL OF CIRCUIT

DIAPHRAGM

voltage and dis-
tauce apart of the
condenser  plates
depends upon the
kind of dielectric
matertal. W hen
this dielectric con-
stant is changed,
as for instance, if

Tt is importnt to know how many bees pass
into and out of the hive and to determine the
cffects of weather conditions on the number of
trips the bees take, consequently, counters are
necessary. The above illustration shows how
the mechanism at the left is operated. The
mercury switch closes the circuit to the mag-
netically operated register.

change in dielec-
tric and making
them pass between
two small plates
is better than the
method now em-
ploved and indi-
cated on this page.
—S. R. Winters.
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How a Famous Phonograph Was Invented

The Human Interest Story of a Machinist With An Idea

Mr. Eldridge R. Johnson, the man who in-
vented and developed the disk phonograph
best known today. His first shop in 1898 is
shown in circle at right, and below it the

present giant factory that grew out of it. PPp=—>

EGEND has it that Archimedes dis-

covered an important principle of

physics while engaged in his morn-

ing ablutions, and that Sir Isaac
Newton discovered another when a falling
apple rudely disturbed his slumbers.

"The latest self-operating

of music.
motor drive.—Ploto courtesy

phonograph  which
changes records automatically and gives one hour
It has orthophonic horn and electric
Victor Talking Machine Co.

By W. H. JENKINS

Accidents, says the cynic. But the cynic,
in arriving at his hasty conclusion, over-
looks the one essential factor in all great
discoveries or developments.  Both Archi-
medes and Sir Isaac Newton were able to
make logical deductions from the events and
occurrences that came under their observa-
tions.

Such a man was Eldridge R. Johnson.
A little more than a quarter of a century

\ “Birthplace .of the Victar

ago he was proprictor of a little
machine shop. located near the
banks of the Delaware River, in
Camden, N. J. There was
nothing imposing about the little
10 by 20 brick building. Cer-
tainly there was nothing to sug-
gest that in a few years it would
be crowded out of existence by
towering factory buildings of
concrete and steel, of which it
was the first tiny unit.

But Mr. Johnson was a ma-
chinist with an imagination.
Which is another way of saying
that he was a practical inventor.

Fverything mechanical that
L+ N .

passed through his hands in-

trigued his imagination. There-

fore, when a man walked into
his shop to have some minor re-

pairs made to one of the first crude talking
machines, forces were set in motion which
a few vears later were to exert a powerful
influence upon the musical and social life
of the entire world.

The sensitive ear of the inventor was of-
fended by the rather grotesque sounds that
came from the curious toy, but he imme-
diately visioned its potentialities. With the
inventor’s enthusiasm for perfection, he sct
about making a machine that would really
talk, and sing, and reproduce. instrumental
music. He saw scientific, educational, com-
mercial possibilitics, merely awaiting the de-
velopment of something more nearly ap-
proaching a convincing sound quality. That,
briefly, is how one of the world’s greatest in-

- dustrial enterprises had its birth.

With the logical procedure that was later
to permeate the company which he founded,
Mr. Johnson attacked the problem of re-
cording. He saw that the first step was to

put realistic sounds upon a record. Iis
meager funds, and his time and mventive
genius, were devoted to the task, and finally
he produced a record that sang like a real,
human voice.

When le heard the first clear notes of
“Telegraph My Baby,” a popular song of
the day, coming from the throat of the ma-
chine, he realized that he had completed the
first lap of a long journey. It was a sci-
entific and a business victory. Hence he
named the child of his brain “Victor.”

That was in 1898. But for the fact that
Mr. Johnson was that unusual combination,
an inventive genius and a keen business man,
the story might have ended there. Restless
to proceed toward his goal of great periec-
tion, he diverted a part of his energies to
the problem of organization, and in 1901 the
tallking machine company was incorporated.

(Continued on page 75)
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You selecta program of
12 records

A mechanical-“hand”
puts the record on

The record is played
through . ..

. - . and set aside, ready
for the next

Successive stages in the opera

tion of the automatic record-changing phonograph just recently introduced to the public.



Science and Invention [or May, 1927

13

Can | Study Engineering at Home?”

NE of the great educational prob-
lems of the day is that facing the
voung man just finishing his high-
school course, and who is be-

glining to consider what profession or
trade he would like to learn. \While there
are quite a number of well-known profes-
sions today which are the goal of thousands
of students, I shall tonight take up the
subject of engineering study. Somehow or
other it seems that a great many young men
are attracted to the study of engineering
as a life work, possibly due to the fact that
men {ake naturally to mechanical ideas more
generally than women, although there are
quite a few women in the engineering and
the architectural profesqlons

There are in general just about two
choices open to the prospective engincering
student, the first being to take a course of
study at one of the many colleges or uni-
versities affording courses in ecngincering,
and the seccond opportunity is to take up
the study of engineering at home with one
of the several well-known correspondence
schools.

The speaker has been asked the question
as to whether or not an engincering course
by correspondence is satisfactory, so many
times that he hesitates to answer in many
cases. This is so not for the reason that
the lessons as given by our best correspon-
dence schools are particularly deficient in
any way, but because the big problem in this

The author of
this article says
“‘One of the chief
things to watch
out for in taking
a correspondence
course is to
obtain good prac-
tical experience.”
PO OUN

case lies with the individual student himself.
I have alwavs been a warm advocate of the
courses given by our correspondence schools,
but in a number of cases failure is likely to
result instead of success for several recasons.

It will probably be well, before going
further. to point out what these reasons for
failure are, although there may be numer-
ous others which are sometimes beyond the
control of the student. One of the main de-
feets of any correspondence course, particu-
larly that embracing engineering, where the
student should by all means have practical
cxperience in the leor'ltory and shop, is
that the student is quite likely to rely too
greatly on the pure theoretical study from
the lesson books.

After an engincer gmduates from school
no matter what sort of school it may be,
and has found himself a job in the com-
mercial world, he will invariably find his
shop and laboratory experience most valu-
able indeed.

As I said hefore, this is one of the prin-
cipal points to be watched out for in taking
a correspondence course in  engineering.
The way to overcome this is to procure a
job in some clectrical or machineshop, even
if this is for only part time during the week,
so as to get actual experience in handling
tools and machinery. For instance, one of
the best wayvs in which to take an electrical
engineering, correspondence schoo! course
is to spend three years in the electrical trade,
either at house wiring, or clectrical shop
work, and preferably hoth. Then when you
are through studying wvour course. which
will take about from two and one-half to
three years on an average, you will have
the practical experience along with the the-
aretical study, which will make you infinite-

* Radio Talk given at IWRNY, Tuesday evening,
March 1st, 1927, at 7:45 P. M.

By H. WINFIELD SECOR

Iy more valuable in the engineering field
than if vou had just relied on the theory
given in the course itself. This also holds
for many of the college graduates in engin-

Some of the leading cngineering schools pro-
vide an elaborate experimental outfit with their
electrical course, and a student is here shown

with scme of this apparatus in his home

laboratory.

neering, although it must be said that most
of the universities and colleges who give
engineering studies, have seen to it that the
students of these subjects spend a certain
amount of time cach week in the machine-
shop and laboratory.

It takes four vears to complete the aver-
age engincering course at college at a cost
of a thousand dollars or more per vear, while
a_good correspondences school course in en-
gineering can be purchased for about $150.00
or so.

Upon completion of the correspondence
course in engineering, a diploma or certifi-
cate is awarded, certifying that the student
has finished the course of studies prescribed,
but at present it is not possible to obtain
from a correspondence school a degree such
as clectrical engineer or chemical engincer.
In many cases, however, part of the work
for a degree may be taken by correspondence,
and where financial and other considerations
require it, this is a great help to many am-
bitious students.

In taking a correspondence course in
elecirical or mechanical engincering, sev-
cral of the schools provide quite an elabor-
ate experimental outfit consisting of volt
and amnicters for carrying out tests, besides
magnets, batteries and other paraphernalia
which students certainly should have. Some
prospective students have often asked the
speaker why theyv could not procure hooks
at the public library and purchase some en
gincering books themselves and study at
home, without taking a regular course with
a correspondence school or with the exten-
sion department of one of our universities,
such as Columbia. The answer to this ques-
tion is obvious, and in a few words it amounts
to this. The student would study those sub-
jects which he liked best, and even if he
did spend three or fours years of patient
SR
Here we see a
home-study stu-
dent checking
up the electrical
energy input
and the output
‘in heat of an
electric stove.
Practice must
be coupled with

theory.

PSS

study in this way with himself as the direc-
tor of the course, he would find that he had
many weak spots in his education.

For this reason particularly, and providing
vou are not going to take an engineering
conrse at a university, vou had hest consider
taking a correspondence school course. The
men who have prepared these courses and

who direct the examination of the students’
answers to cach lesson and the correction
of these answers, know what subjects the
student should stud\ as  experience has
shown. In looking over the cata}ogs listing
the subjects taught in these engineering
courses by correspondence, we find that thev
are pretty thorough. The wise student talk-
ing a correspondence course, will also pro-
cure catalogs and outlines of the subjects
taught in universities giving a similar course,
and he then can claborate on those studies
given in his home course which scem to he
\VCdl\ in vital spots, spch as “foreign lan-
guages, hiology, physics,” etc. Several of the
schools teach Luwuages by means of the
phonograph and this is a very capital way in
which to learit a Torcign language. The prin-
cipal languages which an engineer should
study are French and Gerinan. German en-
gineering literature is very valuable. espe-
cially to the engineer who takes up design,
and who, therefore, has to do a great deal of
rescarch work in the studv of what has been
done previously hy other engineers.

In taking a home study course in any
hranch of engineering or other professions,
it is a very wise thing to subscribe to at
least two or three monthly magazines carry-
ing articles pertaining to the subject i hand.
']he speaker has written a number of times
on engineering as a career. which articles
have appeared in the columns of SciExNcCE
T
While a consid-
e-oble part of an
engineerin g
course can be
learned f rom
the theory given
in  text - books,
the worth-while
engineer must
have good
sound practical
experlence in
electrical  meas-
urements a n d

testing.

Al ab oA s s

& InvexTION Magazine. Several excellent
schools teaching engineering by home study
advertise regularly 111 Sciexce & InvexTION
Magazine. Oune of the most valuable sub-.
jects which every engineering student should
master is mechanical drawing and sketching.
Until one has graduated and entered the com=5
mercial engineering field, he cannot appre-
ciate how important this branch of the work
really 1s.  An engineer should be "ablé to
sit down in front of a machine or part-of
a machine and sketch the apparatus before
him quickly, and with due regard to propor-
tions. Many times on a rush job, these
sketches made on the spot by an engincer
are handed directly 1o a machinist or to a
pattern maker, and he will have to make up
the part wanted or the machine itself {rom
these sketches. The speaker has had quite a
little experience with both classes of engi-
neers, those who studied correspondence
courses, and those who have had the bhenefit
of a college education. Strange as it may
seem, the correspondence school graduate
who is conscientious and anxious to learn at
every turn, has in many instances stood side
by side with the college trained man.

This of course is often a puzzle to the
man who belongs to hali a dozen iraterni-
ties, and who has spent from four to six
years at a university, but the answer is more
of a problem of general philosophy than it is
one of engineering.  The correspondence
school graduate is usually a man who cer-
tainty has the counrage of his convictions to
sav the least. If he has the persistence to
carry out the studies without the aid of a

(Continued on page 81)
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There are
approximatzly 500
germs on the lips in

The above
photograph shows
a pair of natural ips,
unadulterated by lipstick. the photograph above.
Left, germ culruse from Right, another culture from

such lips. unpainted lips

ually breed germs.
The results of
the laboratory test
showed that there
were a surprising
number of micro-
organisms trans-
ferred during every
kiss, but the number
was nowhere near
the amount claimed.
But the experiments
showed one very im-
portant and start-
ling fact to which
very little attention
has been paid.

No longer need
the boy friend be a
conscientious objec-
tor to a kiss coming
from his enamored,
garnished with a
plentiful application
of lipstick. He now
has a reason—a
scientific reason for
such refusal. The
average number of
germs transferred in
a kiss from un-
tainted lips; by that
is meant lips that

HERE is in

Paris an organ-

ization known
as the Anti-Kissing
League which is
seeking to impose
the decree, “Thou
shalt not kiss.”
They argue that in
every kiss no fewer
than 40,000 disease
germs are trans-
ferred. They say
that if every person
before kissing would
pause for a mo-
ment and consider
the possible conse-
quences of a trans-
fer of 40,000 germs
the practice would
die out.

Why is it, this
league demands, that
American or Euro-
pean motion films
when edited for Jap-
anese  consumption
show no  kissing
scencs? In  Japan
there is no inclina-
tion to learn the art

of kissing.

In order to test - were mnot shaped
the .truth of the Gilda Gray anrd Tom Moore posed in this very entrancing manner expressly for SCIENCE with the red pencil,
claims made by AND INVENTION Magazine through the courtesy of Paramount Pictures. This same scene was 534. The aver-
the Anti- Kissing appears on the cover of this issue. Our own researches revealed that the scientist who claimed age number of mi-
League, this publi- 40,000 germs were transmitted while kissing either grossly exaggerated or had particularly une cro-organisms trans-
cation decided to act- healthy subjects. (Cont. on page 84)

Here we see a pair of lips
with a judicious application
of lipstick and the 707
attendant germs.

Lipstick has its evils other
than the implied invitation.

Thz cultures

in photos 3 and 4
were obtaimed from
lipsticked lips. Nearly

200 germs more are trans-
mitted than with unrouged lips.

Many of the ™
colonies in tae 4
photograph at the left ™=
are too small o motice.
Nevertheless theme are 707
colonies in this dish.
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Scientific Cyriosities

On this page are illustrated some of the recent scien-
tific novelties and curiosities as caught by the
camera’s eye in various parts of the world
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A French engineer, M. Jacquelin, standing beside his Ford;

= e

that employs acetylene gas instead of gasoline as a fuel. The - -
generator is on the running baard. The gas is produced here Will this car break the world’s speed record
and then forced into a special carburetor. It is claimed that in the coming races at Daytona, Fla.? It
the cost of operation is lower than with ordinary gasoline. is to be piloted by Major Seagrave of Eng-
land and is equipped with two engines ca-
pable of generating 1000 horsepower. In a
T R road test, it has made an average of 172

miles per hour.
7

> .
4
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The curious Alkekengi, popularly
called “Love in a cage.” It is
an edible red fruit, growing in

The home-made incubator£ a natural vegetable network to

constructed by Mrs. Gartner protect it from many of the in-
of New York saved the life sects. of the locality in which it

of her prematurely born grows. The plant is found in

baby. Note hot water bot-- The photo- the French colonies in Africa.
tles and electric heater, graph gt
the right
shows ;a

noted Ger-
man inven-
tor. Alex-
ander Von
Kryha, who
has just in-
vented a
system
which can
be used for
the trans-
mission of
secret mes-
sages and
which can
likewise be
employed to
decode
those mes-

b st o - e T SRS
With a bellows, an organ pipe and his hands
Sir Richard Paget of England, shown above,
has been able to say “Hello, London, are you
there?” The bellows takes the place of the ~
lungs, the reed of the organ pipe the vocal

cords and the hands duplicate the mouth,

1 & _ﬁ

Parisian dressmakers are now dis-
playing the latest gowns on wax I
models: which move hands, arms,} |
head, and feet in realism. Thé photo
above shows a mechanic inspecting '
the electric motor which is installed ‘
f
|

a

within the model and which operates
the various parts of its body.

=S . - —-’.3—"-“'- — The photo at the right shows a
An instrument for measuring musical sounds magnetic trailer which is used to pick
and their synchronization has been invented g nails and other pieces of iron from
by Carl Robert Blum of Berlin, Germany. the roads in the District of Colum-
The music film permits any rhythmic phe- bia. There is 'a string of magnets
nomenon, whether expressed in music, dance, attached in front of the cart ener-

or speech, to be recorded. gized by a storage battery from axle.
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HIS afternoon I was asked to write

an article on whittling. Now, had

the gentleman asked me to cut a like-

ness of himself in wood it would have

been casier for me than to write about it.

First let me tell you how I became a
whittler.

1 was born on a farm adjoining a small

town in Canada, and at the age of three

never having heard of artists of any kind I

w w
The best form
of knife to be
used for wood
whittling is il-
lustrated here.
& o

showed artistic talent. My first efforts at
that age were cutting silhouettes of all kinds
of animals, fowls, etc., which I pasted on the
window panes for the neighbors to sec as
they went by. When a little older, instead
of cutting silhouettes out of paper, I made
my subjects of wood, because wood was about
the only material I could use under the exist-
ing circumstances. As I grew older it de-
veloped into a hobby and at this hobby I
have spent many pleasant hours. Of course,
I do not mean by whittling, converting a
stick of wood into chips, but I mean the
production of little pieces, figurines and the
like, which people admire.

I would advise young boys that have a
good idea of form, to try their hand at whit-
tling. They will find that there is no limit
to the beautiful things that can be made out
of wood with a jack knife. For whittling
I always usc a two-bladed knife of medium
size, having a plain round handle so as not
to hurt the hand. The large blade should be
of the shape shown above.

This is the best shape for a blade for turn-
ing sharp corners and cutting in deep, narrow
places. After experimenting with several
kinds of wood I like plain gum wood the
best as it is not too hard, cuts nicely across
the grain and does not split too easily, ex-
cept when mnailing. Of course a begiuner
should not attempt too much at first but
should try his hand at some simple piece, like
a little chair or other piece of furniture ol
any desired style, but should make it artis-
tic, and according to scale. For instance if
vour chair is to go into a little bed room set
and you have adopted one inch to the foot

How beaded
molding is pro-
duced is
shown in
illustration  at
the right.

¥

as the scale, take time to measure a real
chair and make all parts of your little chair
accordingly, in the exact proportions of the
original {ull sized one.

If you need rope or beaded mouldings here
is how to make them. Take a stick and round
it as perfectly as you can, being careful to
have it of the same thickness for its entire
length, then if you want the beads on it to
be Y4-inch in length mark your stick at every
quarter inch and then cut in all around at
each mark and smooth with sand paper and
vou will have a piece like the illustration.

If you want ¥2-inch round moulding, with
finc saw cut this piece in two the long way,
if vou want I4-round moulding, cut in four.
I{f vou. want rope moulding cut your stick
spirally, using a bit of real rope as pattern.

Probably you will say all this takes a lot
of patience, I agree with you, but if you
have the ability you will most likely have
the patience, because the two ualities
usually go together.

Wood Whittling

By M. POTVIN, Master Whittler

Some will be fairly good at making little
houses all furnished, and similar inanimate
things, but making figures_of living animal
nature is another story, and unless one has
natural artistic ability success can hardly be
expected.

In cutting out a horse or other animal I
always make it in two pieces, lengthwise.
After cutting the profile or silhouette of the
body and two legs on one side, I cut the
silhouctte of the other side with legs and
then remove enough wood off legs so that I
can reach anvwhere with the knife after the
two pieces are glued together. After gluing
the two together, I finish as if it was one
piece.

Don’t expect to do things in a few minutes,
good things are hard to produce. Visualize
your work in advance, it will give you cour-
age. Also estimate how long it will take you
to make a certain set of furniture perhaps.
Allow enough time so you will not be dis-
appointed.

1 planned my “Home Sweet Home” for
two weeks. This I did at night beiore going
to sleep. I planned every piece of furniture
and every article before starting but I never
put anything on paper. [ calculated that it
would take me two and a half years; it
actually took me a little over two. It is
quite a long time to spend on a little home,
but I have been well repaid.

My blacksmith shop is the first mechanical
piece I made. I worked on it for a year.
It is quite complicated, and is run by motor,
and by a system of cams, gears, springs,
clutches and belts, the nine figures are put
in motion. You will say it took a lot of
patience and thinking. Well, of course, these
things cannot bhe done in a few minutes; it
takes time and you cannot expect that every
piece of machinery will be right the first
time. So you often have to start over again,
but when you know you will succeed, you
enjoy your labor. To anyone who wishes to
do any whittling, I would say “do something
worthwhile, something that tells a story.”
A little house with all the furniture is all
right in a way, but it tells nothing, a human
figure added to it in a certain pose may tell
a lot. That is why thousands of people who
would hardly pay any attention to a $50,000
painting or a beautiful piece of sculpture
said upon seeing my little miniatures, “I
never saw anything so interesting in my life.”
It's not that they are perfect, but they seem
to appeal to everyomne.

To approach such a degree of excellence,
vou must be very careful in the selection of
vour subject, study your details, and espe-
cially pay great attention to your proportions,
IFor figures, have someone pose for you for
a few minutes in the position you want to
copy. Study folds and wrinkles in clothing,
etc. If you wish to cut a coat hanging on
the wall, simply take one and hang it up,
then copy it with all its {olds and you will
be surprised to see how realistic it can be
made, especially after it is painted.

Now as to painting, some may be able to
do their carving fairly well but may not bhe
able to do a good job of painting. In that
case they should seek the advice of a painter
for finishing their furniture and ask some-
one with artistic talent to paint their figures.
There is much in the painting to get desired
expressions in faces and artistic effect for
paintings on walls. These should he well
done, for a poorly painted picture would cer-
tainly spoil the appearance of the whole.

As for myself I do all the painting and
every thing that I need, and I honestly think
that anyone who can do their carving, can
also do their painting after a little practice.

When carving figures it is a good idea to
olue several pieces together so as to avoid
taking big pieces of wood and doing a lot
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of needless cutting. This applies especially
to figures in sitting positions.

The arms I always make of separate
pieces, it is much easier to work them and
also to adjust them to the position wanted.
After careful joining and gluing the figure
looks like one piece.

Ii after carving a head on a figure you
find it has not the position desired, you can
remedy the condition by sawing the head off
with a very fine saw. Then you can try it
in any position you like. Sometimes you
may have to make a wedge-shaped picce of

Imitation rope
molding is
made as indi-
cated in this
|ﬁgure. It may
be cut in half
ll longitudinally.

wood and by placing the thick side in differ-
eut directions you can bring your head to the
desired position. You will be surprised to
sec the different results that can be obtained.

When carving a figure begin by diminish-
ing gradually all over, being careful not to
take too big chips, for which you may later
be sorry for it is always much easier to take
off wood than to add some, although in some
cases even this must be done.

In making a chimney as in my blacksmith
shop where the bricks are visible I used a
solid piece of wood and cut the bricks with
the point of a knife, then to make it appear
not too regular I chipped off some of the
bricks here and there so that some stick out
a little more than others. When it came to
the painting, a little difference in the shades
of the bricks, one a little darker, one a little
lighter do the trick. It looks like a chimney
that seems to be made of small bricks put
together and laid up by a Lilliputian mason,
while it is only one piece. The same can be
done for a stone wall.

Many have asked me upon seeing the car-
pets in my “Home, Sweet Home” how wood
can be made to appear so like a textile fabric.
Well, here is how I do it. After gluing a
piece of white wood (veneer) on the floor I
take about 10 pointed wire nails, all of the
same length, I cut out off the heads and then
tie the nails together all the points at the
samme end. Then with a hammer I pound

winn Jnm
In carving a
figure in a sit-
ting position it
is a good idea
to glue several
pieces of wood
together so
as to avoid
needless cut-
ting. The arms
are made of . _
separate pieces A F il
of wood and i |
then glued to - m
the figure. The |
grain should
run lengthwise. RUNNING

The head is| | eNGTHWISE

added later.
ail

lightly on those nails while holding them on
the veneer and prick the whole surface of
the carpet and then paint the design wanted
on it. It looks like the real thing.

In the same cabinet there is a bear-rug on
the floor. Many have asked how I could put
the tongue and teeth in so small a mouth.
The method is to cut an opening for the
mouth, then split the head open, and put in
the tongue and teeth then glue the parts to-
gether again. As the wit has said there is
a little trick to everything.

PIECES OF WOOD
GLUED TOGETHER
FOR SITTING
FIGURE

GRAIN OF WOOD |
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Whittling with a Jack-Knife

THERE are very few people who would question Moise
Potvin’s claim to the title of the champion wood whittler.
On this page we show a few of the remarkably ingenious
scenes whittled entirely out of wood by Mr. Potvin. Three
of the scenes are animated; that is, the characters move in
life-like actions. The other three are stationary. Nearly
all of the work has been accomplished by just the aid of a
jack-knife. Such small accessories as clamps, glue, paints,
brushes, wire, electric light bulbs, and electric motors facili-
tate the work, and serve to animate the scenes. Carpets,
draperies, coats, clothes, flowers, rugs, and every other dec-
oration is made entirely of wood. The movements of the
various characters are not centinuous. One individual will
perform a certain amount of work and then stop. Mean-
while, others will continue with their duties.

aanmARIIRENARYSTNRRSRRmEnEs dansomunianiid ] ]
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In the scene above there is a lady reading a letter, st:iag at a
table and the light from the lamp illuminates the lette ‘tse f. Im-
mediate'y in back of this lady is a reception hall. Th= draperies
in the doorway are of wood and the overstuffed furniture, even to
the upholstery is also of wood. The floor is inlaid, the bear rug,
dog and in fact, every character and every object with the excep-
tion of the electric light bulbs and chandeliers is made of wood.
The walls are carved and the pictures painted.

‘ .
"/ 5 s
Neither the scene at the 1.1ppe1;J left}fandn;:;::g (;fu:hinn
i diately above 1s @ d,
page or the Cere are interesting features that
of them there are so many in s .
l::;h never becomes tired while looking ]:t Ehe SRszfn
Above: Picturization of “The"Face on the Bar
Floor.

e Soaatar st et aceasarretssunannensarsonsainsrrncll ]

In the scene above the clotkes on the line are of wood. The
man in the foreground drinks from the bottle, sets it down on
the table, then hangs his head and falls asleep. The doz
scratches itself and shakes its head; the mother rocks her Labe;
a girl wrings the wash and an elderly woman washes clothes.

[ rssssanarssvesnsnnnsansranaa: - =
9 An animatec scene of the Village Blacksmith in which the
farmer in the foreground at the left swings his foot and shakes
his head. The dog pants, the blacksmith operates the blower,
holes are drilled in the edge of tae wheel and the horses move.

e

The largest of % /
the scenes on (/f

| this page is

! found in the
upper lefthand cor-
ner. This measures
approximately 3x4%4
feet. The builder
never sketches

the scenes.

By trade Mr. Potvin is a violin maker and this is
a scene of himself in his own workshop. Everything &
is to scale. The wooden figure of Mr. Potvin is only

6 inches high. Note the .wooden coat hanging on the The scene above is partially animated, the wind mill turns and the farmer
rack; the wocd radiator and the umbrella. pumps water. The cows are stationary.
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Mechanical Devices Animais Use

LTHQUGIH the importance of the

physical sciences is admitted, few

realize through what difticulties

and setbacks it had to pass before it
became an exact science.  Ycars passed and
although the gain in knowledge was steady,
it was slow. Even some ol the principles
were little understood and much time had
to elapse beiore they could be employed.
All this was in spite of the fact that numer-
ous examples of the laws of physics were
and still are being used by all kinds of ani-
mals under all sorts of conditions.

Nature is peculiar in this respect. Things
most often seen are little noticed and sel-
dom studied. Therefore, it is but natural
that such simple machines as the lever, the
inclined plane, and such devices as the pump,
the valve, suction cups, springs and many
others, were overlooked by the carly men of
science,

Take such a simple thing as the borer,
represented in mechanics by the drill and
auger. Nature made it long ago. An ex-
ample is the stinger of various insects such
as the wasp, while the horer of the thalessa,
a thread-waisted wasp, is one of the longest
and it bores right into solid wood to a depth
of two and sometimes even three inclies.
The saw, too, is an instrument which some
insects use, as, for instance, the gooseberry
wasp.

Levers are some of the more common de-
vices found alinost everywhere under many
various conditions, Often thev are accom-

3y DR. ERNEST BADE

panied with springs, in the form of muscles.
These are usually levers of the third class.
Take the fore-arm of a man. The fulcrum
is at the elbow joint, the biceps muscle, de-
scending from the upper part of the arm
and inserted near the elhow, operates as the
power or tension spring. An object placed
in the palm of the hand acts as the weight.
Small weights can be held quite readily when
the arm is extended, but when the weights
are increased a much greater effort or
muscle power must be exerted to compensate
for the slight addition of weight and this
is due to the fact that the muscles do not
act perpendicularly to the bone, but at an
oblique angle. This accounts for the diffi-
culty of holding out a heavy weight at arm’s
length. In proportion as power is lost,
quickness of motion is gained.

A lever of the first class is found on the
foot. Here the power is exerted at the
heel, the fulerum is found at the ankle joint.
The strong muscles at the calf exert such
power that they are able {o lift man every
time he walks around.

The speed of the snakes while gliding is
astonishing, and their mecthod of locomotion
is peculiar. The scales with which they are
covered, especially those on their abdomen,
are provided with a set of muscles connect-
ing to scale and rih and these, by means of
contraction and expansion, move the scales
backward and forward. FEach individual
scale is also connected to its neighbor by
means of muscles which tilt the scales at

an angle. When the scale is placed at an
angle it catches some outside material such
as a pebble and as the scales are brought
parallel to the body, the creature moves for-
ward. It is nature’s example of a ratchet
and pawl.

The lightning-like speed wish which the
tongue of the chameleon is hurled from the
mouth also necessitates certain mechanical
arrangements of levers whereby a small orig-
inal motion is converted into a rapid and
extensive one. Since the tongue of the
chameleon is almost as long as its body,
some method must be arrived at to make 1t
take its place in the mouth, and this is ac-
complished by making the extending tongue
hollow and folding it. The tip of the tongue
is provided with a clubbed thickening. At
rest the tongue takes position 1-2-3, when
suddenly extended, lever 2, which is at an
acute angle to the tongue, is brought almost
parallel with it and throws the tip 3 with
considerable force outward, the folded part
of the tongue at 1 then taking position “1.”

The hinged joint requires only two mus-
cles, a bender and a stretcher, and the result-
ing joint bends only in one plane like the
blade of a pocket knife, the ball joint, on
the other hand, usually demands more than
four muscles. The latter are also very com-
mon. Besides being found in the more ad-
vanced orders of the animal kingdom, they
are present in the jointed heads of many in-
sects, such as the flies and darning needles.

(Continued on page 70)

Bowl-shaped Landing Place for Airplanes

DAY WIND CONE

The problem of finding sufficient space for landing fields in large cities
meets a proposed solution in the suggestion of using a modified motordrome
upon which the planes may land and from which they may take off with-
It is known that a plane can spiral or turn in a one hundred
foot circle while in the air, and therefore, theoretically one could land in a

out difficulty.

PLANE LANDING
FOLLOWS TidlS COURSE

e e e e R
- TELEVATORS TO STORAGE
AND REPAIR ROOMS BELQW ™.
I,
VA st/ K/

| PLANE - TAKING OFF

FOLLOWS THIS
OUR! N

saucer of that size.

Brennan.

a saucer two or three hundred feet in diameter should be used.
ing at the edge of this bowl, the plans would be able to taxi indefinitely,
being protected from the side winds by the edge of the bowl.—Walter X.
Staff illustration drawn by Mr. Bate.

LANDING AND TAKE-OFF
BOWL, 200 T0 300 £1,
- / IN CIAMETER

"WIND DIRECTION
{RED ARROW/]

To allow for more maneuverability, it was decided that

After land-
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The bones of some
birds, like the crane,
which often stand on
one leg, have a lock-
ing device on the
knec whereby the
bones of the foot and
leg are made to act
like a continuous
column, permitting
the creature to stand
motionless for hours,
without fatigue. The
illustration at the
left shows how this
mechanism operates.

et

-

Locking devices are
also found on the
dorsal fins of cer-
tain fish. Here the

mechanism spreads the spinelike fins and
holds them in position, even after death.

Il 4

XD

The locomotive apparatus of a snake is illus-

trated above.

3 is a muscle attached to the top of a rib, 3’
muscle attached to scale and upper center of rib, (
27 muscles attached to the scales, 4 the scale. )

1 is the spinal column, 2 is a rib, Q=
el -Dgg
¥

A, B and C show how the mechanism works.

See text.

This is a sort of protective device whereby
larger fish are prevented from cating the

smaller.

As a usual thing, these dorsal fins

are actuated by muscles, only when the fish
dies a natural death the fins relax. The

illustrations at the right show l:ow the fins
mnterlock.

The flap valve is one of the most importart mechanisms

in the body of an animal.

An adaptation of the me-

chanical check valve is illustrated in the wvalves of the
heart, used by nature to permit the blood to flow in

one direction only.

If the flow tries to reverse, the

valves close automatically, preventing thz liquid from

passing.

ATIENY L2~

The illustration above shows how the biceps with the
muscles of the arm constitute a lever of the second

class. The fulcrum

is at the elbow, the force is

applied at the insertion of the muscle in the forearm,

while the weight is
forearm or the hand.

represented by the end of the
The biceps is the contracting

muscle of the arm, while the triceps—not shown in

this illustration—is the extensory muscle.

This same

mechanism is duplicated in a number of parts of the
human anatomy.

i

Pp—>

The muscles of the leg, together with the

bony structure, are an excellent illustration

of an adaptation of a lever of the first order

to the purposes of nature. The fulcrum is at

the ankle, the load at the toe, and the muscle
furnishes the power.

The drawing above shows a typical
ball-and-socket joint, such as the joint
found in the arms and legs of a human
The direction of motion
practically unlimited in all directions
except forward, in which direction mo-
tion is controlled by the “stop.”

is

[GilaYal

T

The chameleon is
one of the most
interesting of all
creatures, due to
the fact that he is
so unusually con-
stituted.

7N s gy
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The lightning-like speed with whic}r'nv the tongue of the chameleon is projected from its

mouth

necessitates the mechanical arrangement illustrated above, whereby a small original motion is con-

verted into a rapid and extensive one.

of the animal.

The tongue is hollow, and it folds up within the mouth
See the text for further comments.
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A New Talking Motion Pictyre

Light Rays Record Voice and Picture on Same

K

| Ereree'd

Film by New Process
By JAMES FRANCIS CLEMENGER

The method of photographing the actor or singer on moving picture film, as well as the recording
of the voice, in the latest talking motion-picture known as the Movietone is illustrated in the

picture above,

T various times in the past few

years, SCIENCE AND INVENTION has

published articles explaining the

mechanism used by several processes
for recording sound simultancously with
motion pictures. The first process of which
we have any certain l‘mow!edge_ is that de-
veloped by Thomas A. LEdison 1in the g:lrly
davs of motion pictures, and it cgnslste(l
simply of a phonograph 'synchromz.ed to
operate with a motion picture projector.
This device soon proved inadequate to the
requirements of the art, due to the fact that
it was impossible to resynchronize if the
film happened to break in the middle of a
program. Other developments came along
later, culminating recently in the develop-
ment of the De Forest “Phonofilm” and the
well known “Vitaphone,” which was de-
scribed in a recent issue of SCIENCE AND
IxveExTiON. The gencral trend has heen
toward simplification without sacrifice of ef-
ficiency, and in this direction we are glad
to present to our readers a new device, re-
cently exhibited for the first time, which
appears to POSSCss many of the advantages
hoped for in other processes.

This new type of recording, called the
“Movietone,” is due to a group of engi-
neers connected with the Fox Case Labora-
tory and Studios in New York City.

These studios are of special construction
and are said to embody the finest engineering
practice of today from the standpoint of
acoustical conditions, ventilation, and adapt-
ability to the purpose for which they are
built. There are two rooms or studio stages
in which production can go on either sep-
arately or simultancously as necessary. Both
studios are ample in size to allow for elab-
orate settings or large orchestral accompani-
ment : both studios have the usual equipment
of lights used in motion picture production

The voice is recorded on the same film with the picture, as the other illustrations
and accompanying text make clear.

as well as the special apparatus required by
the Movietone process.

The walls of these rooms are absolutely
sound proof, so that it is never possible for
outside noises to penetrate either room while

a picture is being taken. In order to insure
this complete isolation, cach of the studios
is wholly enclosed within a double wall.
These walls are slightly over one foot in
thickness, including an interior space of six
inches. On either side of this air space are
three-inch walls of gypsum Dblocks and on
the outside of each of these layers is an
additional thickness of a patented material
of cellular texture. Ou the inside of the
studio walls this material is covered with
heavy draperies of a sound-absorbing nature.
Other similar draperies are hung about the
studios. By this means, perfect acoustic
conditions are obtained.

The air in these rooms is changed every
three minutes, purified by a washing process,
heated in the winter, refrigerated in the
summer, so that a constant temperature is
always maintained. This equipment places
Movietone in a position to immediately pro-
duce pictures in large quantities, and it is
undoubtedly one of the most essential and
valuable contributions to the successful pro-
duction of talking pictures.

Aside from the fact that absolute silence
is enjoined on all present, the production of
a Movietone picture does not greatly differ
from that of the ordinary motion picture
of a similar subject. The settings are con-
structed and lighted in the same way. A
rehearsal is held before the actual picture-
taking is carried on, such as is often done in
ordinary picture-making. While the action
in a Movietone rehearsal is being checked up
by the director sitting behind the camera, in
another room the vocal director checks up
the tonal quality through the simple device
of a loud speaker connected with a micro-
phone in the studio.

Aside from the fact that the cameéra is
motor driven and that it is connected by wire
with the telephonic apparatus, there is little
difierence between the recording of picture

= < o—
[ _ .
IVITAPHONE AMPLIFIER

i

Here we sce the inside of the motion picture projection booth in the theatre where the Movie-

tone talking movies are shown.

The main difference between this system and the Vitaphone

talking movies, lies in the use of a new vacuum tube for recording and a new photo-electric cell
for reproducing the voice.
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and voice by a Movietone camera and the
ordinary picture recording in a motion pic-
ture studio.

In the Movietone process standard motion
picture film is employved. On this film is re-

NICKLE PLATE QUARTZ-GLASS TUBE

& D
\_ ATMOSPHERE ) ﬁT

FILAMENT COATED WITH CALCIUM OXIDE AND BARIUM

Y 7
A

8|MF

HELIUM

300V

TO OUTPUT VOICE
AMPLIFIER

Details of the new ‘“Aco” tube used in re-

cording the voice on the same film with the

picture in the Movietone process of producing

talking motion pictures, is shown above,

Voice current fluctuations cause the tube glow
to vary correspondingly.

corded both the moving picture and its sound
accompaniment, whether the latter be vocal
or instrumental. In its basic elements the
process is simplicity itself. It consists, brief-
ly, in photographing variations in light in-
tensity on moving picture film. This s ac-
complished by collecting the sounds to be
recorded through the use of a microphone,
which has the property of changing sound
variations into electrical variations. These
clectrical variations are amplified, aud in
turn vary the intensity of the recording
light. This recording, or “AEQ” light, so
called because of an alkaline earth oxide de-
posit on the filament, is high in actinic
values.

It is contained in a glass tube which is
inserted in the back of the camera in such
a mamner that the variations in light in-
tensity fall directly upon a narrow edge of

N Friday, February 4th, New York was

treated to a rare exhibition and enter-
tainment, when John Thomas sang directly
from an airplane flving aloft. A 1000-
watt amplifier of special construction picked
up the voice and increased it sevzral hun-
dred thousand times. It was then projected
carthward through two large trumpet-type

loud speakers. On each of these horus
cight loud-speaking units were

2mployed.
The units mayv be scen in :
the center photogranh.

The hugz

the negative film on which the motion pic-
ture is also simultaneously being recorded.
An illustration of the recording device will
be scen on the opposite page.

The prescntation of a Movietone subject
to the audience in the theatre or auditorium
is in cffect a reversal ol this process. The
standard film, containing both picture and
sound in a photographic record, is run
through a standard moving picture projec-
tion machine, to which has been attached a
sound reproducing unit, also illustrated op-
posite.  This sound reproducing unit in-
cludes a light which is focused by a lens
system through a narrow slit on the sound
record of the film.  As the sound record on
the film passes by the slit, it interrupts the
constant light shining through it, and sets
up light variations corresponding directly to
those photographed. These changes in light
variation then fall on a photoelectric cell,
which changes the light variations back to
clectrical variations. These clectrical vari-
ations are then amplified and carried by wire
from the projection booth to the screen and
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The diagram above shows schematic arrange-
ment of the Movietone camera. The sound
record is made photographically alongside of
the picture record on the same film. The new
‘““Aeo” tube, which records the voice current
fluctuations (by corresponding light puisa-
tions) as they come from the pick-up micro-
phone, is shown in place before this film slot.
The picture images pass through the usual
lenses and are recorded on the film as it inter-
mittently moves by the lens and shutter open-
ing. The film moves in a continuous manner
before the sound recording vacuum tube.

Talking from the Sky

The two giant
horns which pro- 2§ &
jected through thc 58
floor of the air-
plane cabin.

voice was broadcast to thousands of listeners.
Mr. J. C. Thomas singing into the microphone in
the airplane.

Fokker plane from which Mr. Thomas’ gy
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reproduced back of the screen through loud
speakers.

The process employed i1 making movie-
tone pictures is claiimed by Fox Case Cor-
poration as its individual process. It is the
result of many years of experimentation and
study conducted by the Case Research Lab-
oratorics in Auburn, N. Y.

In the Ifox Case process, aside from its

REFLECTOR “ARC

. VO
T — o N\ =
CONDINSER LENS & o

ELECTRIC CELL  AMPLIFIER

The diagram above shows the path of the single
standard §lm through the motion picture pro-
jector in the theater. Also we see the second-
ary action resulting, as the film with its
““voice record” passes before the new Movie-
tone photo-electric cell, which causes variations
of current in a loud-speaker circuit as shown.

own various particular patents, such, for
instance, as the “AlLO” tube, certan tele-
phonic apparatus is necessary. ‘This em-
braces the use of such devices as amplifiers,
microphones, loud speakers, both in record-
ing and reproducing. - Since the telephonic
equipment 1s common to both Vitaphone
and Movietone, reproducing attachments for
these two svstems are now being so designed
that both can be put on the one projection
machine. This enables the exhibitor to re-
produce both Vitaphone and Novictone pic-
tures over the same machines.

Never before has such a feat been at-
tempted. Needless to say that it was suc-
cesstul.  The amplifier, using four 250-
watt tubes may he scen on the left in the
photograph below. The top of one of the
big, cight-unit horns is visible on the ex-

treme  right. The success of the ex-
periment will undoubtedly lead to others
along this line and 1t may not bhe

long before we see

quite extensive appli-
cation of it.
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The Canal-Geometers of Mars

By DONALD P. BEARD

OF THE U. 8. WEATHER BUREAU, KANSAS CITY, MO.

IDESPREAD
shifting of cer-
tain major
canals, “mi-
gration” through many
miles of green vegetal
areas and other similar
phenomena have ap-

peared of late upon the
planet Mars.

Besides the enigmatic
“canals”—a vast system
of fine dark lines hun-
dreds of miles in length
enmeshing  the planet
from pole to pole—the
disk of Mars presents an

L 13

It seems that the
public never tires of
hearing the latest
news from our
astronomical observa-
tories as to the mys-
teries of Mars, and
whether it is pos-
sibly inhabited or not.
This photo from a
drawing by Hamilton
shows the Solis Lacus
Region of Mars.

arrangement of dark
green areas of similar
geometric aspect. Ap-
parently the shallow

! w [lensditnumneninnise J

[ o >

i Fig. 2. Martian

H map reproduc-

% : ed at right

==————. DEUCALION i Ay shows a close-

% e ; — up study of

= = ' the Solis Lacus

= s oot N\ ! a”/%// Region of Mars,

2 -

Fig. 3. The

Martian  map

at left shows

that region

known to as-
tronomers as
the “Star of
Elysium.” The
marginal
arrows con-
verge on mat-
rix of star.

passed through the whole length of the
Solis and continued on across the outer plain
of Thaumasia—a structure of most amazing
complexity!

Ifurthermore, a cross-shaped <white canal
appeared in the dark region of the Aurorae
Sinus, with a continuation leading off to the
small oases of Fons Juventae and Pseudo
IFons. Perhaps the Martians have cultivated
the borders of their vegetation into cross
forms such as this and may occasionally il-
luminate them with powerful incandescent
lights in cfforts at signalling. Indeed, the
arrangement of the great canals of Naar-

A R

usual on Mars. The central
meridional canal is Laestrigion;

heds of ancient seas which ages ago evap-
orated, today they are filled with sparse
vegetation cultivated in arcas with artific-
ially created bouudaries.

The behavior of the canals is the most in-
explicable of all the mysteries that brood
over the red neighbor planet. In recent
vears Prof. W. H. Pickering has thrust
the great Harvard telescope through the
palms and banyan fronds about his observ-
atory at Mandeville, Jamaica (B. W. L)
and observed startling changes that march
across the yellow-marl disk which hangs
like a signal lantern in that lucid tropical
firmament.

Prof. Pickering has sketched the shifting
of certain major canals like Phison and
Tartarus and has discovered that nearly
all the canals either shift their positions,
vary in width, or otherwise change their ap-
pearance.

An instance of major change is furnished
by the Hellas region of Mars. The “Cross
of Hellas” first appeared to Schiaparelli in
1879 and at the next close appearance in
1892 was observed by Lowell, Thollon,
Schiaparelli, Cellori and others. At the lat-
ter approach of Mars a regular pentagon
figure with several radiating canals was
seen from the Harvard station near Are-
quipa, Peru.

Several canals in this Hellas area have
altered visibly their places and directions at
recenf Martian approaches. In 1909 M.
Jarry-Desloges of Nice on September 26th
drew the arrangement shown in Fig. 1,
which is a quite significant figure, since
large four-sided constructions are most un-

the two lower ones Tartarus and
Cerberus.

At the opposition of 1924 Mars came to a
close approach of 34 million miles and in
that year an unusually large and complicated
figure appeared. “Again it was pentagonal,
apparently a favorite figure with the Mar-
tians, but in a different place.”

The great “Solis Lacus” or Lake of the
Sun, is the supreme cnigma of Mars, its
oval shape and location rendering it the
dominant feature upon its hemisphere. Sug-
gestive of a huge dark “eye” of some
world-monster looking out calmly into space,
it has defied rational explanation since its
discovery in the pioneer days of Maedler
and  Schmidt’s studies. It may possibly
liouse some such Utopia on Mars as Haupt-
mann or Wells would describe in one of
their fantasies!

On the night of August 23rd, 1924, at the
last close approach of Mars, this strange
“cyc” of the Martian planet looked directly
down upon those regions on the earth from
whichh our great observatories had focussed
their telescopes upon it,—a rather significant
fact, remarked G. D. Hamilton of the Har-
vard observatory at Mandeville.

On that particular night the Solis Lacus
exhibited a most unusual shape, as shown in
the accompanying sketch made by Dr. Ham-
ilton at the British West Indies ohservatory.
The canal Nectar, as shown in the key
map, did not meet the Mare Erythraeum as
usual, but was an extension of the Solis
and ended in two of the four “oases” or
lakes shown in the drawing, Fig. 2. A rift
cut the Nectar transversely, close to these
oases, and was itsell crossed by a (riple
Nectar canal, the central member of which

malcha, Hiddekel, Phison and Euphrates in-
to the cosmic symbol of the masonic square
and compass is strikingly shown in Fig. 3.
Concerning this “pentagon of Elysium”
(out of which the Masonic symbol men-
tioned is formed) some startling discoveries
were made by Pickering recently. The
pentagon area measures 1600 miles in di-
ameter, or twice that of Hellas. Moreover,
it is not a true pentagon, although roughly
of that shape, but a five-pointed star, more
nearly, Conceivably it is a universal, cos--
mic symbol flashed to us across 40 million
miles of space to reveal the presence of
reasoning mind upon that distant planct.

"

Fig. 1. Arrange-
ment of canals
drawn at Nice.
The central canal
is  Laestrigion;
the two lower
ones Tartarus
and Cerberus.

i

Obviously so large a figure, formed out
od the hedgerows of Martian vegetation,
similar to the symmetrical box-elder hedges
of our own gardens, and projected upon the
globose surface of Mars, can only appear in
its true character during a certain present-
ment of that region to the carth. That posi-
tion was precisely assumed at the op-
position in 1924, when the planet approached
nearer than for the preceding century-and-
a-half, and the centre of the disk was in
Martian latitude 16°, and rotation had
brought the central meridian to its zero
point of longitude.

(Continued on page 76)
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The enlarged portion in the shape of a
metal cup near the end of the nozzle on
this dish-washing machine is a receptacle
for soap. The water rushing from the
faucet mixes with the soap and hot soapy
solution is sprayed upon the dishes with
great force. This stream is sufficient to
cut any dirt and grease which may be on
the dishes and then by a slight change in
the nozzle condition, the dishes are flushed
off with hot water. Two brushes are pro-
vided with this outfit for the cleaning of
pots and pans. A tray also accompanies
the article.
—Courtesy of Dishwasheite Co.

DISTANT HOT-WATER CONTROL

o

CONTRCL
KITCHEN

?ﬁi | Lot

SHIELD

DISH-WASHING AID

An aid to dish wash-
ing is indicated in the
photograph at the left
where it is being used
by Miss Sid Hefiler.
It will be observed
that the hose couples
directly to the water
faucet and that the
boiling hot water is
shot out in a powerful
spray through the flat
nozzle.

R s

The diagram at
the left indicates
the method of
turning on the gas
supply from the
kitchen with the
apparatus here

L)
&

P

et shown.

Ll 3
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" ‘ | BOILER
| ‘ THERHOSTAT
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fi Hil | HeainG
“ll % s

WORM

described is not

Several months ago in The
Home Scientific department
was shown an electrical
stallation for turning on the
gas of cellar water heaters
from either the kitchen or the
bathroom. The device here

THERMO PILOT
PivoT - ORIFICE

The time-clock on the wall
permits the water
heated for from five minutes
to two hours by simply set-
<y ting the hand. A boiler ther-
mostat prevents overheating,
This thermostat is indicated
in the diagram below; it oper-
ates because of difference of
expansion of the two metals
of which it is composed.

The photograph at
the left shows a
front view of a time
clock and the plug
attachment, making
it adaptable for usc
on 110-volt circuits.

o

The photograph above shows a close-up back view of the
clock which can be employed for controlling the radio set
or for controlling any apparatus operating on 110-volt cir-
cuits. A, turns on the current through switch C via toggle
B. The owner of an article of this nature can go to bed
leaving his radio turned on and know that the clock will
perform its duty, shutting off the set.
—Courtesy G. & §. Research Laboratory.

HANDLE PLUG< /
——— T, y

These are

LG
. the parts re- Everyone who has used the regular style of at-
\ quired in the tachment plug realizes the difficulty and incon-
\ installation venience of inserting the brass blades in the slots

of the outlet. In the article shown above the

plug is provided with a handle which facilitates

the work making an ideal article for the toaster,
percolator or lamp.

—Courtesy Beaver Machine & Tool Co.

- e

The safety pilot used in the sys-
tem for turning on the gas from
the kitchen. The pilot heats a
rod, permitting the gas to be
turned on when the cable spring
is raised. If the pilot goes out,

gas cannot be turned on.

CABLE,5PRING,
INTERNAL EXTERNAL -
SO! NSO o

BUNSON N
TUBE e 4

1
WEIGHT  WEIGHT
PLUNGER LEVER

— WEIGHT

Names and addresses of manufactirers furnished on request.
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The Lady Motorist

A wire brush cleans spark-plugs
easily and quickly.

P T

. 1 After washing
i "j’ the body of a
s car it should
el be thoroughly
dried with a
well wrung
chamois leather
of fine texture.

Supplying the motor with too
much oil generally causes the
spark-plugs to become very
dirty. A stiff wire brush is
ideal for cleaning them.

On this page are
given some helpful
hints for the lady mo- {,
torist. The man of
the house might also
profit by some of the
suggestions illustrated.

Plent¥ of water shonld .be
liused wher sponging off the
ﬁmud accuyulaiing on a car.
At tte same time the water
should poar forth froam the
open 2nd f 2 hose as a high
pressmre =tr:am might
injurr th2 surface.

i
The specially shaped
funnel here illustrated
enables one to fill the
sump if the filler open-
ing is  awkwardly
placed. Suitable rub-
ber gloves, boots and
clothes are essential
in washing a car right.

Evzry time you ~wash a car, lock for flints and
tecks in the tire and remove them. ‘This pro-
ongs tire life,

The finishing touch may be applied to
the car with a good wax polish and
plenty of elbow grease. A surface of
4 square feet, 2 feet by 2 feet, is about
the average space which can be covered
by the fair motorist at any one time.
Below the grease gun is in use. Don’t
forget that the car needs plenty of
grease. The better lubricated it is, the
Ionger it will run without wearing,

The photo above illustrates tae wse of
an under-carriage brush fo- reaching
awkward places. The gear bax an¢ back
axles of the .car should be tak:r. care
of every 500 miles and oiling zac greas-
ing should be done bi-r cuthly,

indicate how much oil there is in th= engine. Good

engine lubrication is essential. IJ the car is 1ot equipped

with an oil gauge, a thin stick grad_ated ir incaes will
serve the purpose.

;A regular examination of the oil gauze im the sump will
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Our Spiritualistic Investigations

By ‘/W

“Ghostly words, apparently from the mouths of different subjects, were
distinctly heard. Suddenly, from out the darkness, came a ghostly vision.
Nearer and nearer came the face and floated through
.. And so the ghostly busi-

A head was seen.
space about the room in uncanny fashion. .

NE of the most daring and bewil-
dering séances I have ever at-
tended, transpired but a few weeks
ago, in the city of Milwaukee,
Wisconsin. Several newspaper men gave
me the address of Madam DBeiderman, who
was said to be a trance medium, of unusual
ability. The medium, who, according to re-
ports. originally created her reputation in
one of the smaller neighboring towns and
had become so popular that her many ad-
mirers and believers persuaded her to make
her residence in Milwaukee. This enabled
them to attend her séances more frequently.
The lady, as gossip had it, was an uncanny
individual, who possessed a unique and ex-
traordinary power, so as to be able to produce
the spirits of the departed in so complete
a form, that they were actually recognized
by their loved ones. It was hard for me to
conceive that these newspaper friends of
mine were actually serious, their descrip-
tions of this woman’s manifestations scemed
absolutely far-fatched. It was only after a
period of time, and after a great deal of
discussion had transpired, that I fully real-
ized their earnestness and sincerity. They
had heard of the fakir, and the bogus me-
dium, but Madam Beiderman was different.
She was positively genuine. Of this they
were assured.
_ For fully an hour I listened to the rav-
ings of the two, as they showered bouquets
upon the exceptional talent of the mystic.
Dozens of names they mentioned, of people
who had attended these séances. All of
these were fully convinced of the uncanny
genuineness of the lady’s demonstrations,
and I was invited to visit any and all of
those, whom they had quoted, should I be
the least skeptical of their assertions. The
tales that they unfolded sounded like the
readings of a choice lot of stories, taken
from the “Arabian Nights.”

I could readily understand how an aver-
age person, ignorant of the methods em-
ployed by fraudulent mediums, could be de-
ceived. T could not, however, conceive that
these two fellows could have become possible
subjects to the hocus-pocus of a medium,
unless she was far above the average in

NO. 10 OF A SERIES

ness proceeded.
they were here. .

gether.

her chosen line of deception. I was further
told that these séances were conducted twice
a week, regularly, Wednesday night and
Friday nights. On Wednesday evenings the
medium would go into a trance, and would
converse with the dead. The information
that she would produce was nothing short
of miraculous. This was all done in bril-
liant light, and lasted until a message was
received for all of the many present. The
Friday night séances, however, were quite
different. These were conducted in a dead-
black room, and upon this night, the ghosts
would walk. (For two reasons, thought I
... the one, that her deceived believers

e A e o e S S
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- $21,000.0

! $ ’ .

. for Spiri

. for Spirits

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

More than two years ago SCIENCE
AND INVENTION WMagazine offered a
prize of $11,000.00 to anyone who could
demonstrate his or her ability to communi-
cate with the spirits or to give some definite
form of a psychical demonstration which in
itself was not trickery.

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

In view of these facts. should we not con-
sider all mediums fraudulent?

To the $10,000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritual proofs and the $1.000.00 in
addition offered by SCIENCE AND IN-
VENTION Magazine we now add Dun-
ninger’s $10,000.00.

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.
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The heads would become visible and invisible.

. . Then they were there.

The closing hymn was sung and the elderly gentleman arose from
his chair, and proceeded to relight the lamps.”

>
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Finally they vanished alto-

would see apparent apparitions . . . the
other, that the ghost would he glad to walk
for the medium, as her fees this night were
twice those asked for the usual Wednesday
evening séances.)

Tt was, of course, the Friday night séance,
that T was interested in, and T was naturally
instructed, as in all my other previous ex-
periences, that an introduction would be nec-
essary, before I would be permitted to enter
the mystic circle.

So enveloped in the interest of this me-
dium were my two associates, that they both
volunteered to take me to her, at the next
sitting, and would stay with me, throughout
the séance, to await my opinion of the mys-
tic doings of this super-spiritualist. _And
thus, upon the following evening, at 9 P. M.
my ’'phone rang at the hotel where 1 was
stopping, and I was informed that my friends
awaited me in the lobby. Into a taxi, and
on our way, through some of the darker
and desolated parts of town, we drove. A
heavy snowfall, and a dismal night, helped
things considerably. The taxi driver seemed
to have been chosen by my friends, as a
picturesque background for this venture.
His bony countenance, and ghost-like fea-
tures, would have been accepted by any and
all, as a vision from the great beyond, upon
a night like this. All this time, amid the
screeching of his car, which had long ago
seen a better day, I listened to further as-
surance that I was to see the doings of the
one real medium, at last. A sudden stop,
and our ghastly chauffeur hastened from off
his seat, and opened the door of his cab.

Before us stood a house of ancient type,
which formed rather a picturesque silliou-
ette of spirited vision, with its lone lamp
burning in the window, its dim flicker send-
ing forth rays of uncanny invitation. After
the door hell had sounded, footsteps were
heard, and soon the door stow! open be-
fore us.

A little lady greeted us in a squeaky
voice. Unless my imagination deceived me,
as imaginations often do, she must have
been a near relative of our cab-driver, her
ghost-like appearance and ashen white face
bore him a strange resemblance.

(Continued on page 72)
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Into the Fourth Dimension

NINTH INSTALLMENT (Conclusion)

First American and Canadian - Serial Rights

By RAY CUMMINGS

A warship lay in the upper harbor.

CHAPTER XVII

THE RESCUING ARMY

STOOD gaping, every sense within
me shuddering at that soundless scene
of ruin and death. And then it came
upon me that now I could escape. Bru-
tar had turned triumphantly to his under-
lings. I heard his voice: “The first suc-
cess!  Now let us try the others!”
No one seemed noticing me. I turned and
swept myself away into the darkness. . .
I was aware of the grey outlines of New
York floating by above me. . . . . A dim idea

Small boats were clustered around
it. Over its decks and within its structure, men were frantically rushing.
« . . Then there came a surge of its giant bulk upward—a torrent water-

was in my mind that I must rejoin Will and
Thone. . .

Out there beneath the Westchester hills
the silent mob of Brutar's ghostly followers
still waited. Near them was the main body
of his army, inactive, waiting here while he
with his chosen few were experimenting
upon New Yorlk!

Experimenting! This little experimental
test, and it had brought down the Wool-
worth Building! What then would they do
with a general attack?

I passed around the mob—silent, fleeing
spectres—and  sped again  into  darkness.
With no conscious thought of passing time,

spout as of a great mine exploding beside it,
Slid cracked and broken into its shadowy grave.

was a mass of wreckage.

Bow down, it began to sink.
. . . The swirling water
With death and destruction everywhere.

or direction to my flight. Yet there must
have heen some instinct to guide me. The
thought of Bee came strong. A growing
triumph, a relief, told me I was nearing her ;
and I think now that it was her thought of
me which guided my flight.

Darkness. But overhead lay the shadows
of my own world. Winding grey hills;
towns that lay like grev, colorless pictures
in a book, queerly distorted as I looked, up-
ward and through them.

Shadows like myself were advancing from
the gloom in frout of me! A little group ;
behind them a vague sweep of shapes
stretching out to seem a throng, a multitude.

v vy VvvevvVvy

Robert Manse, a correspondent in the New
York Office of a Latin-Amevican export housc,
in company with Vilton Grant and his sister
Beatrice, saw the first of the ghosts in Febru-
46. a few miles from Rutland, Vermont.

ary, 0 k
These ghosts were semi-transparent, glowing
figires anuch resembling humaw beings.  At-

tempts to destroy them with bullets or clubs
had no effect on the shadows.

Some time later, Will calls Rob on the
telephone, saxing that his sister Bee is quite
ill and asking Rob to pay them a wisit. During
the wisit Wil mentions that the ghosts have
already arrived in the Borderland Iving be-
tween theiv world and ours. and that they were
on the point of coming into our world.” Will
himself has discovered a means of entering
into this borderland, and declares that cven
though he 1s being watched by many of the
ghosts he will make an attempt to enter their
reahn and turn the spirit-like creatures back
tnto their former paths. While he makes the
Jowrney, Rob is to stay behind with Will's sis-
ter, Beairice.

The preparations for the evperiment are
made, and Will clasps upon his arm a connec-
tion to the wibration-transformer which, by
altering the vibrations of his body, is to trans-
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Synopsis

form it from wnormal substance to the wraith-
like material of the other world. _They sce a
ghostly form watching them as Will’s body be-

comes transparent. Finally the apparatus is
disconnected and they wait for Iis  return.
Five hours later, Will returns saving that

they must go back with him to save the world
from an invasion of the ghostlv hordes.

Robert and Beatrice.  though face-to-face
with the unknown, succeed in suppressing their
fear, and agree to accompany Will across the
horder.  The three adwventurers don their me-
tallic garments, attach ithe batteries, and swal-
low_ the acrid compound which 1s to transform
their tissues. In a few minutes they find them-
selves transposed into the Borderland.

They _meet Ahla who takes them to the big
city,  The triplet is told that Brutar is in-
dicing his followers to enter our world. A
hattle of thoughts takes place among the qhosts.
Brutar captures Rob and Bee with thought
waves, and tells them that he can wuse them
for lis conquest of the carth. Will and Ahla
go _to the rescue.

Brutar brings a yxonng man, Eo. on the
scene and they both listen to descriptions con-
cevning carthiy life. Brutar shows how material
things are made from thought waves. He al-
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so shows Rob and Bec the lolos plant which
has a conscious wmind. The blood from this
plant enables the ghosts to enter our realm.
During the demonstration Bee and FEo escape.

Eo is stricken by Brutar by an cvil pouwer
of mind and becomes insane, passes to the
realm of death and leaves a ghostly body be-
hind.  This_dissolves like a fog. Thone de-
scribes to Bee and IWill how thoughts create
new life. He also states that his own men are
preparing to attack Brutar if they can locate
him.  Suddenly Ahla exclaims she knows of
Brutar’s encampment. On reaching the place,
they find everything dissolving. Brutar, taking
Rob with him starts his invasion of the earti.

Brutar brings his men into our world, each
armed with a weapon in the form of a scintil-
lating brick. They pass through the earih and
peer as if with X-ray cves through buildings.
Some penctrate the girders and bricks of the
Woolworth  Building, where they drop their
weapons on one side of the building.  These
bricks pass into the structural steel work and
begin to materialize.  Becanse the bricks ye.
quire space of their own within the confines
of the steel girders, the building collapses, deal-
ing death and destruction.

Now continue with the story.

D W WS
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Thone! Will and Bee—with the rescuing
army of the Big-City behind them!
The rescuing army. . .

CHAPTER XVIII
THE DEADLOCK

HERE came upon me with that meet-

ing a great surging knowledge of my

love for Bee. My love, born up
there in my own world. And then, in the
realm of the Egos, stricken of the physical,
a changed love which had faded to a vague
affection—a knowledge that she was dear to
me, but nothing more.

Now—in "the Borderland once more, at
least of half material substance, a very hu-
man love descended in a torrent. My arms
went around her.

“Bee, my darling.”” And she responded to
my caresses, kissing me with an eagerness,
a longing undisguised. “Rob! I've been so
frightened, not having you Murmured
then that she loved me; and clung to me. . .
The threshold of our own world.

But it was no time for love-making. I
told Thone and Will what was transpiring,
what already had come to pass, down there
in New York. And with them we presently
swept forward to the rescue.

Thone’s army was at least as large as
Brutar’s; and it was not, like his, burdened
by those who could not fight. In orderly
array it advanced, and soon ahead of us we
saw the shapes of Brutar’s forces.

Strange ghostly battle into which now we
plunged! I did not, could not fully under-
stand it at the time—but now I think I do.
The very essence of it a physical inactivity.
Fighting! The word to our Earthly minds
is so full of movement! Yet a man bat-

I could see Brutar, or at least a shape I assumed to be he, raised upon a
height in the center of his forces; his arms waving; his soundless voice

doubtless exhorting his fighters to greater effort.

tling with himsclf, pitting the good against
the evil within himself, may sit in his easy
chair and fight a fiercer fight.

So it was here; unleashed forces of the
mind, grappling silently—a struggle without
rules of combat in which no quarter could
be given, and which could only end by com-
plete annihilation of one side or the other.

I knew all this, and standing with Bee,
Thone and Will on a dark eminence above
the scene, I watched, breathlessly.

We were. under that same little West-
chester town. Its streets and houses lay
shadowy above us. Ghostly people were up
there—thronging the streets—gazing down
with fear and awe at those flowing masses
of ghosts advancing to battle.

The mob of Brutar’s followers, frightened
now, were huddled compactly. In area, they
spread under perhaps half the village. And
around them in a great concentric ring,
Brutar’s fighters massed. This movement
Thone did not disturb.

“Let them,” he said. “It is what I wish,
to have them massed like that.”

From our eminence—we were poised not
very far beneath the ground level—we could
see over the whole area of the battle which
was proceeding below us. The central mob
who could not fight; the ring of Brutar’s
soldiers; and surrounding that, at a distance
of some five hundred fect, another ring,
Thone’s fighters who now were massing to
the attack.

“What will they do?” I murmured. But
no one answered me, and soon I was an-
swered by the scene itself. Irom both sides
—Thone’s army and Brutar’s—little waves
of the Thought-substance were flowing out
over that segment between the opposing
rings. Like slow-floating wisps of grey
smoke from the heads of the fighters. Flow-
ing across the space between the lines. Ma-
terializing steadily.  Solidifying wuntil I
could almost imagine it might become a
grey wall. But this was an illusion. It was
merely thought-antagonistic which would
grip and hold like a net, no more.

parent.
The fog of purple haze

The two opposing streams met in the cen-
ter of that circular No-man’s-land between
the lines. A chaos of blurred formless color
was there. Not grey now. An angry red.
The visible substances holding each other
immovable. A boiling cauldron of red, with
livid, lurid tongues like flame darting
from it.

2 27

No sound. But I could feel it. A mental
distress, as even at this distance its influence
swept me. An uneasiness; a depression; a
vague sense within me ol a growing panic.

It scemed a deadlock. And then began
movement; strategic movement. From one
portion gof his line Thone suddenly with-
drew a number of his thinkers. They came
sweeping around to our side. With this re-
enforcement we became stronger over here,
and the red chaos surged inward. I saw it
flow almost to engulf the crouching Brutar
fighters who were here opposing it. Saw a
few of them fall—ghostly shells lying inert
—and above them a something luminous, the
Ego-mind deranged, unhinged, hovering,
then winging away into death. . .

A shape hurriedly approached us; a man
with harried, anxious face. “Thone! We
are too weak riow upon the other side. The
Red Death is almost upon us there! They
want the thinkers back.”

Thone ordered them back. He turned to
me. “We will win, Rob.”
But I could not see it so.

“Look!” He gestured.
above the red. It passes inward—can't you
see that? And they cannot stop it. They
have not been trained, for they do not know
what it is.”

Above the red seething ring, where the
opposing thoughts were meeting, I saw as he
said, a haze. It seemed a dim purple. It
was floating up and inward. Very tenuous,
hardly to be noticed. An imponderable
something.

Thone said, “A quality of our thought
which they cannot combat since they do not
know what it is—or realize perhaps its pres-

“There is a haze

"

swirled about him, tinting, but not obscuring, for it seemed utterly trans-
Was it my fancy that Brutar’s shape was of changing aspect?
And then I was aware of an uneasiness growing in the mob.

ence. But its influence will reach them in
time.”

He swung upon the attentive shapes ncar
us. “Ohl—give orders not to hasten. Hold:
the deadlock. Xeep them there. Do not
hasten. We must drive up the others if we
can. DBrutar and the others—"

(Continued on page 66)
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The Month’s Scientific News Illustrated
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7 . 2 new lightning arrester for oil
NEW SFHAVE . : o T = ¢ N tanks has been perfected. A pole or
; _ f conducting rod has a protected area
from lightning within a circumference
four times its height. A number of
such rods placed outside a miniature
tank were struck by artificial light-
ning or causcd the lightning to strike
at a distance from the tank.
Next, a wire screen was
placed over the top. Thus
induced wvoltages which
might cause sparks ignit-
ing explosive gases were
prevented.
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More than & 400.000 cubic Teet of rock and carth,
enough to forr a solid wall, 8 ft. wide. and 9 ft. high,
from Times &Z-uare to the capito. at Washington. has
been excavatel fromr. the new Eighth Avenue Subway.
During the las- year, a daily zverage of nearly a quar-
ter of a millemn tons of eartt and rock has been re-
moved. This = sail to exceed all previous records of
subway excavation. More than 409 of the drilling
has been threcgh lard rock and the drilling now in
progress is 61% completed.

Turning a metal ¢
band below the

hand}c of a new P

walking stick A

switches on a

flashlight and ) i
et

uncovers camera
lens.
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Berlin has developed the latest in
speed photography; a small dark
room is attached to a motorcycle car,
the photographer takes the picture
from the conning tower, develops and
prints the photographs in the dark
room while the motorcycle speeds to
the central office, and has the pictures
ready upon arrival. This new method
of speed photography makes it pos-
sible to have “extras” on the street
a few hours after the event has taken
place.
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GROUNDED CIRC
THRU CANE

.
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The body of Mrs. W. F. Miller was recently entombed in a solid block of concrete. with-
out a coffin, The monolith, eight feet wide, twelve feet long. and ecight feet high, now
stands in the city cemetery, surmounted by a bust of the deceased. The body was placed
on a slab of concrete and conciete poured over it until the huge block was formed.

Even
if the body turns to dust the form will remain the same in the center of the block

<l
Hamburg. Germany, is the ;‘ A ncew lighting device may
scene of a new type of of- i soon  displace mannequins,
fice building, which has The scheme is something be-
sidewalks around the entire tween a ghost mannequin and electricity. The customer enters a small
structure, where office room and stands in front of a mirror. Her body is made to “fade-
workers can spend their out’ by special lighting, leaving the head in the mirror. Then a head-
noon hour in the open air, less model dressed in a particular costume ‘“‘comes through” and fits
free from the crush and exactly under the head of the purchaser. If this means is successful
dust of the traffic on the several gowns may be tried on without the removal of the outdoor
strects. A New York garment or the use of a mannequin.
architect is planning to in- Two lights placed on either side of a half-silvered mirror are focused
troduce this new building on the model. Another light placed on the other side of the mirror
The future sidewalks recently tried out in Ger- sidewalk in America. So, illuminates the prospective customer. By referring to the small dia-
many have met with approvai. The problems of in the near future we may gram above it will be readily seen just how this unique device operates.
street congestion have been solved to a certain expect a complete revolu- The inconvenicnce and bother usually associated with buying a new

extent by these unique elevated sidewalks, tion in modern architecture. costume is eliminated.
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The Diabolic Handkerchief A Candle Transformation

HANDKERCHIEF which has been -
X marked for identification is forced into
the mouth of an ink bottle with a wand as
illustrated. A moment later the ink is emp-
tied from the bottle and the handkerchief is
found to have mysteriously vanished. It is
fater located at the center of a large apple.
In reality the kerchief is pushed into a small
receptacle which is hidden in the table leg,
making its entrance via the special opening
in the bottle. When an apple with a pre-
pared cavity is placed over the piston ar-
rangement, the reverse action takes place.

Dunninger Will Attempt
To Hypnotize Paticnt.
10 bites Away. by Radio|}

A Tumbler Trick

A LARGE glass tumbler is visibly filled
with wine and then a gummed label is
attached to it marked by some spectator for
identification. A cylinder is now passed for
examination and is then placed over the
glass. A moment later it is removed and
the glass is found empty. The secret lies in
the fact that the liquid is actually poured in-
to a celluloid lining in the glass. When the
cover is placed over the glass filled with
wine, the celluloid lining is lifted out of it
by the aid of a wire loop and is carried off.

METAL —~
CANDLE V
HAND~

KERCHIEF

U 1

HANDKERCHIEF

5
< PULL
SPRING

ELASTIC

SILK INTO
WELL (¢
o

This diagram illustrates how a handkerchief
concealed in a candle can be made to appear
in the performer’s hand, the candle itself van-
ishing by means of a special pull which grips [ N

the metal candle. CELLULOID
LINING

a

e ——

IN this stunt a lighted candle is removed
from its holder and visibly disappears
leaving in its place a handkerchief that may
have been previously vanished. The candle

PISTON
ON

SILK FORCED

in this particular trick is made of a piece
of metal tubing, in the end of which a real
piece of candle is placed. The handkerchief

I

STRING

itsel{ is concealed in the metal tube. The
performer drawing the pull down into his
hand pushes the lighted end of the candle
into it. At the same time he grasps hold of
2 handkerchief and releases the pull, retain-
ing the handkerchief in his hand.

An Annoying Telephone

INTO APPLE

The diagram above illustrates how the hand-

kerchief is pushed through the well in a spe-

cial ink bottle and is later forced into z pre-

pared apple by the piston-like arrangement in
the table.

Here we see how the celluloid lining filled

with wine is lifted out of the glass and carried

away to be deposited in a table receptacle.

The celluloid is invisible when placed in the
glass.

: FLAT BACK
L f’:,:v TELEPHONE A\ g)%‘aé'f;\l} :
At
PHONE o US o
%, STRING vANIsHES >  _asod 7 (e O
‘ =G Zf_““@g

HINGE

L

FLASH
ARRANGEMENTY, [ pyL ey ' {f\’g @f;‘\,

7

5 ~ STRING
| <, DFF STAGE

Upon the performer’s entrance at the opening of his act, he is repeatedly
annoyed by the ringing of the telephone, but gets no answer when he
lifts the receiver. While addressing his audience, the telephone bell again
sounds. Enraged, he removes a revolver from his pocket, fires at the
telephone, which vanishes with a fAash and puff of smoke. The telephone

itself is really a half telephone. Tt is made of wood, the back of which

is covered with black velvet. The inside of a table is similarly lined.

Both the telephone and the flash powder are operated by an assistant off-

stage. He pulls on a string, pulling the telephone down into the table,
and operates the spark coil which ignites the flashlight powder.



30

Cleaning Buildings by Steam
Restores Surface

Science and Invention for May, 1927
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When a building begins to look like the one
above, it is high time to “wash its face.”” The
renovator turns on the steam

N J

An ordinary portable boiler furnishes sufficient

pressure to remove the grime, and the only

attachments needed are standard hose and
nozzles made of galvanized pipe.

HE use of steam from a boiler blown di-

ectly against the stone through a simple
nozzle has been f{found by the Burecau of
Standards, Department of Commerce. to be
a very effective way to remove dirt irom thz
walls of a stone building. Steam at 80 pounds
per square inch, the pressure ordinarily use!
i small portable boilers, was found very ei-
fective in removing 20 years’ dirt from the
bank building here shown. The desirable ap-

pearance of age still remains after treatment.

Two European engineers have
perfected a device for mechan-
ically ‘- reproducing, through the
medium of player-rolls, the ar-
tistry of the finest violinists. The
device is entirely pneumatic, and
functions in a manner very sim-
ilar to that of the automatic
player piano. The results are
said to be entirely satisfactory,
even the bowing being perfect.

and the dirt and grim soon
sand-blast cleaning, this method does not de-
tract from the appearance of age.

RUBBER LINED TANK CARS
FOR ACIDS ETC.

; 4
RUBBER VULCANIZED TO 4 A
METAL. LI \ ¥
G INTERIOR OF PIPES ~ G
SPECIAL AND FITTINGS FOR
CEMENT ST ACIDS ETC g
METAL (OR WOOD) §
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disappear. Unlike

A bank in Baltimore was renovated by the new
steam cleaning process.

Ruybber Now Vulcanized to Wood or Metal

K

_RUBBER COATED PONTOONS
(WATER AND _BARNACLE PROOF)

il

(

RUBBER

goods has developed a new method of vulcanizing

A large manufacturer of tires and rubber
Its usefulness is

rubber of which some applications are shown in the illustrations above.
limited only by the ingenuity of the inventor.

HE engineers of a large rubber concern have evolved, through a series of re-

scarches, a new process which permits rubber to be vuleanized to practically
any surface desired. A very strong. coherent cement is used between the rubber
and the base, and the junction is practically as strong as the rubber itself. An
idea of the strength of the vulcanized coat may be inferred from the sketch
above, which shows two men suspended from an I-heam, with their weight pull-
ing on a 1 square inch patch which is anchored by the newly-discovered process.

‘““Violonista’’ Plays from
Perforated Roll

] ESSRS. Emile Aubry and Gabriel

Boreau, distinguished French engineers,
have after fifteen years’ of painstaking re-
search succceded in developing a machine
which plays the violin with almost human in-
telligence. It is doubtful if the machine
will be received by the musical world, but its
very ingenuity and its marvelous reproduc-
tion will make it an object of much interest
to inventors and musicians interested in me-
chanical art.
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WIREKRAFT
$3000.00
IN PRIZES

FIRST Prize—$100.00 was awarded in this

month’s contest to A. Ujihara, of San
Francisco, Calif., for the lamp shown in the
photograph at the right and also at the left.
It will be observed that the wire forming
the frame of the lamp has artistic scrolls in-
terposed between alternate pairs of uprights.
The same suggestion is carried out in dec-
orating the vase around which the base of
the lamp is built. Brass wire was used
throughout. This forms' an interesting con-
trast with the opalescent blue green color of
the vase. Observe how the base has been
extended so as to guarantee sturdiness of
construction. The shade itself is affixed to
the lamp by means of
a four-toothed clasp.

This photograph shows Miss Reniz Hart demonstrating

the first prize award in this month’s contest. Silk lines

the shade, which is held in place by the prong-like
arrangement fastened to the top of the bulb.,

31

Rather heavy wire
was used in the
construction of this
article and conse-
quently a very rigid
lamp is built which
will not tip easily
and which preserves
the artistic value of .
the vase augmented
by the individual
touch resulting from
the wire scrolls,
The article itself is
20 inches high.

to Aloysius Klitsch of Ea}ft |
Mauch Chunk, Pa., for the . . -
loud-cspeaker design illustrated in the photograph a!:tove. This consists ﬁT . ‘__/_
of a wire drum decorated on both front and back with two surrounding )

;Third Prize—3$25.00 is awarded

i 3
bands of closely soldered wire and a wire lacing between. .A rechtacle &
is provided on the rear surface into which the loud-speaking unit may {
be affixed. The inside of the entire article is lined with silk §ewed to I \ ‘
the wire framework. The devixiic is a little more than seven inches in |
iameter. i
po Ay e ——

-~
Sixth Prize—$10.00 was won
in this month’s wirekraft con-

Bridgeport, Ohio, for his §
model of a pistol illustrated
in the photograph above. After
soldering all the wire in place,
conforming with the shape of
the gun, the barrel was care-
fully filed off and here and there the parts were scratch-brushed, giving
the article a very smooth finish. The trigger of this pistol is not made
to operato, the barrel is hollow and spaces are provided for the cartridges.

More awards on following pages—Rules of Contest on page 82

test by F. Rorkovich, of i l \

was issucd to William
Caleda, of Vauxhall,
N. J., for the potato
rack indicated in the
photo above and at the
left, This potato rack
is for use in the cooking
of baked potatoes. The
potatoes are inserted in
the squares formed by
the upright wires, and

<—le
Fourth Prize — $20.00

" are maintained in such

a position that they can-
not touch the bottom of
the stove, and conse-
quently the danger of
burning them is con-
siderably lessened. If it
is desired to cut the po-
tatoes, then add the
proper quantity of but-
ter, salt, cayenne pepper
or other garnishment to
the potato, the work
may be done in this
rack and served directly
from it. The article is
easily constructed from
heavy wire.
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Further Awards in .

$3,000.00 Wirekraft
Contest

SECOND PRIZE WINNER

The glow from this
artistic lamp is
spreading its light
on the book held
by Miss Hannah
Feirberg.

PPp—>

Second prize—$50.00 is awarded in this
month's contest to Harold Vogt. The sec-
ond prize is always won by an article of
artistic or decorative effect. The judges
considered this article to be the most artistic
one entered in this contest. There are two
£ bulbs in this lamp. one of which may be
seen through the window in the upright
standard. Wire curled to resemble sea

shells is mounted about the base of the lamp.

Colored bulbs are employed in this construc-

tion making the glow very soft. Note with

what extreme care the wire was wound and

soldered.

of

The Fomparative size of the second prize-winning model may be obtained by
examining the photograph above. This is a splendid piece of workmanship,
very accurately made. An enlarged view appears at the right.

Seventh prize—$7.50 was Access to the bulb
o - won by the designer of at the top is ob-
o f the flowerpot holder indi- A0 tained by remov-
e . cated in this photograph. / % ing the roof of the
K'/ graph. _,! .f ' lighthouse.
9 . . ]
S W i Voo
Ay W ' “ -7
) i -
Elev ‘ > - S A S S AN Sl |
enth prize—$2.00 was won W " ol / }’
by F. J. Baltaset of Alhambra, \‘ (i35 i A v 1/’ g

Calif., for the juice extractor in-

the airplane
landing tower

T / §
a N N A '
i . A} ] t r ,
é?ated in the photograph here given. \\ KR! LT | 4
itrous fruits are pushed over the point IR el (S P
. s
and the wire handles are ‘\\\\ i ok Y N B
turned i1 R 1t i -~
red, (LR I bt : . 4
ST | IR S ” o
H o 3 i “ 1t a0 /;'l‘
i
. DIP—> (ISR AR al g /,{l
Eighth prize— i VR R s
$5.00. Athmar IR [ LA
I B PR gh et . / B
Maycen of % el ” A i
1 AU Iy
Bronx, N. Y.. \ ‘:‘ S o S
has designed 3 o
11
RN

14t D
Bl R R I S
indicated at the -y ‘\“ QDS A .
right. This Ly A -
tower may be ‘.', i l;,',‘
rotated from 4 3

the base where
a wire worm
meshes with a
wire gear. Note
the cannon at
the base also
made of wire.
There is a
searchlight at
the top of the
landing stage
and an elevator

is provided.

- ) / . Fifth prize—$15.00 is the award
p ; given to E. F. Storz, of Detroit.
Mich., for his combination calendar
and watch receptacle shown in the
g e & photograph above. The watch may
R G %1 ,iﬂ be removed from the vest pocket and
) hooked to the back of the frame.
Changeable dates are provided for
the calendar.

e

Soldering pieces of wire to-

gether so as to form a band,

the designer of the flower-pot

holder then bent the band

into the artistic pattern indi-
cated.
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Wirekraft—$3,000.00

in Awards

Concluding this Month’s
Prize Announcements

e—$2.00 was won by James Kohl of

for the doll bed
be made from wire very

Fourteenth priz
Bergen, N. J.
above. Dolls’ furniture can
It is serviceable and when
be again straightened by th

ings, the entire b,

removing the spri ed folds up.

R T A T, e i
e

Thirtee
the
basket

serves

Twelfth prize—$2.00 was won by the de-
signer of the test tube rack here shown.
This article was built by A. L. Janora
of Nanticoke, Pa. Space for six test
is rack which, being
will not rust under
The de-~

tubes is provided in th
made of copper wire,
ordinary laboratory conditions.

vice is very sturdy.

The abo ve photograph
shows a collapsible shav-
ing brush holder in its
extended position. When
the spring is pressed
downward the clasp at
the right clamps it in its

closed position.

:

Ninth prize—$3.50. A. Baessler, of Manila,
P. 1., designed the collapsible shaving brush
holder indicated in the photograph above. The
shaving brush is clamped in a jaw-like arrange-
ment at the top of the brush holder. When the
user is through with the article, he collapses the
shaving brush holder. The clamp shown at the
left is then sprung down over the rim. The
entire article is very compact and ideal for the
traveling man and if desired, may be hung up
and used in this position.

shown in the photograph

bent, or roughly handled, can
e aid of a pair of pliers.

award granted

made entirely of bus-bar wire.
Bus-bar
guarantee rigidity and yet it
may be bent easily.

roughly handled.
ticle was made
Roskovich

Aboye is illustrated a tent toggle which
grips the rope very firmly. The ad-
vantages of a toggle of this nature
are numerous. They may be easily
carried, they do not split or slip
and if made of galvanized
wire, will not rust. Campers
should find an article of
this nature a valuable
aid in erecting tents.

Norsh

i

easily.

On

i E ccantel
nth prize~—$10.00 was
to the
here shown which is

The above illustration indicates how the
tent toggle is used. The article is quite
small, but yet grips the rope firmly.

i

is stif enough to
It pre-
its shape even when

The ar-

by Frank

of Bridgeport,
Ohio.

RSENE N ——

0. The two illustrations above show a marble shooter

i This wire is used because of its spring-like nature.

A cup is attached to one end of the wire to receive the marble. When the trigger is

pulled, the marble is catapulted forward. The article was designed and constructed by
R. J. Walker, of San Francisco.

Sixteenth prize—$2.0
made of brass wire.

Fifteenth prize—$2.00. The two antenna
towers and che antenna indicated in this photo-
graph were built by J. Neeker of East Ruther-
ford, N. J. The towers are neatly laced to-
gether and are 30 inches high. An article of
this nature is useful in building a model of a
transmitting station for store window display
or for any other purpose desired. It is obvious
that even a small antenna of this nature can
likewise be 1sed on a receiving set and makes
an interesting advertising talking point. Two
wooden disks at each end serve as the separators.

(For Wirekraft Rules See Page 82)
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MATCHCRAFT
$100.00 Awarded Monthly

Third prize—
$15.00 was award-
ed to the designer
of the fan illus-
trated here which
is provided with a
catch to hold it in
a closed position,
and also has a
match chain. Its
designer did not
send his name.

First Prize — $50.00 was
awarded in this month’s contest
to Raphael Gueril of Brooklyn,
N. Y. for the boat equipped
with a sail indicated in the photo
at the left. The model is being
held by Miss Lee Felsher.

Here we see the very interesting
example of matchcraft, The sails!
3 this vessel are less than one-sixteenth inch thick, |, - |
1aving been carefully sandpapered on both sides. As | \
«dll be observed the sails themselves are made entirely; e £
5 matches, and even the flag at the tip is made of I’/
FIRST the same material but is of the thickness of a sheet !!

wd
. e (.
o° paper. Within the vessel itself are various appur-z \t { L=\
-enances, such as baling pails, cordage. boat hooks, L\{;‘) e 1
o
;%IV. é
&

kzrpoons and fishing tackle. Oars and paddles lay
on the seats.

o

Secord prize—$20.00 was won by Fred Spinden, of
;g Abngoon, Ill, for the slipper shown in the photo-

zaph above, and also held by the Cinderella at the
cight, Jliss Mae Lundi. Notice how the matches are
bent to conform with the dimensions of
the slipper. The article may be comfort-
ably worn, although it will not stand any
rough usage.

,‘
==
E
=

|

B dmtetoud

photograph above. This unique set was made by Harold Burrill of Brooklyn, N. Y.
Observe the five matchcraft controls. This set is twelve inches long and five inches
4 high, the panel being recessed. The heads of the matches were left in place on the
cover. so as to produce a beadlike effect on the edge. It is advisable that all match-
.crafters soak the heads of the matches from the sticks to prevent possible fire hazards.
“At the water tower” may be an appropriate title for the name of the article illus-
trated at the left, for which Mr. Lyndon Lee Donahey, of Pittsburgh, Pa., received
<t the fifth prize of $5.00.

Rules for the Matcheraft Contest appear in this issue on page 94

N

Fourth prize—$10.00 was awarded to the designer of the radio set illustrated in the;
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The Biography of a Star

OW is a star born? How long

does it live? Ilow and why do

they die? These and other ques-

tions have troubled astronomers

ever since they began considering the stars
as individual citizens of the Cosmos rather
than as mere idle points of light. And now
the spectroscope has told us that there
are different kinds of stars, large red stars,
of great brilliance, and small red stars of
but feeble radiance, white stars, 100 times
more luminous than the sun, and even some
blue stars several thousand times brighter
{han the sun. Now that the interf{crometer
and the radiometer have furnished us with
more clues about the sizes and the total
energy output of the stars it is high time
that we give ourselves account of what we
really know about evolution in the universe.
The first facts came from abroad, from
Sir Norman Lockyer in ingland, and es-
pecially from Hertzsprung in Denmark. As
early as 1906 Hertzsprung pointed out that
whereas the white stars and blue stars are
not very different in brightness among
themselves, the yellow and red stars show
tremendous contrasts. The bright red stars
Betelgeuse in Orion and Antares in the
Scorpion are hundreds and probably thous-
ands of times brighter than the sun; a faint
star, No. 61 in the constellation the Swan,
and numerous other stars all over the sky,
too faint to be seen with the naked eye,
are all red but much fainter than the sun.
Accordingly Hertzsprung termed the forni-
or stars “Giants” and the latter “Dwarfs.”
That this meant not only that they were
more luminous but also much larger in size
he proved, by calculating, in 1906, the actu-
al size of Arcturus, a bright ycllow star
(which calculation was verified by observa-
tion in 1921). Soon after this, in 1911,
Hertzsprung again came with new evidence,
he had observed the colors of stars in the
Hyades, that V-shaped group of stars in
{he constellation the Bull, and found that
the majority of the stars followed the rule
that they became less brilliant as they
deepened  their color from white through
yellow to red, but that there were a few
stars that did not conform to this rule:
these were again the yellow giants, of the
same class as Arcturus. He cven suggested
that the stars might be arranged n two

TEMPERATURE

16,000° 10.000°  6,000°
8,000

2

PALE
YELLOW

CAPELLA

BLUE. WHITE

ORION STARS CANOPUS,

SIRIUS
PROCYON

BETWEEN SO0 AND 10000

|
R

2.000,000ML.

Sy
1,700,000 Ml."s™
5 866,000 M.

Diagram showing the various stages a star passes through between life and death,

being indicated by a typical, well-known star.
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sun as a unit.
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the temperature and therefore the color;
(These are the numbers in circles as (25) for Sirius.)

By W. J. LUYTEN,

OF THE HARVARD COLLEGE OBSERVATORY

“color-lines,” one color line where all the
“Giants’ belonged, because for these the
brilliance seemed to be independent of the
color; and one line which takes in all the
dwarfs, and which connects decreasing
lhuminosity with increasing color, and there-

A man weighing 150 pounds on earth, would
collapse on the sun, borne down by his in-
creased weight of two tons; on the surface of
Antates he would register no more than one
or two pounds; on the heaviest, most weighty
B-type star he would weigh eight tons. But on
the little companion to Sirius, that densest of
all stars, his weight would be 4,000 tons, equal
to that of a block of iron 26 feet long, 26 feet
wide, 26 feet high.

HEAVIEST
T B STAR
SUN
ANTARES i
50185, _2 Lsssﬁmm "8 TON:
TONS 2 LBS.

fore with decreasing temperature, since, as
we all know, a red hot piece of iron is
cooler than a white hot one. Then, in 1913
came Russell with a theory trying to ex-
plain this behavior of the stars. According
to his theory a star begins its life as a huge
red star, of the type of Betelgeuse, it then
contracts, and heats up doing so, rTuns
through the stages of a yellow giant, and a
white giant, until it reaches the apex of its
career in the disguise of a blue giant. From
then on, although the star continues to de-
crease in size, it can no longer maintain its
terrific heat and begins to cool off; it goes
through the stages of being a yellow dwarf,
siimilar to the sun, then bccomes @ small,
faint red dwarf, and expires. The red
dwarf stage is the last chapter in its history,
after that the dead body may still exist, its
coffin may still be traveling through the
universe, it has ceased to he a star.
Unfortunately this theory has been
proved not to hold water, especially so
since Eddington’s researches have shown

SCALE
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each stage
For each stage are given: The diameter in
the total output of light, taking that of the

that it is the mass of a star which princip-
ally determines its future career. Edding-
ton attacked the problem in quite another
way, and showed that a star is not just a
mass of glowing gas held together Dby the
[orce of gravitation, but on the contrary,

4,000 TONS

there is another force which keeps pulling
it apart, viz., the pressure of light. This

force which is quite small and insignificant
for stars of the size of the sun, reaches
great strength for stars much heavier than
the sun, until, in stars five hundred times
heavier than the sun, it becomes preponder-
ant and breaks up the star. No gravitation-
al pull is then able to hold the star together:
it blows up simply because it is heavy. This
sounds like a paradox: for very heavy
stars, stars which have great weight, the
force of gravitation which produces all
“weight,” becomes so small compared with
the pressure of light that the star collapses.
Yet it is quite true, and supported by the
facts: we know of not one star more than
one hundred times as heavy as the sun. It
scems as if here we have found one of the
ten commandments for the behavior of the
stars: Thow shalt not be heavy.

Since Hertzsprung's first survey of the
field, one more class of star has been added
to his collection of giants and dwarfs viz,
the white dwarfs, stars similar to the
famous cotpanion of Sirius. These are
very small stars, not much larger than the
carth, at very high temperatures and ex-
ceedingly heavy, or, as we say, of very
great density. The companion to Sirius,
e.g., weighs over a ton per cubic inch on the
average! At present we know four of
these stars, and although their existence has
been proved beyond doubt by observations,
and the possibility for existence demon-
strated theoretically by Eddington, we don’t
yet know why they should exist. Another
problem about them is how many of them
are there? We know only four, to be sure,
but it is quite possible, and indeed probable
that if we went fishing for them in space
as a whole, they would be more numerous
than any other class of stars, and the only
reason we do not find more of them is that
they are so faint that they very casily es-
cape detection.

Still we do not know how a star is born,
we have never witnessed it and we are not
likely to. True enough, we have from
time to time seen the outburst of a new
star, a temporary addition to our sky. But
here it is only a catastrophe that transforms
an ordinary star into a “supergiant,” thou-~

(Continued on page 79)



36 _ Science and Invention for May, 1927

Awards in $100.00
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FIRST PRIZE

INLET HOLES

First Prize—$25.00 was won by Ferdinand L. Holly of Brooklyn, N. Y., mit the short vertical bars to be inserted in the holes. A leather cushion
for the porch swing illustrated in the diagram above. This is made almost should preferably be employed for outdoor use, although some of the
entirely from pipe fittings” and if the pipes are enameled in some of the fabric coverings may be found even more durable and more artistic be-
pastel shades so popular today it makes a very serviceable swing. This cause they can be obtained in a variety of colors. Fabric coverings are
swing could be used in the garden by providing it with an awning as also less expensive.

chown. The horizontal pipes of the swing seat are drilled so as to per-

THIRD PRIZE

JOINED HERE WITH CLOSE NIPPLES
THIS ARM ANY CONVENIENT LENGTH

Second Prize— | e T LR
$20.00 was won
by Elsie J. Holly COLLAR BAND ARM SWINGS

of Brooklyn, N. AT THESE POINTS

Y. This is the

SECOND clothes drier or 34 HARD RUBBER SOCKET .y
PRIZE clothes-tree  illus- BUSHWGS\ k
trated in the dia- LI%%

TO WALL '

lef H
Bt 05 G5 1en PLUG CIRCUIT— §

and also at the
y right.
U et >

CLOSE NIPPLE s
WALL

Third Prize—$15.00 was won by C. K. Theobald
GROUND LEVEL of McAllen, Texas. for the adjustable swinging
bracket shown here.

o

The clothes-tree illustrated at the right and above I,','jﬁﬁ"fﬁg YEKTREE_‘.!__
may be removed from the ground pipe when de- FROM GROUND PIPE Ll il
sired, thus preserving the appearance of the lawn. .
Be sure to plug the open end of the ground pipe. o

OUTER PIPE
STATIONARY

N the October, 1926, issue of SCIENCE
anp InveNTION Magazine an announce-
ment of a Pipe Contest was made. Ten
prizes were to be awarded for articles that
could be made of iron or other pipe. A
number of suggestions were given in the
original article and on this and the accom-
panying page we find the prize-winning
ideas. The first prize is a porch swing, the
constructional details of which are given at
the top of this page. A very clever clothes
drier, which is collapsible and which may
be removed from its concrete foundation,
won the second prize. This is indicated in
the diagram immediately above. Full con-
structional details may also be found. The
third prize was awarded for an adjustable
swinging bracket, which if made of brass
or nickel-plated pipe will be quite artistic.
RTINS R B 38 b1 R T I
Fourth Prize—$10.00° was awarded to George
A. Hogan of. Augusta, Me., for the swinging
stool adapted to fit under the kitchen sink
and illustrated in the photographs at the left
e and right. = T

FOURTH PRIZE FOURTH PRIZE

-

{
I
|
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Prize Pipe Contest

OIL CUP (NIPPLE, BELL, REDUCER, PLUG)
PACKED WITH COTTON FLOOR FLANGE (JAMMED)

LOCK NUT PIPE SET SCREW PIPE LOCK NUT
/ : \

EMERY OR BUFFING
WHEEL

BRASS PIPE

WASHER

BABBITTED

\45°STREET ELL<

-

FRAME CONSTRUCTED OF IRON AND FITTINGS

GRINDER AND BUFFER

4 WAY TEE

SIPHON PUMP
Eighth Prize—$5.00 was awarded to Wilson G.
Walters, Rep. No. 6385, located at Rochester,
N. Y. This is a siphon pump. When the han-
dle of the pump is pushed down, the partial vacuum
produced starts the siphon, which continues to flow.

Fifth Prize—$5.00 was awarded to Harrison L. Ketchan of Cakland,*

Calif.,, for a buffing and grinding head indicated in the diagram above.

The bearings in this grinding head are Labbitted so as to give a true

surface. The pipes employed in the construction are screwed together

tightly so as to guarantee rigidity. No "dimensions are given because

the article may be made for different sources of power and for many
purposes.

CLINKER
TONG
it
Sixth Prize — $5.00 was
pipE pKEpAK[DJ won by Ernest E. Worth-
/\} ington of Rockford, IIL

In these clinker tongs the
designer has used a pipe of
about 1 inch in diameter,
and has cut the end as in-
dicated in the diagram at
the left. The pipe was
The fourth prize was awarded to the de- then slotted.  Another pipe
signer of a swinging stool, which may be ‘"as providedpy:ithpaghandle
fitted under the kitchen sink or may be :’r‘epa‘rﬁs p&fheﬁiro"t;"is t:efork
attached to the leg of a sturdy table. This s “affixed. Hot clinkers may
stool 1f enameled with white enamel and 1f  be grasped with these tongs.
the pipes comprising its standard are simi-
larly treated, is very valuable to the busy
housewife. The fifth prize was awarded for
a bufing and grinding head and the sixth
for clinker tongs which can be quickly con- SHOWER
structed and which will henefit the home- BATH

OWIIETE Seventh Prize—$5.00. Fred Spindon of Abingdon,

Further awards will be found on page 68. 1. designed the shower bath illustrated in the
diagram above. This is made entirely of pipe

fittings.

L(\SLID)N(} ROD AND FINGER

KUBBER HOSE.

{4~ TUBE CLOSED HERL

AUTO PUMP

46— TUBE CLOSED HERES

RUBBER HOSE.

TO SEWER DRAIN

&~

Another Scoop Scored

Hypnotism By Radio Now

By EDWARD 6. LONDOKN

ONG distance hypaotism via radw has  Duncan dul  He le" Limpl and almost  seritable ¥

beeri successhally demonsirated by o the foor, were it i the fact that conld at with eace fect 1 clearly
Fan INFENTION NMACAZINE  several sprang «.mm o hold Tam D raghe. Linncan prampth,

Radw Station WHN_ Tocated a1 spute of several chuip Slape acracs the face ger's command, an

i Never bufase o he conld s be acouscd tofen wis ready for the

the histur 5 has any such amemnt third dest iy aest without a donbt dem-
fwen nade, énd, xhu an was @ success all DUNCAN FAILS TO RALLY onstrated the grssibiny of long disrance

wi - OTCE by poatism.
tlneighg) i, Cull) Gty G dless o say excieman nigned o it

! feportr on the uafl_of

Nerdl

cepi one sicy preme for: the momet  Kushmg o the

a mmigtnre n, who would r - BLOODLESS AND PAINLESS NEEDLE
covneed that the wub et was hypnonired. | vhone. Mr Dlm"mxrr was njormed by the TEST.

attendant that Dancan had not come out of

The 1 ance, ‘although he had relaxed as com- The subjeet was pliced on a ch:
oanded A dicussen folliwed, $durng  arm. dungliog over ibe sdr and w
whicli 1 was discovered 1hot the command 4 state ol catalopry wgain at 3

cummand, the muscles af Tis anm
wtmly pigid while thise of I\e{
- s body were relax A pt on s
fea I l_nvxh( D AADET TRPOTICTS WERT
at iy i it : 1 nl\ sterilized, as was z |id s vell lul ai)
. e eaiha, b g Scientitic Humor e S

re eatt

icevs ol th ’:‘mmm s coming back to SCIENCE AND IN-

VENTION wih the Ociobef isae . The
reason—our readers want i

The newspapers are still
talking about the experiment con-
ducted by Prof. Fitzgibbens of Spring-
field, who hypnotized three persons by
radio at a distance of about 100 miles. The
claim has been made that this is the first time
that radio transmission has been put to such use.
Such a claim is entirely erroneous. More than
three years ago, to be exact, in the September,
1923, issue of SCIENCE AND INVENTION
Magazine, we published results of hypnotlc ex-
periments proving that hypnotism via radio was
possible.  The clipping is reproduced above.

‘

H
GLTTING READY FOR THE n:sr !
v Lk, at 1600 ¢ i

3 on Wk SR w
Vespated e R

0 up the Lransmiting staton ar - full
uwer, played several test aumbers, <o that
uld tine w1 inr them ar the I.Ahnra
tries of S4iENCT. ann INvESTION M 7N

Lin miex drom he staion A1 the Ridge
<atwn, Mo Joseph Donnmger, w)

no turther mrrodactint, as he is al
well-kauwn 1 1he readers of this

3
e 15 ehairn
toard on spinfual
stativn

Lehe B. Duncan, the subjevt, was
tioned at the SCirHee AND TRvNTION offic.
in the presence of Iie newspaper trpor!
physicians, aml othee
S lecvire, Me.

Two of the three recent subjects hypnotized and being gently pricked with
needles.
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Steel Subway Dust New Sunshower Bath

ELECTRIC LIGHTS

%‘%W% /
|

. REVERSE BLOWER-| IRON LADEN DUST REVERSE BLOWER
MAGNET SUCTION APPARATUS ‘J "VACUUM CLEANER" METHOD

T w o methods
for the elimin-
ation of the
steel dust sug-
gested by
Hugo Gerns-
back. The one
method uses a
magnetic suc-
tion apparatus,
the other col-
lects the dust
by a ‘‘vacuum
cleaner?”
method.

. WASHINGTON
792 FT. MONUMENT
WOOLWORTH
' 555 FT.

HIGH

EIFFEL TOWER
1000 FT. HIGH J

10X éoyﬂ'. Dr. Charles B. Paterno recently brought the sunshower bath to this country
1600 FEET from Italy. The bath room is fitted with .batteries of electric light bulbs
IRON AND made of blue glass or a blue glass shield is placed immediately in
STEEL DUST front of the lamps. It is claimed that “grouches” and ‘bald heads"” are

cured by this mode of ‘“bathing.”
PRODUCED ’

IN 20 YRS. The steel dust produced in the New York Subway over a period of twenty

IN years is enormous.. A survey conducted in 1905-1907 by Dr. George A.
NEW YORK Soper showed, after a microscopic and chemical examination, that the
Il SUBWAY subway dust is composed of 61.3% iron. It was estimated that one ton

of brake shoes were ground up in every mile of subway every month,

<l

The Astrology Humbug

By JOSEPH H. KRAUS

Further Letters From Our Readers and Our Answers

OUR VIEW CORRECT?

1917 are in vague terms, but the fulfillment ds
shown in specific, precise instances of victory or
misfortune for the central powers. Raphael took
a longer chance and predicted the death of the
Kaiser in 1917, and in 1918 he makes a rather
limping cxcuse on the failure of the arch-enemy
to comply with the prediction.

“It was a favorite practice of astrologers to
call themselves Philomaths, and the more pro-
nounced their charlatanry. the more they re-
sorted to fictitious titles to bolster up their pre-
tentions.”  And again: “A  recent American
treatisec on Astrology contains the horoscopes of
numerous prominent persons of today. but their
interpretations are guarded in expression. As an
example. in the horoscope of Albert, King of
Belgians: “Uranus in the second house in opposi-
tion to Venus in the ninth house shows the loss
of fortuue through idealism, although the exalta-
ton of Venus in the wmid-heazen wounld presage
the wvictory of those same ideas”” Has that not
been found literally correct? In the first issue
of Poor Richard’'s Almanac is a prediction of sim-
ilar teror in the weather forecast for January
7 and 8: “Snow if not too warm about this time.’”
Very illuminating indeed. The treatise mentioned
above is “Stars of Destiny,” by Katherine Taylor
Craig, New York, 1916.

Professor IHering continues: ‘““‘As related to
astronomy, astrology is neither parent, child, sis-
ter, nor handmaid; rather it is like a cuckoo in
a sparrow’s nest. \Wallenstein, the Field Marshal
of the Imperial armies in the Thirty Years’ War,
relied much upon his astrologer whom he kept
always at hand. Evidently, however, he failed to
warn the general of his assassination which oc-
curred at Eger in 1634.”

Thomas Watson says of the French King
Charles the Wise (1364 to 1380), “IFor all his
wisdom, Charles was a firm believer in astrology,
and a state astrologer was one of the honored
and salaried officials of his administration. Tt

Editor, SciencE aAND INVENTION:

Having noticed the articles on Astrology in the 6 000 00
past two or three issues of SCIENCE AND INVE]N- 9 .
Tionx, I feel inclined to express my views on the F
¢ or Proofs of Astrology

matter as you appear to solicit such opinions from
rcaders.

I fully agree with your arguments on the sub- SCIENCE AND INVENTION
ject and it is absolutely incomprehensible to me Magazine holds that there is noth-
that any human being of intelligence should con- ing scientific in Astrology, that As-

trology is not a science and that
statements made by astrologers un-

sider the absurd claims of astrologers as descrving
of serious thought. My attention was first at-

less very general cannot be enter-
tained seriously.

tracted to the subject when some time ago I
noticed in the street small pamphlets on which
Accordingly, this publication has
decided to award an Astrology

were printed in large letters, “Were you born in
Tuly,” “Were you born in August,” and so on
Prize of $6,000 for the following:
$5,000 will be paid to the astrologer

through the twelve months of the year and for
the modest sum of a guarter you learn your fu-
ture. what to guard against through life. etc.,
via the stars. [From this it most certainly ap-
pears that there are just twelve kinds of people
inhabiting this sphere, one for each month, Of
course, many of your readers will say that this or forecaster who will foretell three major
sort of thing is “low-class” astrology, but for all events of such a nature that he will have
that it is of about the same degree of accuracy. no control over the outcome of the same.
It secms to me that about five minutes of care- He must describe in advance each event
ful thought should be enougl to banish any in detail, giving the location and result
doubt in a person’s mind about astrology. Once or the casualties if the event is an acci-
dent.
$1,0600 will be paid to the astrologer
or forecaster who will produce three ac-
curate, detailed and perfect horoscopes.
free of contradictions on the lives of
three people whose initials will be given

in a while an astrologer will make a good guess
him when he requests the same and the

if he he a good student of human nature. hen
does his victim firmly and with unshakable faith

birth dates and place of birth will also
be supplied by this office.

proclaim the power of the stars to his friends.
Truly, Caesar was right; men believe what they
like to helieve.

T would suggest that the editors, if they have
not already done so, read the chapter on astrology
in the book “IFoibles and Fallacies of Science, An
Account of Celebrated Scientific Vagaries,” by
Danie! W. Hering, Ph.D.. Professor of Physics
of the Graduate School in New York University
This chapter closes with the following statement:

This contest closes October 1st,
1927, and all entries must reach us

b bbb h bbb b d A bbbtk bbb bbb hbbhbhbbA A

. . was this man’s sworn duty to tell the King what
“Astrology proceeds upon one of the most com- by‘ that time. Il:‘ event of a tie, was going to happen, in order that if he desired
plete and highly refined systems ever devised, and prizes of an identical nature will be the King might take steps to prevent it from hap-

that is sufficient to make it fascinating without
any necessity for correctness in its principles.”
In this book we also find the following: “From
1915 to 1920 the Fnglish astrological almanacs,
Zadkiel's and Raphael’s, were rich in data con-
nected with the war. Tach vyear they published
predictions for the next one and called attention
to many of the preceding year that had been
fulfilled. The predictions cited in Zadkiel's for

pening.  (Story of France, Vol. 1, p. 221). If
he foretold disaster and it came, fate was in-
exorable; if it did not, it was averted by the
measures which his royal master put into effect
by renson of the timely warning, and the seer
and his wonderful science were alike vindicated.
In the middle ages an astrologer was a royal

(Continued on page 82)

given those so tying.

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 230 Fifth
Avenue, New York, N. Y.
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The side view of the cabinet show-
ing the details of the shelves and

Home Mechanics
HOW TO MAKE A WELSH CABINET

By W. M. BUTTERFIELD

The popular Welsh cabinet may be constructed at a small cost
and the finished product is useful as well as ornamental.

The front view of the cabinet

showing the constructional
details of the drawers.

39

angles.

HE Welsh cabinet has become 252 inches of 34" strips 17 wide for of the cabinet as shown. The tenons can
almost as popular as the Welsh moulding, leg braces, ctc. be rabbeted down pretty close to size
rarebit, and has quite as much to 2 brass knobs 114”7 round for lid. with a rabbet plane, then trimmed to size

do in a way with the gastronomic 4 brass knobs 17 round for drawers. with a sharp chisel.
desires of its owner, for the historic dish 2 brass hinges 2” long for lid. We will now make the bottom; it is
of melted cheese and toast, in satisfying 2 brass button catches 34”7 round for 3414 inches long and 10 inches wide.
the hunger of a merry, round-faced lid. _ Grooves are cut ¥4 inch from ecach cnd
2 floral transfers 127 X 4” for lid and  and then are 3 inch wide and 5 inch

Welshman was served on pewter plates,

with mugs for his ale, that were un- deep and fit the end pieces as already de-

shell case.

undoubtedty displaved, when not m 1

ern  day favorite; {urthermore, it

its predecessor it holds  the
ments admirably. It is

_l'ast—nook should try to find a place
it.  We have home-mechanicised one

ture on this page.
materials required are as follows:

bottoms of drawers.

15¢,

upon the exact counterpart of this mod-

is

likely that the originals were painted and

) necessary
equipment for serving one of our special

) not a difficult
picce to make and those having a break-

for
ot

these styles and given its details and pic-
The lumber and other

124 inches of 134" square lumber for legs.

Probably the first thing to do aiter
obtaining the lumber and materials is
to cut and shape the four legs. These
are 15 inches square and 3034 inches

and the end pieces forming the sides of
the lower part of the cabinet.  The

erooves for the buck, but have 1 inch
nf wood above the grooves, as shown
at Fig. A. This wood at the top of the
grooves gives strength to the legs and
sides. The grooves are 15 inch wide
and $4 inch decp for the end pieces and
14 inch wide and % inch deep for the

bottom. The bottom tenon engages in a
groove in the piece forming the bottom

scribed.  Jogs are cut in cach corner to
fit over the legs, so that the back edge
will be 14 inch from the back cdges of
the two back legs and ¥ inch from the
back cdges of the two front legs.

decorated n about the same way. No long. Each is tapered 14 inches {rom the
breakiast room set is considered complete  1op to 34 inch square at the bottom. The The bottom braces are now made,
without the \Welsh cabinet today, and like  j)ack legs are grooved both for the back using the 34 inch by 1 inch stock. The

end braces are cut slightly diagonal to
fit the taper of the legs and arc 8%
long at the top and 9 inches long at the

meals. It is 2 quaint, interesting piece  grooves for the end picces do not ex-
of furniture, serving modern require-  {end to the top of the legs, as with the hottom between tenons or 958 and 93/

inches long inchuding tenons. The braces
are sct with the l-inch side perpendicu-
lar. A cross brace is provided also, hav-
ing mortise and tenon joints. This brace
is 3374 inches long between tenons or
3474 inches long including tenons. The
tenons and mortises are 3g wide, 5% long
and % inch deep.

43 inches of 4" plvboard 34" wide for hack. The front legs are grooved for ; ) .
back of cabinet. the end pieces only, with the grooves the Tl.‘c T;-inch p]ybo;xrd is now u‘se(l in
130 inches of 3 lumber 97 wide for Same size and depth (14" X %”) as the making the back; it is 33 inches wide be-
shelves and casc. I?:lck legs. Mortises are cut in cach leg  lween tongues or 34 inches wide mc]ud-
65 inches of 3" lumber 12” wide for for the braces placed 6 inches from the 1ng tongne}s. _The tongues are ¥4 inch
g 1 ¢ cabine bottom. These mortises are 34 inch wide and % inch long and cut with the
sides and bottom of cabmet. . , . . o . B
: " o _ wide, 7% inch long and 54 inch decp. It rabbet plane as indicated at Fig. F. They
36 inches of 34” lumber 14”7 wide fot : . : ;
lid of cabinet will e advisable 1o have the legs fit both in the legs and the sides of the
. G w . grooved and mortised at the lumber yard shelf case. The back is 43 inches long.
50 inches of 34” lumber 12”7 wide for - 3 : : .
ton of ]4 ) “ mill where the work can be done by ma- It is shaped at the top in scroll fashion.
_ (o) @F G Y- chinery. using a coping saw, following a pencil
64 inches of 14" lumber 4”7 wide for . . outlitie
sides and backs of drawers ~The next thing is to make the end A
36 incl ¢ 37 tuml “1,, d , pieces: they are 814 inches wide between It is now well to glnc.u]l of the parts thus
< me“.CS © 4 umaen wide for  fengns or 10 inches wide including tenons ~ far made together, being sure that cach
 fronts ‘01 drawers. Yy and 1234 inches long including a tongue  Part fits squarely and tightly in every
36 inches of 14”7 plywood 9” wide for (14 inch long and 34 inch wide) at the Jjoint. Bring all joints snugly together and

let the glue dry for at least two days.

(Contiited on page 78) ]
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FORD MODEL WINS

Eleventh Science and Invention Trophy

The Monthly Cup For the Best Model Entered During the Month
Is Awarded in This Contest to J. A. Teichman of Philadelphia, Pa.

Model Shows Exceptional Workmanship And Accuracy of Detail

b . o

The photograph above shows the
model of the Ford standing along-
side of the cup which was awarded
to it in this month’s contest. The
model itself is only 814 inches high
to the very tip of the one-man top.
The cup is 1714 inches high. This
Ford is made almost entirely of
brass, the hubs, spokes, doors and
mudguards included. The uphol-
stery and top are fabric, rubber
tires are found on the wheels and
leather straps anchor the one-man
top.

This is a front view of the prize-winning automobile. Note par-

ticularly the glass windshield frame and the suspension of the

front wheels. The auto may be steered from the driving wheel in

exactly the same manner as its counterpart. The radiator cap is
removable.

In this view the doors of the Ford touring
car are opened. The latches on the doors
actually work. The inside of each door is &
of brass, the latch being completely con- \
cealed.

Observe also the diamond shaped

embossings on the running board

on which the name Ford is also
inscribed.

spring suspension of the rear axle and the differential housing.
In this model the only thing missing is the engine and trans-
mission. The upholstery is accurately duplicated. The one-
man top may be taken down if desired and the lights are
operated directly from the front seat. The model is equipped
with a steering wheel lock in miniature size and with spark

and gas controls.
(Sce page 77 for Rules of Model Department)

This view shows us the tie-rod steering knuckles and bear-

ings of the front wheels of the prize-winning model. The

wheel base of this model is 8 inches. The model must
really be seen to be appreciated.

i

f
Here is a rear view of the prize-winning model showing the l
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Cup Winner Is Model Builder

George B. Douglas, a Winner of the SCIENCE AND InveNTiON Magazine
Trophy Cup Shows Another Example of His Handicraft.

T s A e T s 5

gl
ids
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head on. This model is built to a scale of

A view of the Benjamin F. Packard taken
14th inch to the foot. Note hull lines.

ERE is a short history of the Benjamin

F. Packard. The vessel was built by
Goss. Sawyer and Packard at Bath, Maine,
in 1883, for Mr. John R. Kelley. She was
aiterwards owned by Messrs. Author Sea-
wall & Co., and was then sold to the Alaska
Packers Association to be used for a time as
a store ship and prison ship in Alaska. Here
she worked in the salmon trade. At the
commencement of the season she was loaded
in San Francisco with box hoards, shect tin,
etc., and when the season was over. she re-
turned with canned salmon in cases. In 1925

Benjamin F. Packard. An idea of the size of the vessel can be

Photo above shows Miss Ruth Olsen holding the model of the
I obtained from this photo. Right, an airplane view of the deck. pp—>

It may be remembered
that Mr. Douglas won
the SCIENCE AND
INVENTION tro-
phy cup with his
model of the Chinese
Junk. This is not the
only style of vessel
which Mr. Douglas
has built. His model
ships have been very
numerous. On this
page are illustrated a
series of photographs
of the Benjamin F.
Packard, a ship upon
which Mr. Douglas
served as an ordinary
seaman, due to his
friendship with Cap-
tain Allan, at that
time in command of
the vessel.

e s
e

B. Douglas who has already won a cup in

Side view of a model ship built by George
the Model Contest of this magazine.

she came to New York by way of the canal.
She was then sold and is now serving as the
quarters of the Junior Naval Reserve and
is docked at the foot of 87th Street. and
North River in New York.

The ship is 244.2 feet long. 43.3 feet beam
and 26.7 feet deep and is rated at 2,026 tons.
She made repeated voyages from New York
to San Francisco. England, France, and even
to China. This mode! was built from the
plans of the ship which the Captain per-
mitted Mr. Douglas to copy while he served
as an ordinary seaman on a trip “Around the
Horn.” The model was built from these
plans and is to a scale of Zgth inch to a
foot. Unfortunately, while the vessel was
in the Alaska trade they cut off her skysail
masts and vards. When she came to New
York, thev sent down her top gallant and
roval masts with the vards, but there has
been much talk of putting these masts and
vards up again so that she will appear like
her old self. She is about the last of her
kind and represents a period when Amert-
can sailing ships were the finest and fastest
the world has ever seen.

An angle view taken from the stern showing

this graceful model with all her yards in

place, but the sails removed. This is how the
vessel would appear when tied to a wharf,

2

=

S BRI W

N

l;p

|

i

[ SRS




Science and Invention for May, 1927

~ Air Service Uses Inmense Sky Camera

. 5
|
b

BELO\V is the lens used in the new air service camera. This is the
largest lens for photographic work ever ground in this country.
It weighs forty-five pounds.
inches in diameter and the same in length of mount. The focal length
is thirty-six inches and its speed is [. 5.
rear compouents is a color filter designed to cut out most nf the
light present in atmospheric haze.

With its aluminum mounting it is nine

Cemented between the two

The photograph above demonstrates the size of the special airplane camera
This camera is designed
to be used experimentally in photographing various portions of the terrain
in the neighborhood of McCook Field, at Dayton, Ohio.
the direction of Lieutenant G. W. Goddard, who is working in cooperation
The camera is probably the largest

by comparison with the aviators standing beside it.

with the Eastman Kodak Company.

The work is under

=T —

which has ever been assembled.

-DETROIT (About 23 "long on

75 ML CAMERA A 9"X9" Camera negdtlve)
HORIZ(I)N LINE s
— [ ‘
PORT HURON | e | HORIZONTAL :
3 ANGLE OF '
MICHIGAN \ AREA COVERED ! LENs :
¢ BY CAMERA T CAMERA PLANE | wiEs
\ ’ FIVE MILES |}
\ , HIGH ;
\\\ TOLEDO OHIO ]
\ | 4 I
.-;}\\X\\\k\\\___‘\_‘ _"‘H‘:L ________ £ : ®---1
\\\\\ S0ML DAYTON !
OHIO :
'
A d
€ 150 MII ES -
1 . |
i ) !
! i ;
i 50MI it 200MILES g
|
o RANGE OF CAMERA VISION %
i 250MILES AT SMI. ELEVATION ’Il

At
to have an extreme range of 250 miles.

N developing the camera illustrated in the

photographs above, the air service had in
mind the experimental work which they have
been conducting in making aerial surveys.
The camera proper was designed by the engi-
neering division of the U. S. Army Air
Service at McCook Ficld, Dayton. The film
used is of special manufacture, sensitive only
on the infra-red end of the spectrum, thus
being able to record objects through the blue
haze. The first experiment considered is to
2o up over Dayton and photograph Detroit.
At an altitude of five miles, the curvature of
the ecarth allows visibility for about 250

an elevation of five miles above Dayton, Ohio, the camera was found
When directed so that Detroit

miles. Detroit is 195 miles away from Day-
ton. The angle of the lens at working alti-
tudes covers a field of view 75 miles across.
The negative is about 9 by 9 inches square,
so that the city of Detroit will cover about
three inches square on the film. The camera
is mounted in the rear cock-pit of Lieutenant
Goddard’s plane, with the front of the lens
protruding through the fuselage. The rest
of the camera will be covered with an as-
bestos bag, inside of which electrical resist-
ance wires will be strung and a by-pass from
the engine exhaust will be connected. The
elaborate heating devices are made necessary

was in the center of the camera field, the limits of the visible portion
extended from Toledo, Ohio, nearly to Port Huron, Michigan,

by the extremely low temperatures which are
encountered at high altitudes. One of the
most important deductions to be gained from
the flight will be the measurement of the
contraction of the metallic parts of the cam-
era at low temperatures. At thirty thousand
feet the plane will be out of sight and hear
ing of the ground, and the distant parts of
the area photographed by the camera at this
height will be about 144 miles away from the
plane. It is possible that the plane will be
able to breal the world’s altitude record, due
to improvements since Licut. John A. Mac-
ready flew to a height of 38,000 feet.
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DO YOU KNOW-—there is a ¢
vent in the side of the carburetor
and if clogged it will give more
trouble than clogging of the vent
in the gasoline tank cap?
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GETTING THE CAR READY FOR A TRIP
OVER DECORATION DAY

PUTTING THE CAR IN SHAPE
FOR EARLY SPRING TRIP

DISTRIBUTOR
{ruEL AND SPARK  CRANKCASE
SYSTEM PLUGS OIL RENEWAL

RADIATOR

BRAKES CHASSIS

LUBRICATION

BEFORE: UNDERTAKING EXTENDED TRIP,
THESE POINTS REQUIRE SERVICING..
Showing some of the many necessary things
which have to be overhauled in order to put
the car in shape.

The car has probably encountered some
rough going, during the thaw and wet,
muddy days of spring. The driver is pos-
sihly contemplating a trip over Decoration
Day, one of the first long runs, and the
problem of putting the car in shape for an
uninterrupted drive is uppermost in mind.

In general there are several important
items which should he attended to. without
mention of inspection for loose belts, lost
nuts and missing cotter pins.

These items are arranged in systematic
order for convenience in checking them off.

(A) Drain the crankcase and rencw the
engine oil.

(B) Go over the tires for wealk spots, re-
moving the old tires and putting the best
tires on the wheels. An old tire has no use
on a trip, save it for use near home.

(C) Lubricate all parts of chassis, in-
cluding the universals and transmission.

(D) Clean and adjust the contact points
in the distributor and in the spark plugs.

(E) The brakes are possibly loose and,
if not worn, adjust them to hold firmly.

(F) Drain  sediment from carburetor,
vacuum tank and gasoline tank.

(G) Battery terminals should he removed
and cleaned. Battery should be tested and
replenished with distilled water as required.
Note battery condition so as to avoid over-
charging on run.

(H) Inspect radiator hose and flush out
the radiator.

RECOVERING THE ROOF OF A
CLOSED CAR

Oune reader has asked recently, “What can
be done with a top. which has been torn by
driving under the low hanging branches of
a tree?” A top so mutilated or a top which
has cracked through aege and which s
whipped open by the wind as fast as one

Conducted by GEORGE A. LUERS

section is repaired, can only be restored
through an entire recovering.

Recovering the roof of the closed car is
quite a simple job. The material required
will be about two and a half yards for a
coupé or three and a half yards for a sedan
of small size. Suitable Spanish or Morocco
grain rubber drill is obtainable at one dollar
a vard or fifty cents more for betier grades.

The procedure is to remove the back mold-
ing, rear top molding and the drip molding
from around the sides. All old tacks should
be pried out and the top cover lifted off in
one piece. The usual rubber drill is in fifty
inch widths and the top requires seams when
in this width. Cut the material, using the
old top as a pattern and sew seams of the
flat type in the roof section. The rear sec-
tion at the quarters allows for use of the
hound edge, IFrench seam which is now so
popular. The details of this seam are shown
in the drawing. Use heavy linen thread and
double stitch the scams.

Put on the top cover, making it secure at
the rear top edge first. Pull forward and
secure with galvanized tacks only, at the
iront edge.

PROCEDURE IN ATTACHING. NEW TOP COVER

414 SECURE SECTIONS

OF SIDES ALTERNATELY
|9F SECURE

REAR TOP EDGE

38D SECURE
REAR LOWER

2ND SECURE

2 N ¢
BOUND EDGE
~— FRENCH
o SEAM

DOUBLE STITEH SEAM =

/]

OLD TOP 15 USED AS PATTERN TO
CUT NEW MATERIAL.
SEW SEAMS BEFORE CUTTING

How to attach a new cover to the car. The
old top is used as a pattern to cut the new
material.

Draw down the rear edge, leaving no
slack in the cover. Now work the sides

down, alternately, that is, one foot, right
side and one foot on the left. Replace the
molding and drip and the job is complete.

ENGINE KNOCKS AND THE
VARIOUS CAUSES

With the proper kind of a knock in the
engine of an automobile, the owner can dis-
pense with the horn entirely. Simply slip
the clutch and step on the accelerator, traf-
fic will clear immediately.

There are other knocks which are not so
pronounced. nevertheless these eventually
lead to trouble, while if an adjustment is
made they are cured at the start. In the
anpended table, the usual knocks are tabu-

lated and are identified by the accompany-
ing description.

This tahle should serve a useful purpose
in aiding the motorist to determine upon and
remove the cause of the trouble.

ENGINE KNOCKS
Cause Fvidence and Repai

Carbon Dcposit—Rattle and pounding will
occur when the power is applied sud-
denly as when climbing a grade, not
noticeable at high speed on level. Use
carbon remover, burn out or scrape out.

Jgnition Too Far Advanced—Evidenced by
sharp pinking or rattle, but is continu-
ously regular. Disappears immediately
the spark is retarded.

L.oose Main Bearings—The heavy crank-
shaft hits with a muffled but solid sound,
as though the engine were struck with a
padded sledge. Caps of the main bear-
ings must be scraped to fit or rebab-
bited.

Loose Crank Pin  Bearings—Rattle and
pound on level, up or down grade, in-
creases as engine is raced. I habbit
is burned out connecting rod must be
replaced.

Loose Piston Pins—A sharp, light rattle
most evident under closed throttle, but
increasing if the spark plug is shorted
out. locate the pin and renew.

Loose Pistons and Rings—I.oose pistons and
rings are most evident when starting
cold motor. Has metallic sound as of
muffled bell.  Grows less as motor
warms. Replace with fitted piston and
new rings.

Play at the Valve Lifts—Valve lifts give a
light tapping sound, not pronounced. but
most noticeable when engine is idling.
Correct by adjusting at the ends of
valve stems or replace push rods if
worn.

Owerload Laboring — When under very
heavy load, as in hill climbing at slow
speed and open throttle, the pounding
of engine will be felt. There is no
metallic sound. only a pounding that is
felt through the controls. Shift to a
lower gear immediately and the sound
will disappear.

(Continued on page 74)
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THE MOST USUAL ENGINE KNOCKS

ADVANCED CARBON DEPOSIT PLAY IN
IGNITION . VALVE LIFTS

b

SN

M\ LOOSE CRANK | LOOSE PISTON
LABORING DUE  PIN BEARING | PISTON PINS
TO WRONG USE AND RINGS
OF HiGH GEAR LOOSE MAIN

BEARING

The seats of trouble of most of the engine
knocks.
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Using Aldehydes in Experiments

simplest aldehyde, and it is best known
in the solution of “formalin.” If equal
quantities of this formaldehyde solution are
mixed with concentrated ammonia and the
mixture is evaporated on the water bath,

FORMALDEHYDE is, of course, the

Equal quantities of formaldehyde and ammonia

are mixed together. Subsequently the solution
is to be evaporated by gentle heat to give
urotropine a well-known drug.

colorless crystals, not of aldehyde am-
monia as is the case with acctaldehyde, but
hexamethalene tetramine are formed. This
is a compound used medicinally under the
name of aminoform or urotropine and is
used as a solvent for uric acid.

When a solution of formaldehyde, either
alone or with a trace of a little concentrated
sulphuric acid, is evaporated to dryness under
reduced pressure, that is, in vacuo, a white,
crystalline powder is left behind. This is
paraformaldehyde, is very light and is sol-
uble in water. This compound has the same
percentage composition as formaldehyde but
its molecular weight is a multiple of it, an
example of polymerisation. A solution of
paraformaldehyde behaves exactly like a
solution of formaldehyde.

Acetaldehyde has many more peculiar re-
actions which it readily undergoes. In it-
self it is a colorless, pungent liquid. When

e

The evaporation alluded to in the preceding
caption is best conducted on a water bath, but
it can be done with a beaker on an iron plate,
a rather heavy iron plate being used to equalize
the heat and prevent sudden variations.

a drop of concentrated sulphuric acid is
added to acetaldehyde at ordinary temper-
atures, an almost explosive reaction takes
place, the compound formed being a poly-
merisation product, a tri-molecular polymer,
paraldehvde heing formed, The reaction is
so vigorous, that the liquid becomes hot and

By DR. E. BADE

boils up. Paraldehyde is a colorless liquid
which boils at 124° C. (225° F.). On
distillation with dilute sulphuric acid it re-
verts to acetaldehyde.

Keeping the acetaldeyde at a low temper-
ature by means of a freezing mixture of
salt and ice and adding a small quantity of
dilute sulphuric acid, a different tri-mole-
cular compound is obtained which is known
as metaldehyde. It is a crystalline body in-
soluble in water and subliming at 112° C
(233.6° F.) when rapidly heated. It can
be most readily sublimed in light, feathery

[}

Subliming metaldehyde. Beautiful feathery
crystals are obtained which form upon the
sides of the glass funnel

crystals, by heating in an evaporating dish
over which a funnel has been placed. The
crystals then sublime into the funnel and
they can casily be scraped out of it.

Under different conditions the not any too
stable acectaldehyde may be made to poly-
merize to a compound known as aldol. But
this aldol, since it can be changed back. to

Above
a silver nitrate solution is treated with ammonia
until a clear solution is obtained.

Aldehyde precipitates metallic silver.

the original aldehyde has been classed into
the category of reactions which are known
as condensation products. The aldol is
produced by adding a small quantity of a

The test tube containing the ammoniacal sil-

ver solution has a drop or two of aldehyde

added and is placed in hot water as shown

above. A beautiful mirror of silver will be
deposited on the glass.

concentrated solution of potassium carbon-
ate to a well cooled solution of acetalde-
hyde and permitting the mixture to stand for
a few days. Then a syrupy liquid, the aldol,
is formed. This is a true aldehyde having
twice the number of carbon atoms that are

The smell of burning fat sometimes observ-
able in kitchens is due to a substance called

acrolein. This can be produced by treatment

of glycerine with potassium bisulphite with

subsequent distillation. A large flask must be
used as it froths a great deal.

present in acetaldehyde and this aldol can
be still further treated, for it still retains an
aldehydic group. This condensation is us-
ually brought about by the action of dilute
sodium carbonate solution, wherehy water is
eliminated from the aldol forming an un-
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saturated aldehyde namely crotonaldehyde.

In connection with these condensations,
many aldehydes, when heated with caustics,
polymerize forming resinous substances.
This is easily shown by heating a little ace-
taldhyde to which a few drops of concen-
trated sodium hydroxide have been added.
A yellow coloration takes place and, at the
same time, a resinous mass separates.

The aldehydes are also capable of react-
ing with the alcohols forming acetals with
the climination of water. The presence of
a small quantity of acid helps the reaction
although it is more or less reversible. Acetal
is a pleasant smelling liquid which boils at
105° C. (221° F.) is slightly soluble in
water, easily soluble in alcohol and ether.

The simplest unsaturated aldehyde is

IVE a iriend a pasteboard carton

containing a white powder and ask

him to shake it up and tell what is

the color of the powder which is in
the box. He will say “White.,” Ogpen the
box. The powder is yellow.

A mixture of finely powdered potassium iodide
and lead nitrate which have been ground up
separately are placed in a box and form a
white powder. On agitation, lead iodide is
produced which turns the mixture yellow.

The box contains a mixture of finely
powdered potassiunt iodide and powdered lead
nitrate, both of which have not been agi-
tated together, nor ground in the mortar to-
gether. The powders are white, but upon
shaking them, a chemical reaction occurs
which produces lead iodide, which is yellow,
consequently after shaking the white powder
in the hox it will be yellow.

Anarchist or stink hombs are known to
everyone. The real article can he made by
sealing up a solution of ammonium sulphide
in little glass bulbs.

The glass bulbs can be blown by inserting
the end of a glass tube in the Bunsen flame,

Little bombs of thin glass are made. By seal-

ing ammonium sulphide or carbon disu'phide

in the little glass receptacles made in the

Bunsen burner flame, a minjature riot bomb
is produced.

Mix one part of powdered fluor-spar
(fluoride of calcium) with two parts of sul-
phuric acid, in a lead saucer and apply a
gentle heat, when the acid, for engraving,
will be disengaged in the form of vapour.
Prepare a piecce of glass by coating it with
a thin covering of wax, and with a sharp
pointed instrument draw a design. Now

acrolein and, although it can be obtained by
the oxidation of allyl alcohol, it is much
casier to prepare with the aid oi glycerm.
Acrolein is produced quite frequently about
the home, especially in the kitchen when fats
are heated for acrolein is the vapor given
off when fat is over heated. Almost every
one has smelled the very pungent, tear-pro-
ducing odor of this aldehyde.

In a liter flask about 200 cc of glygerin are
placed and 10 grams of crystallized potassi-
um bisulphite are added. The mixture is
heated and the colorless distillate which
boils at 52° C (125.6° F.) is collected with
the aid of a long condenser having its re-
ceiver in ice water. The large flask is neces-
sary for the mixture froths quite violently
when heated. To purify the distillate, it is

The Chemical Joker

By RAYMOND B. WAILES

rotating it until the end closes and then
keeping it in the flame, constantly turning
until the ¢nd thickens; a bulb is then formed
by quickly but not forcefully blowing into
the opened end. Draw out the stem so that
the end contains a hole which will admit
the graphite point of a lead pencil. Cool,
fill, using a pipette if necessary, with a
solution of ammonium sulphide, leaving an
air bubble at the tip, and then scal in the
Bunsen flame as shown. Do not fill too full.
The ammonium sulphide solution can he made
by bubbling hydrogen sulphide gas through
houschold ammonia or ammonium hydroxide
for about fifteen minutes. You can make
hydrogen sulphide gas by allowing an acid
such as sulphuric acid to act upon ferrous
sulphide.

The ends of matches are dipped in sodium
silicate solution and dried with disastrous re-
sults, as regards their future service.

A good trick to be played upon smokers
is to dip the heads of safety matches in
water glass solution and allow them to dry,
which will take about half a day. When
the matches are struck upon the side of
the box a sputtering will be produced, ac-
companied by a crackling spitting noise,
with the formation of a big white cloud

Engraving on Glass

place the glass over the fumes of the acid
for half an hour or so, and then heat the
glass so as to soften the coating, and wipe
it off, the design will then appear “bitten
in” as the term is, that is, the acid will
have dissolved the glass wherever it was
not protected by the wax, and will exhibit
the design indelibly fixed on the glass.

45

carefully redistilled and dried over calcium
chloride.

One of the tests used in detecting alde-
hydes is the silver mirror test. To half
a test tube full of silver nitrate solution
add ammonia, drop by drop, until the pre-
cipitate of silver oxide which is first formed,
is just redissolved. Then add a few drops of
acetaldehyde, shake vigorously for a few
seconds, and place the test tube in hot water.
In a few minutes a mirror will be found in
the test tube. If the test tube is not per-
fectly clean a black precipitate of silver will
be obtained. For some of the other alde-
hydes it is necessary to add a drop of dilute
sodium hydroxide in order to reduce the
silver salt to a metallic state. Do not let it
stand too long as explosions occur.

on the end of the match, but “nary a sign”
of a flame.

Another cigarette trick is performed by
writing a funny saying on some cigareltcs
i dilute sulphuric acid, using a gold pen
point. When dry, the writing is invisihle,

Another joke on a smoker; using a gold pen

letters are written with dilute sulphuric acid

on cigarettes, which are invisible until the heat

of the burning end reaches them. then they
come out almost black.

hut when the cigarette is smoked, the letters
come out one by one, and allow the saying
to be read, a letter at a time.

Mix equal parts of ammonium chloride
(sal ammoniac) and ammonium nitrate.
Spread zinc dust upon a little heap of the
mixture and add several drops of water.
There will he a hissing noise accompanied
with bubbles and the zinc dust will catch
fire, burning with a bluish white light. Yeu
can use this mixture in many ways which
the fun-loving joker will surely discover.

A mixture of zinc dust with ammonium nitrate

and ammonium chloride, both the latter very

finely powdered is ignited by dropping a few

drops of water from a pipette or fountain-pen
filler upon the heaped-up mixture.

This acid requires the greatest care in
handling for it is extremely corrosive, pro-
ducing very troublesome ulcers if it comes
in contact with the skin; even the fumes
will produce smarting to the skin if long
exposed to them.

The lead saucer can be beaten up out of
a bit of sheet lead.
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Simple Experiments with Ultra Violet Rays

HERF. is something about experi-

menting with ultra violet rays which

fascinates one far more than other

branches of science. Perhaps it is
the invisibility of the rays which captivates
the experimenter or the weird effects which
they produce. In either case the phenomena
are not difficult to reproduce by the experi-
menter, even when the simplest apparatus is
employed.

d \
3T06V. GAS LIGHTING

BATTERY

DETECTOR
CupP

o
The production of ultra-violet rays by open-
ing and closing rapidly a mercury cup con-

This gives enough mercury vapor to
produce the invisible rays.

tact.

The most prolific source of ultra violet
rays is had by the discharge of electricity
through mercury vapor contained in a trans-
parent quartz tube. It would be beyond the
scope of the experimenter to construct an
evacuated tube of this type so some other
source is necessary for simple experiment-
mg.

cOne source of ultra violet rays is the car-
bon arc—the ordinary arc lamp for instance.
This arc gives off visible light as well as
ultra violet light. This visible light can be
seen but the ultra violet light cannot. So,
in experimenting, some tell-tale substances
have to be used to show that ultra violet
rays are present and performing their
strange antics.

You can make a carbon arc light by plac-
ing two carbons in series with a resistance
of twenty ohms which is capable of heing
able to withstand red heats. An electric
iron is admirable. Many arrangements can
be made for moving the carbons together

N

% MATERIAL TO BE
| LIGHT =™ o

BATTERY

RUBBER

>
|- wooben Leos

J
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A convenient apparatus for experimenting with
different arc terminals to see what amount of
ultra-violet light is given by them.

and then separating them. If you will heat
the carbons and then immerse them in a
solution of ferric (iron) chloride or uran-
ium acetate or nitrate, you will find that
they will give off rich quantities of ultra

By RAYMOND B. WAILES

violet light when dried and used in an arc
lamp.

Another fair method of generating the
rays is by the use of a mercury spark. The
generator comnsists of an iron wire vibrated
by an electric buzzer, which dips into a
pool of mercury, and, when withdrawn,
causes an arc. The iron wire is affixed to
the arm of an ordinary buzzer which is
mounted upon its side on a base as shown.
The buzzer is connected with a switch and
scveral cells of battery. The mercury cup
should be adjustable for height and is con-
nected in series with the iron wire affixed
to the buzzing arm or clapper, the grounded
frame of the buzzer, and a gas lighting coil
and lamps in parallel, and the 110-volt light-
mg system. The coil can be omitted. The
buzzer interrupts the 110-volt circuit and
causes a succession of arcs to form in the
cup. Substances held in proximity to the
cup will receive the ultra violet rays from
it and be acted upon by them. If this
scheme is employed, it is advisable to dis-
connect the radio set if the radio storage
battery is used for the buzzer drive. This
will prevent the 110 volts fromn ruining the
tubes.

A discharge of electricity across metals
usually results in the production of ultra

| ‘ |
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Ultra-violet light produced by a spark dis-
charge acts upon various substances placed

directly below the spark. The above is a pho-
tograph of the actual apparatus.

violet rays, together with visible or light
rays. The discharge of a spark coil
across points of iron, cadmium, etc.,, will
produce the rays.

In order to experiment with these sub-
stances as a source a spark gap consisting
of two metal spring clamps are excellent.
The different materials, such as metals, min-
erals, etc,, can be clipped into the jaws of
the clamps and the spark passed between
them. The spring clamps can be mounted on
a hard rubber base as shown in one illus-
tration.

The ordinary stationary spark gap such as
used in the spark days of radio also makes
a good generator of the rays when connected
in the usual manner with a spark coil. A
glass plate condenser shunted across the
secondary will produce a richer spark.

A burned out electric lamp bulb filled
with salt water makes a good condenser
for high potential work. It should be
screwed into the socket as usual and the

two-socket terminals connected together. A
sheet of tin or lead foil wired on the out-
side of the bulb makes one conductor. The
salt water inside acts as the other plate or
conductor. The glass acts as the usual di-
electric. Connections are shown in the fig-
ure and photograph.

Specimens, described later, are placed di-
rectly bencath the spark gap in experiment-
ing. They will glow or fluoresce if ultra

K-ﬁ

-
X FILLED WITH SALT WATER \

~——+—BURNED DUT LAMP | |
AS CONDENSER

A SUBSTANCE TO BE |
T/ EXAMINED FOR
i > / : FLUORESCENCE.
SPARK COILA -

'y
N T0 6V. SOURCE }

A diagram of the apparatus whose photograph

is reproduced in the preceding picture. Note

the burned-out lamp filled with salt water and

coated with tinfoil which is used as a con-
denser,

violet -light is iu the rays given off. Of
course the visible light from the gap will
somewhat mask the fluorescence, but by
holding a strip of glass between the spark
and the substance, the ultra violet rays will
be absorbed and the substance will not be of
as bright a color as without the glass. This
is a good test for ultra violet rays.

The spark at the vibrator of the spark
coil is also rich in ultra violet rays. Ii
some one specimen affected by ultra violet
rays is placed beneath the vibrator and the
light from the contact points are allowed to
fall upon it, the substance will exhibit its
peculiar properties. A shecet of glass held

between the spark and the substance will
cause a diminution of the fluorescence or
glow of the substance, showing that ultra

A glass plate is. found to pass some ultra-

violet rays, but the amount is greatly dimin-
ished even by a thin pane.

violet rays are really present in the light but
that they are cut off by glass.

An electroscope, such as one described by
the writer in the August, 1916, issue of this
journal, can also be used to demonstrate that
an arc light gives off ultra violet rays. If
the electroscope is fitted with a polished
sheet of zinc and is charged negatively, and
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the light from a carbon arc lamp be allowed
to fall upon the sheet, the leaves will
rapidly collapse showing that the charge has
been dissipated. This is because the ultra
violet rays from the arc ionize or make the
air in the vicinity of the arc conductive of
electricity and the charge held on the leaf
of the electroscope leaks off. The leaves
will not collapse or lose their charge when
they have becn charged positively.

Some of the ultra violet rays will pass
through glass. If a dispersing prism or an
cquilateral prism is placed near the arc

F

\An arc lamp which produces ultra-violet rays
and an electroscope are used in experiments with

invisible light. The electroscope detects these
rays. Enough of them will even pass through
a glass plate to discharge the electroscope.

THE occasion frequently arises when it be-
comes desirable to use 110 volts from the
lighting circuit in experimental work. This
is particularly true at the present time when
a great many people arc trying out new A-
and B-eliminator circuits. Usually a make-
shift arrangement is contrived utilizing a
screw plug and some cord with hared ends.
But bared ends with 110 volts behind them
are unpleasant things to have lying around
the house.

The switchboard described below is a very
inexpensive adjunct to the home laboratory,
yet it will be found exceedingly useful to
anyone who does even a moderate amount of
experimenting requiring power from the
lighting circuit. Besides fulfilling its pur-
pose as a controller of the power supplied, it
also possesses the feature of providing
a simple test, which will determine whether
all connections in the experimental circuit
are safe—that is, whether or not there is a
short circuit, which would make it unsafe
to draw current directly from the mains.

The diagram (Fig. 1) shows the whole
layout and is self-explanatory as far as a
gencral idea of construction goes. While
the dimensions will naturally vary accord-
ing to what the individual experimenter has
on hand, it may be well to mention that a
good size is 1874" x 514” x 34", which in-
cludes ample space for all apparatus. The
cord, C, is made about ten fcet long, giving
considerable freecdom of movement. One
may thus bring the board close to the work
in progress, allowing easy accessibility to
the main switch and the test switch, and
providing a socket for a lamp bulb close by
the work, which is frequently of great im-
portance in places only moderately lighted.
For use with an electric soldering iron, this
feature is often extremely convenient.

The short circuit test apparatus, compris-
ing that marked LS, TS, and P in the dia-
gram, is simplicity itself. When working
with the switchboard, connections are made
to a hinding post, or through a plug in
LS, or 1.S.. Fuses of the proper value (de-
termined hv the nature of the work, but al-
ways of less carrying capacity than those in

when it is in operation, a spectrum can be
formed and allowed to fall upon a shect of
cardboard. A glass “crystal” or prism from
an old parlor chandelier can be used. The
white light will be split up into its com-
ponent colors with.violet and blue light at
one end of the spectrum. Now right next to
the violet color there will be the cardboard,
unilluminated by light of any color. But
nevertheless there are certain rays—the ultra
violet rays—being thrown right where you
do not see anything next to the blue end of
the spectrum. If you will take a quinine
capsule and dissolve it in a bit of water to
which a drop of some acid such as that from
the storage battery has been added, and hold
the quinine solution contained in a bottle
next to the blue end of the spectrum it will
glow with a beautiful-blue fluorescence, due
to the ultra violet rays.

Here is an cye better than ours. Iook
as sharp as vou may you cannot sce a bit
of illumination, color or light on the card-
board next to the blue. When the quinine
solution is placed there it immediately glows,
informing us that all light is not visible and
that there is light—black light which we
cannot sec.

It is best to allow the light from the car-
bon ultra violet end of the arc to pass
through a slit cut into a sheet of cardboard
with a razor blade, and this slit of light
then allowed to fall upon the sixty-degrec
prisnm. A block of wood with a slot cut into
one side will serve as a support for a shect
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of cardboard, the cardboard being thrust
into the slot. In place of using quinine
solution, other fluorescent bodies can be
used.

For experimenting with substances, the
following should be procured: scheelite,
willemite, which are minerals, and phosphor-
cscent zinc sulphide, unmixed with radium
compounds. Chemically pure sublimed an-
thracene fluoresces when held in the vibrator
spark as do the other substances mentioned.
You can make a good blue fluorescing speci-
men of calcium tungstate by strongly heat-
ing the precipitate obtained from mixing
calcium chloride and sodium tungstate solu-
tions.

r

Refracting ultra-violet rays with a simple

prism, one taken from an old parlor chandelier

can be used and a bottle of quinine soluticn

will glow under the influence of the ray and
indicate its presence.

e

110-Voilt Switchboard

By W. BRUCE ROSS

the louse circuit) are inserted at I’y and T,
and the main switch is left open, of course,
until all is ready. Insert a bulb in the socket,
LS,, and make sure that TS is open before
closing MS. Should there he a short some-
where, the test lamp will burn brightly, but
no harm will be done, since it is in series
with the apparatus. If it burns quite dimly
(how dimly will depend upon its watt-rating
and the resistance of the lead) it shows
that there is some resistance in series with it
and that, so far as blowing fuses is con-
cerned, there need be no fear of applying
power directly. This is done by closing TS,
thus shorting LS, If, during the experi-
ment, a short circuit should occur, the {fuses
at IFy and ¥, will go before the house fuses,
and may be repliced immediately without in-
terrupting the house supply at all. A fairly
low resistance load makes it difficult at
times to tell, without some standard of com-
parison, whether or not the test lamp is
burning dimly enough to close TS with
safety to the fuse system. In cases of this
sort, the push button, P, is pressed, causing
an artificial short and permitting the test

~® PLUG

INSULATOR _LAMP CORD~ o~

BINDING
POSTS

T
MAIN SWITCH TEST SWITCH PUSH BUTTON-P
M.S. s
(.p. 51y  (sPS.T) FIG t

BENT NAIL)

TEST SWITCH MAIN SWITCH
FIG 2

A simple construction of a switch-board for
high voltage. It will be observed that it is
supplied with fuses to protect it and anything
being experimented with from burning out.

lamp to burn at normal brilliancy. The
greater the difference caused by pressing the
button, the safer it is to close TS, which,
of course, must always he open before the
artificial short is created.

Another use may sometimes be found for
the series lamp in LS;, namely, for stand-by
work with one of the cheaper electric sol-
dering irons now on the market. These
irons must be watched rather carefully, be-
cause the thermal regulator is not always
effective, and if they are left too long in
circuit they may overheat and burn out the
clement. The screw plug of the iron is in-
serted in LS, or 1.S,, and a lamp of fairly
high wattage is screwed into LSy, For rapid
heating and during actual soldering, TS is
left closed, but when an interval of waiting
is due, TS is opened. This introduces the
resistance of the series test lamp into the
circuit which, if the lamp is properly chosen,
will allow enough current to flow to keep the
iron fairly warm, and at the same time not
enough will pass to run the danger of over-
heating it.

The short circuit test feature may be
made automatic if it is desired, but an un-
fused main switch will be necessary. The
main switch and the test switch are placed
end to end as shown in Fig. 2 and through
a hole drilled in the handle of TS a piece
of heavy wire or nail is bent as shown.
The lower end is brought around as in-
dicated to keep the arm {rom swinging
from side to side. With this arrangement,
whenever the main switch is opened, the
test switch is opened also, and should the
latter happen to be pushed to, it must first
be raised before the main switch can be
closed, thus affording protection to the cir-
cuit and fuses.

Sim])le as the description indicates the con-
struction of this switchboard to be, it must
be very well carried out, there must be no
chance whatever of a bad connection for such
would he liable to cause a disastrous arc and
it will be remembered that an arc always
threatens rapidly decreasing resistance be-
sides being in itself an element of danger, as
it may bring about a conflagration. Other-
wise, the construction is very simple.
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How to" Make a Polariscope

AV'E vou ever scen some branches or
H stems of certain flowers which have
hairs growing all over them? A ray
of light is somewhat like such a hairy stem.

We know that light travels in straight lines;
that it will not turn around a corner of its

* Using the polariscope.
The stack of plates on
the swivel stand is

correctly placed.

16 AN
! A\ N
i 9 ! /
own accord. Now imagine the path of
travel or course taken by a ray of light as
being the same as a straight hairy stem of
a plant.  But light, like everything else is
never still. It vibrates. It vibrates in all
the directions which the hairs on the hairy
straight stem of the plant takes, that is, at
right angles to the ray or stem itself.
Now if light strikes a sheet of glass
such as a window, or mirror, some of the
vibrations or hairs of the stem will he ab-
sorbed by the glass, and in the light which is
rellected off the glass, there will be light
which still travels in a straight line but its

vibrations will be in one plane only.
The drawing shows a hairy stem as repre-

{ %‘\cnoss

SECTION

‘yxv‘@\v
CRoss SECTION

"REFLECTED

A
! SGLTO RAY OF LIGHT
|| PARTLY
I POLARIZED

THESE REPRESENT

[ VIBRATORY DIRECTIONS
! ;

; DIRECTION
| 14 OF RAY

Illustration of the principle of the simple re-
flecting polariscope with which excellent work
can be done.

senting a ray of light and the vibrations
going up and then down in the direction of
the hairs. Now when the ray strikes the
sheet of glass as shown, it is reflected some-
what and some of the light comes off as
polarized light. It can be scen that this
polarized light still has some of the vibra-
tions left as the hairy straight stem still has
some hairs left upon it and these vibrations,
or hairs, take a position parallel to the plane
of the glass but still at right angles to the
ath of the ray or direction of the stem.
“ou cannot tell that any change has taken
place in the light by simply looking at the

By RAYMOND B. WAILES

reflection with the eye, but with the aid of
the polariscope described here, you can
readily perceive the effects which this kind
of light—polarized light—causes.

Our instrument, known as a simple polari-
scope, consists of a wooden base with a tent
of sheet glass mounted upon it near one end.
The outside glass is frosted or plain glass
with a sheet of wax paper on it. Inside of
this. glass tent  there 1s another sheet of
glass varnished black which lies flat on the
board. Instead of varnishing a sheet of
glass you can use an old glass photograph
negative, placing it in the tent uncoated side
up.  The tent can be made irom photo
plates with the emulsion removed by im-
mersing in ‘ammonia water, and scraping
with a razor blade. This part of the instru-
ment is the part which polarizes the light.
The other hali of the instrument is that
part which enables us to sce the effects
which the polarized light produces. This

Everyday objects will afford
many experiments,

part is the analyzer. It consists of seven
or eight sheets of thin glass fastened to-
gether in a pack. What could be simpler?
You can fasten the strips together with
book binding cloth or even wire, and also
make a little support for the package of
plates with wire, or as the writer did, with
a dowel stick {or a pillar and a swivel joint
with brass strip bent to shape. Fight clean
microscope slides, about three inches long
and three-quarters of an inch wide, were
used. Mount the pack of plates in the posi-
tion shown in the photographs.

To use the polariscope, place it upon a
table and allow light from an clectric light
to fall upon the end ground glass of the
glass tent at right angles to it. Place the

The “Tent” is made

The stack

of glass strips on the little swivel stand is the
analyzer.

The finished polariscope.
of glass sheets, one being frosted.

light about five feet away. The ground
glass or wax paper will diffuse the light,
which will then pass through to the black
glass, become polarized by reflection and
then pass through the clear glass side of the
glass tent. Now liold a glass object, such
)
A mica sheet viewed /
polariscope

through the
gives wonderful colors.

as a glass stopper from a Cologne hottle, a
vinegar cruet, etc., between the bundle of
glass plates and the clear glass side of the
tent so that the polarized light coming up
at an. angle from the black glass passes
through it. Now look through the glass
plates or analyzer and you will have a
good chance of secing some weird black
spots or figures in the glass. Adjust the
plates so that they are on an angle with the
cye and the eve seens to be looking almost
along the length of the plates but still
through the faces. This is important, and
not at all difhcult to do. All that is needed
1s to get one glimpse of the peculiar and
many times beautiful black figure-patterns
1 some glass object and vou will have found
how to set the analvzer, or pack of glass
plates. But if you do not see the patterns
keep setting the analyzer at different
angles until the maximum black patterns are

Various glass objects seen by polarized light
show the most curious figures, sometimes quite
symmetrical ones.

scer. It is useless to try to see anything
without the use of this analyvzer.

When glass objects such as bottle stop-
pers, ink wells, glass door knobs, cheap mag-
nifying lenses, prisms, crystals of chandel-
ters and fancy lamp shades, tooth pick hold-
ers, glass mustard spoons, vinegar cruets,
cte, are made, thev are moulded while semi-
plastic and are then cooled slowly. If this
coolm.gr process is not done properly, the
glass is subjected to internal strains or burst-
ing forces and is liable to burst apart, as
perhaps some of your door knobs have done
—literally exploded. The polarized light
which vou have made by reflection from
the glass tent shows up these strains.

(Continued on page 82)
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A Magazine Soldering Iron

TUBE

SPROCKET

Vit

OPTIONAL METHOD

ENLARGED VIEW

I

In the above photograph two different means of making a magazine solder-
In one of them a spool of resin-core sclder is fas-

ing iron is shown.

MAGAZINE soldering iron is a
very handy tool to have at home,
particularly if the iron is electrical.
Of course, this type of a magazine iron
will not work if the iron is to be gas
heated unless the user will take care to
see to it that the solder is removed each
time that the iron is placed into the flame.

AN EMERGENCY WRENCH

STRAIGHT OPEN ——§
END WRENCHES
[

The above diagram depicts the use of three
wrenches for the removal of a hub cap on an
automobile.

When the hub-cap wrench is not available
or has been lost and one of the hub caps
must be removed, three ordinary straight
wrenches can he pressed into service with
excellent results, They are arranged
around the hub cap as shown in the accom-
panying illustration. The hub cap can be
casily removed by pressing the wrenches
tightly together and turning them in the
proper direction. It is obvious that the
wrenches should be of the proper size to
facilitate removal and to allow for suf-
ficient leverage, making it easier to turi
the cap.—A. P. Peck.

This procedure would result in the heating
of the brass tube and make the magazine
feature impractical, unless some means for
cooling the tube were employed.

But for the electric soldering irons, a
magazine addition has no superior. In the
illustration at the top of this page two
methods for constructing a magazine solder-

v v

]E A New Department!
|

EGINNING with this number }
]
)

we are starting a new de-

partment — “Hints TFor the

¢

E Mechanie,” in which we intend
to publish wrinkles uscful to me-
E chanics in general. You can help us
with this department by writing a
; brief description of your favorite
shop wrinkle and sending this to the

editor of this department, together

with a pencil or pen and ink sketch
of the wrinkle. The ideas published
herewith will give you some idea of

Our

b

»

»

¥

}

; what we want, draughtsman

{ will make the necessary mechanical

t drawings, so you nced not send us
finished drawings. Beginning with

“t the next issue we will pay $10.00

}: each month for the best Wrinkle
or Hint sent in; others published will
be paid for at space rates. Address
all letters to Editor, Hints For the

}

3

b

Mechanic Dept., in care of this mag-
azine.

RING STAND

The strips used
in model con-
struction sets
can be employed
in the building
of a ring stand
if they are bent
as shown and
then attached to
an iron washer.
Glue and babbit
pots may be
heated after be-
ing placed on
the stand.
Frank R. Moore.

tened to the soldering iron and in the other the solder is fed down with
the thumb and when the end is reached, another piece is added.

ing iron are depicted. In either of these
cases the principle is the same, namely that
solder is fed through a tube in such a
way that it reaches the tip of the iron and
so that the quantity may be regulated. A
brass tube is cut and fitted to the iron as
shown. Resin-core solder is preferable.
(Continued on page 68)

Hints for the Mechanic

BEARING REPAIR

BEARING AND
BOLT ON

PLACE LEATHER BEARING
v CRANK SHAFT

IN POSITION: CUT

GROOVE FOR OiL

A burnt-out bearing can be repaired with a

piece of leather cut from the sole of a shoe
as indicated in the diagram above.

In the January issue of this publication
a method for making temporary repairs for
burnt-out connecting rod bearings was il-
lustrated. In this a few pieces of tin and
a pair of snips ‘were employed. In the
method here shown a piece of leather cut
to exactly fit the surface of the bearing
cap is used for the same purpose.

Rub a little lubricating oil on the leather.
Tighten the connecting rod bolts and try to
turn the motor over by hand. It should be
a little stiff, yet loose enough to turn over.
1f too thick, trim and replace.—C. M. Faber,
Rep. No. 28,168.

(Continued on page 85)
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TENT STOVE

Tt is difficult to
heat a tent with-
out running a
considerable risk
from fire. A
perfectly saf e
heater may be
devised in the
following man-
ner: Get a
bucket and place
this in an in-
verted  position
on the ground
where the stove
is desired. Mark
the outline of
* the pail with a
stick, then take
out the soil in
this circle. to a
depth of 2 feet.
Fill the hole
with glowing
s embers from the
camp fire and
cover the open-
ing with the
bucket and pack
soil closelv
around the edge to keep in all fumes.—S. Leonard
Bastin,

X
" Y B
) .l'..ﬂ'mj;' .

Experiments with Bynsen

In the drawinzy
at the right the
€ X p e rimental
d e m o n stra-
tion of the hot
flame of a Bun-

Some

interesting
periments may be con-
ducted with the aid of

PRINTING FRAME

—
FROSTED BULB

TOP REMOVED
e

CURRENT

Uneven distribution of light in amateur print-
ing frames results in unevenly toned pictures.
The printing frame shown above produces per-
fect pictures and may be operated ve-y speed-
ily., The light is contained in a clear glass
jar. A cloth attached to the jar and pro-
vided with a roller holds both the negative
and the paper in place. By rolling the cloth,
perfect alignment is possible-—H. H. Fisel,
Rep. No. 2483.

CALCIUM CARBIDE
AND WATER iN
TUBE

o LUMINOUS

DESSICATOR

A pyrex glass TOBACCO JAR COVER ~
beaker such as _
used for elecs g ML €
trolyte work BpAKER
can be drawn
down to form

the construc-‘g{?mp%’)%ét%ﬁ;
tion indicated it
in the h o tF’LATE fOR

SUPPORT
flame of a

gas-blast

burner.—F. R,

Moore. Rep.
No. 1993,

CAOUM U e —— 5 -
CHLORIDE

STAR DRILL

] substitute
for a star drill
can be made

}!k . AN flfrom a  dis-
: g ; '*=I carded auger
. N /,{iﬁled as indi-

(1 ’
—> b

[

i

I

FILE SPUR AND CUTTERS AS SHOW

]
i e | cur o srank | cated  in this
T r'_/é DISCARDED AUGER 'diagram. By
striking the bit
with a hammer it will turn as it cuts into a brick
wall and clear itself—W. T. Markowski.

Burners

S
Hfon .
i /;}4—-— FLAME SPARKLES
Jr ¢

R Powdered metal may be sprin-
kled into the air vent of a
Bunsen burner and the melted
metal will make its appearance
in the form of sparks appear-
ing in the flame. Iron filings

sen g‘t;::l.er s a candle or carbide as

. here illustrated. The
‘MATCH FAILS TO candle is first ignited,
IGNITE then extinguished and

can be used.

held near the air port
of the burner. The gas
causes the flame to be-
come luminous. The
experiment is then
duplicated with the ap- i
paratus shown in 3, the
tube being held near
the air port.

If we place a {
match on the Bun-
sen burner as in-
dicated, it will not
burn. If gradual-
ly raised, the cen-
ter will not ignite.

A-—(——— COLORED FLAME
b

-

POWDERED METAL
CANDLE EXTINGUISHED SHAKEN AS SHOWH
AND HELD AS SHOWN

iN2

©

BLOWPIPE WIRED TO SPRING
CLOTHESPIN AND CONMECTED TO
GAS SUPPLY CIVES
REDUCING FLAME FOR
BLOWPIPE ANALYSIS,
A reducing
flame for blow-
pipe analysis can
be made by
wiring the blow-
pipe to a spring

Powdered chemicals in-
troduced as shown in §
will cause the flame to
become colored. Cop-
per gauze placed over
the Bunsen burner will
produce a characteristic

green color. This is in- ‘ clothespin as
dicated in 6 at the i shown, The user
right blows through

the rubber hose
connecting with
the Dblowpipe.—
Author please
send address.

GREEN FLAME RESULTS

®
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WEdued by S. Gernsback:mx?r

AUTOMATIC LIGHT SWITCH

This handy ar-
rangement will
shut off the
light at any de-
sired time. The
alarm clock
acts on a
switch to au-
tomatically
open it at a
¢ given time. The
fe--ALARM key is turned
CLQCK once to the
left so that the
brass strips are
in contact with
each other
when the

“LAMP

switch is set.—Frank Schmulowitz.

FADED ROSE RESTORER
A faded rose is
held over sul-
phur fumes un-
til it becomes
white. It i
then dipped in-
to water and,
put in a closed i
box for three
or four hours.
Upon removal
it will be found
it has regained
jts natural col-
or.—Vernon

N suLeHuR
" FUMES

SULPHUR

Miller.
ALCOHOL LAMP

A

h

[N}

&7
C%E!:!OgF An easily made
= alcchol  lamp
-mmmmLAMP may be readily
WICK constructed by
cutting off the
top of an oil
OIL  can and insert-
Y "CAN jng a lamp
wick in it.—
Jacob Samach-

soft.

A hole is drill-
ed in the center
of the bolt and
a square bar is

inserted. In
this way the
bolt may be

easily removed
without injury
to the threads.
Or a left hand,

tap n:iay be ‘i --~SQUARE BAR
screwed into i ?
the hole— //-‘//f;‘
George Sama- /=

ras.

‘_;

TEMPORARY SOCKET

When there is
no socket han-
dy the device
shown here
may be used,
In the case of
necessity a light
may be had in
a few minutes.
Care should be
taken so that
the two bare
wires do not
touch each
other. The dia-
gram explains
all the details.

—Frank Schm ,xlow1tz

PREVENTING SPLITTING OF
HANDLES

LEATHER_WASHERS
~GLUED TOGETHER

A simple way
to keep handles
from splitting %
is shown in the &
diagram. A
piece of dowel
is glued
the end of the
handle project-
ing half an
inch or more.

| HARDWOOD
DOWELING

ers cut to fit §f
around the
doweling are j
glued into
place.— An-
thony Messina.

SMALL TELEPHONE
SOLDERED

EXCHANGE

A simple tele-
phone switch-
board having
many uses may
be constructed
very easily. A
machine screw
and a snap fas-
tener are used

for the jacks
and plugs. —
s Conrad De
b Koster Bliss.
SNAP oy
FASTENERS g

NOVEL SWING

An easily madeZZ
swing may util-;
ize two discard-"%

ed auto cas-
ings. The cas-
ings are sus-  f,_---—ROPE-""""77

pended by
strong Topes
about three feet
apart A
smooth  board
is then laid be-
tween them for
the seat of the
swing. — Glen

F. Stillwell.

STAMPING PRINTS

A simple meth-
od for stamp-
ing the name
of the photo-
~\ grapher on the
: prints. The
STAMpstamp is moist-
ened with wat-
NEGAT!VE er and pressed
upon the print
before develop-
The water
-PRINT holds back de-
veloping at that
place and the
letters show up
in white—
Richard Ban-

nerot.

DISTINGUISHING LIGHT

A mbulances,
hearses and
similar vehicles
may be easily
distinguished at
night. A spe-
cial spot light
supported at
proper height
over the top of
the car may be
readily seen af-
ter dark. —
Frederick E.

Dunn. 7 3
AMMETER “~SWITCH

CONNECTING WIRE

HYDROMETER RACK
HYDROMETER
8uULB 3

TUBE
CUT OUTH

= A rack to hold
hydrometers
may be made
= from a short
piece of inner
f tubing  nailed
i above the test-
8§ ing  bench. —
2 John H, Wack.

R T T

T
=
=
S
5
=
3
3

\ I
PIECE OF INNER TUBE

A NEwW MENDER

The hollow in
the handle is
filled with pow-
dered resin and
the iron stake
of the blade is

POWDERED
RESIN

STAKE 3
heated to red- OF BLADEN ./
ness and press- RED HOT-77,

ed into the han-
dle until it
takes its orig- .
inal  position. [ WX
This may be
used for either
ivory, bone or
wooden han-
dles. — Joseph

Wallace, Jr.  ““-HANDLE-""""
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CHEMICAL BRUSH
Iiditor, SCIENCE AND INVENTION:

Here is an idea that might interest
your readers. Over several millions of
acres of land in the western states there
is a brush, called Chemical Brush. grow-
ing. It .covers land which was once val-
uable grazing land. The larger limbs
and roots of this brush wood make ex-
cellent stove wood, but it does not pay
to grub and cut it for the market io
clear the land. The wood burns like
wood soaked in oil. If some onc could
find the chemical properties of this
brush and be able to get the products

Science and Invention for May, 1927

Butler wrote the greatest and most well-
known book on Astrology to this day.

This book is called Solar Biology and
in_an advertisement of it we find this:
_“So]nr Biology (Butler's book) has noth-
mg whatever to do with astrology. It
takes no account of the stars or constel-
lations, neither does it concern itself
with the jargon (used by astrologers) of
aspects, houses and so on.

Advertised by Dr. J. A. MacDonald
of Binghampton who wrote a book pur-
porting to deal with Astrology.

I write this to introduce, if possible,

on the market at a profir, such a person
could make a great fortune for himself
and also help thousand and thousands of
land owners. A great portion of the
people owning this Dbrush-covered Jand
are very poor, many of them poor liome-
steaders.

Tanning fluid, quinine. and many
other things might be extracted, if only
a person knew how to go ahout it. Also
there is another idea. If some one
could invent a machine that would pull
out his hrush, run the limbs through
trimming them- of all branches too small to cut for
stove wood, and then cut it into stove wood lengths
right in the open, a sort of a thresher. It would
prove of great value to the inventor. The only
way now of getting this brush off the land with
any return toward the expense is to gruh it by
hand. a slow, tedious, back-aching job, then cut
up the trimmed Jimbs inta stove wood with a
circular saw. A\ very good worker can get out
two tiers in four days and get it delivered for
the sum of $10.

This hrush grows in the semi-arid climates, and
the land, after the brush is off. is mostly good
for grazing, but it is not valuable enough to
clear hy hand, as the returns are so slow.

If a machine were to be had at a reasonable
cost, there would be an cunormous demand for
them, as people would buy them 1o clear their
land, whether there was a market for stove wood
in their vicinity or not. as they could use the
wood to burn in their own s‘oves, farm some
of the better parts of their land, and graze the
balance. In semi-arid countries a person needs
a great deal of land for both grazing and farm-
ing. as the returns per acre are not so great
as in climates with more rainfall; but for all
that, great fortunes are made in semi-arid climate
countries.

If any of your readers would he interested to
experiment with the Chemical Brush. I will be
pleased to send them any amount of Brush they
desire, free of cost. and only request that they
pay postage or transportation charges. I shall
be pleased at any time to give any information
that I can to any one about this Chemical Brush.
I have some 800 acres of it.

solicits

Jexnieg ToxNgE,

Soledad. Calif.

(llere is a chauce for the amateur chemist to

cvperiment and discover a way to nake use of

this brush for something clse besides fire wood.

1We should be glad to jorward Miss Tonge’s con-

plete address to any one who cares to have it.—
EDITOR.)

“INTO THE FOURTH
DIMENSION"

Lditor, SCIENCE AND INVENTION:

SCIENCE AND INVENTION has always been the
leading informer of the scientific layman and
amateur scientist, and just credit is therefore due.
But there is a certain feature which is, in the
writer's opinion, not up to the high standard
that should be maintained by “S. & I.”  That
feature is scientilic fiction. o

There is no reasonable objection to scientific
stories when they are of a nature to inspire
scientilic thought or clear up any scientific facts.
But much of the fiction in “S. & 1.7 falls far
short of this fact, any
person  with only a mild interest in science
would, upon reading the fifth and sixth install-
ments of “Into the Tourth Dimension.” say:
“\Well, if that's science, it's too much for me.”

Of course he will see the fantastic illustrations
and then he led into the story itself; that 1is,
if no oue diseovers him “in the act.”” In that
case, he would feel as if caught reading “Mother
Goose.”

Certainly he can derive no scientific informa-
tfion or logic -therefrom, unless we class ‘‘sex
appeal” as a worthy scientific subject.

Too much c¢an not be said in favor of the
efforts of “S. & I.”” in exposing spiritualism in
its true light. These cruel harpies who subsist
upon the sorrow and fear in the minds of their
superstitious victims should have their talons
clipped for all time. )

Astrology is ncarly as had, and certainly just
as illogical and unscientific as spiritualism. The
ouly fact the astrologer is sure of is that ‘‘there
is one born every minute.”

DISLIKES

worthy purpose. In

Do not, by any event, consider dropping the
experimental departments. They are of great
value to the newer experimenters.

Text and illustrations are now being com-
bined in good proportion, in the writer's
opinion.

All in all, SciENCE ANn INVENTION is a re-
markahle publication., and were it not for the
lurid twaddle printed under the name of science,
I would have no brick to hurl. Scientific fiction

comments
opinions en science subjects.
on this page.

SCIENCE AND INVENTION desires to hear from its readers. It

of general scientific interest, and will

can bhe made hoth instructive—

wlty not have it so?

interesting and

Artnnur L. Sauvoy,
Fox. Mich.
(Now <we shall undoubtedly hear from those of
our yeaders who enjoy ““Into the Fourth Dimen-
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STORIES j

IN OUR 4
4 MAY ISSUE: 4
THE MOON POOL, by
A. Merritt, ecasily ranks

4
3
b
b
4
3
P
b first for astounding situa-
t tions and extraordinary
} science. Herc the author
: I s invents an incredibly amaz-
ing science, which is ncither electricity nor
b light, nor anything you have cver thought
P of. And every chapter is chock-full of
P astounding adventure that will sustain
: your breathless interest throughout.

» THE TIME MACHINE. by H. G.
b} Wells. According to Einstein, time is a
b dimension, the same as any other physical
b dimension. It should be possible, there-
b fore, to go backward or forward in this
3 same as we do in the
b others. Long before Einstein pronounced
P his theory, H. G. Wells had written this
}  famous story, which tells how an inventor
}  perfects a most ingenious machine which
b projects him into the future, so he can
cee what the world will look like, not
hundreds, but thousands of years hence.
THE STAR OF DEAD LOVE, by Will
H. Gray. Hecre is an interplanetarian
story which has an entirely new view
point. It is one of the most charming
tales it has been our good fortune re-
cently to read. The scheme is so novel,
the science so good, that we do not wish
to give it away in advance. There is one
thing, however, that we do predict,
it is a story that will make a lasting im-
pression on your mind.

THE MAN WHO WAS, by Walter
Burch. It is bad enough to die. but
when you are legally pronounced dead and
the lawyers take charge of your affairs,
thinking you dead. things are apt to be
unpleasant when you return to actual life,
A number of curious twists may occur,
and the new author presents a most un-

dimension, the

a2l a & oaa e Blacavg o 42wl o o 8.

usual tangle that might happen if you
should discover sometime that you were
supposed to have been dead.

THE SINGING WEAPON, by Bent
Prout. Practically everything in nature
has its fundamental vibratory reaction.

When you play thc piano, you may sud-
denly hear a window panc or a porcelain
vase emit weird sounds. This is because
the objects respond to their fundamental
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sistent enough, objects may even be shat-
. 1 phe-
), nomenon as its bgsm, and our new author
E gives us an ingenious story of the possible
14

tered. The present story has this

far-reaching effects of vibrations,
proves most absorbing.

which

v s

sion.”  Perhaps their idea of science differs from
that of Mr. Sauvoy. or perhaps that tvpe of a
scientific fietion story appeals to some and nof to
others.  The author’s reputation as a <writer of
scientific fiction is teell known to the readers of
this  publication. We belicve that the present
story is the deepest and most involved, <which he
has ever written. —EDITOR.)

PAGE MR. TIMONY

Lditor, SCIENCE aND INVENTION:
On page 959, Fehruary issue, Clarence A,
Tinmony, Brooklyn, N. Y., states that Hiram E.

appreciate ¢
The arguments pro and con will be aired

This magazine also relishes criticisms, and will present

them in both palatable and unpalatable forms.
to say, this is the place to say it.
wqrds and address your letters to Editor.—The Readers Forum, c¢/o
Science and Invention Magazine, 230 Fifth Avenue, New York City.

So if you have anything
Please limit your letters to 500

a little accuracy into this valuable at-
tempt to de-bunk .Astrology.
The Bible says astrologers failed years
ago. Daniel, chapter 2.
Ezra R. AVERILL,
Editor, Kingdom of lleaven
Advocate, Grand Rapids, Mich.
(Perhaps Mr. Timothy <will siotwe have
a few words to say about Mr. Butler's
book on Astrology. We shall be glad to
hear from him.—EDITOR.)

LIKES THE OLD MAGAZINE BETTER

Lditor, SCIENCE AND INVENTION:
I have been reading your publications for over

12 vears. and right here I must say that vour
present paper cannot compare with the old Klec-
trical Experimenter. At present your “S. & I1.”

makes an excellent pictorial representation of the
latest in science. After reading the February issue
I thought that the title should be changed to “Pic
torial Science” or “Scientific Pietorial.” also
“Science in Artgravure.”” These suggestions are
gratuitous. At least you could occasionally run
articles with some intrinsic value, not ridiculous
as your “Into the 4th Dimension.” There may
he, and doubtless are, people who find enjoyment
in such preposterous literature, hut they are the
ones who while away precious hours reading such
light stuff as vour present “S. & 1.7

I do, however, approve your successful attempts
to discredit Astrology. and find enjoyment reading
Dunninger’s exposures of spiritual monstrosities.
Your recent remark ‘“How-to-Make-It is not. by
actual vote, extensive enough for our readers’ is
ambiguous. Young readers and handicraft workers
answered in greater ratio than the really scientific-
ally inclined.

Gernshack is a gifted editorialist and, it is to
be lamented (on my part) that he should be
connected with such a sheet. Eveatually vour
staffl will consist of photographers and carieaturists,
and then you can run your journal as a supple-
ment to the Hearst papers or some magazine with
a real scientific value. However, you must please
the majority,—cynics to the contrary notwithstand-
ing.

Inadvertently a roughly penciled manuscript was
mailed to vour office, entitled ‘“Perpetua! Motion™”
about six to eight weeks ago. The manuscript was
intended to be a reference, whilst I was addressinz
a group of voung fellows on the fallacious reason-
ing and mechanical ignorance behind all attempts
to construct such a contrivance. As the paper had
no editorial or market value you may destroy. pub-
Iish. or preserve same as you see fit. Doubtless
you have done either the first or the last.

GEORGE ARTHUR \WHITTAKER,
New Bedford, Mass.

(IViile there are a few readers of SCIENCE AND
IxvextioNn Magasine who prefer the old Electricaf

pevinmenter, we have found that by actual count
there ave ten times as wmany readers who like
ScIlENCE AND INVENTION Magazine better. The
cxperimental elecirical departments have not been
dropped from the present style of magazive, and
approximately 50 per cent of this magazine is now
text and the rest is pictures. There is an old
Chinese proterb that savs a picture is worth 10.000
vords. Many of us can learn things more quicklv
from a picture than by reading masses of verbiag
Occasinally evplanations are necessary, but we have
practically no requests for further erplanations of
any of the articles featured in SCIENCE AND INVEN-
TioN  Magazine. It therefore follows that our
readers understand the material—EDITOR.)

SCIENCE CLUB
Editor, SClENCE AND INVENTION:
In lecking over vour Readers’ Forum 1 ofter
notice letters from young men who want you to
form a club made up of young men between the
ages of 16 or 17 and 23 or 24, who are in-
terested in science. You state that you are un
able to do this because of the time it would
take. As vou may see by my letterhead, I am
president of the Gold Star Science Club, which
has members all over the United States. If vou
could give this lectter space in your Readers’
Forum where it would attract the attention of
the Amateur Scientists they could write to me
and in that way we could form the club. The
purpose of the club will he to promote interest
in science among the young men of today.
Sincerely yours,
Jases W

(A4 wverv good suggestion. Mr. Rogers’ addicss
will be sent on request—EDITOR.)

RogGERs.
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ON February 22nd, an army of radio and telephone
experts combined their efforts to enable chain broad-
casting to make a new rccord. On that date the Na-
tional Broadcasting Company linked together 38 stations
extending from the Atlantic to the Pacific. for the simul-
taneous transiission of an address by President Coolidge
at Washington, D. C,, involving the use of special cir-
cuits covering 10,000 miles, and making necessary the
services of 400 telephone and radio technicians. For the

HE microphone installed in the House

of Representatives at Washington was
connected by special circuits with the Bell
Svstem Long Distance Headquarters Build-
ing, at 24 Walker Strect, New York City.
and from this point other special circuits
carried the ceremonies to the other 38 sta-

tions. The ordinary long distance circuit
may carry at the same time four or five
telephone messages. besides numerous tele-
graph messages. However, a special circuit
between broadcasting stations can carry only

first time, the 7 stations of the National Broadcasting
Company's new Pacific Coast n
the East, forming a huge nation-wide chain
by Portland,
Seattle, Wash.

Me.: Atlanta, Ga.; Los Angeles, Cal,

IT is impossible to estimate the size of the audi-
ence which heard the speeches, but a glance at
the map will reveal that the stations in the chain
were concentrated in the areas of densest popula-
tion throughout the country. Outside of these
areas, it is common for radio listeners to obtain
good reception from stations up to 500 miles dis-
tant, which should insure that every receiver
which was tuned to the nearest station in the spe-
cial chain was able to reproduce the broadcast.
The ceremonies were undoubtedly heard throughout
the world due to the location of short wave trans-
mitters at WGY. Schenectady; KDKA, Pitts-
burgh, and KFKX, Hastings, Neb. Hooking
up the special circuits, testing them and making
sure that they were kept free from noise and in
constant connection with each other occupied the
attention of the army of telephone and radio
enginecrs.

the broadcast. and must be equipped with
special repeaters or vacuum tube amplifiers.

The detailed routing of the ceremonies
from 24 Walker Street to the other stations
in the chain started with 6 special circuits.
which left New York in different directions.
New England stations were supplied through
two circuits. The third main circuit from
New York supplied WGY in Schenectady,
and the fourth fed WGR at Buffalo. passing
through Scranton, Pa.. and [lmira, N. Y.

Still another circuit paralleled the incom-

etwork were linked with
bounded
and
The distribution of the 38 stations was
such that practically every radio listener in the United
States was able to hear the President’s words.
simultaneous transmission by t
12:30 P. M., Eastern Standard Time.

The first
he 38 stations began at

ing line from Washington, passing through
Philadelphia. The sixth circuit from New
York traveled West to Brushton, Pa., where
a tap emanated to KDKA and WCAE in
Pittshurgh, and passed on to Beaver Dam,
Ohio. Various connecting circuits linked up
with these 6 special circuits, which came
from New York, and thereby supplied the
rest of the stations in the nation-wide broad-
casting chain. All stations in the chain
were kept in constant communication with
cach other by telegraph.
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Building a Radio Console

The neat appearing radio console completed and with the set
The novel disposition of the set and loud speaker

installed.
should be observed.

HOME built radio cabinet that will

be a credit to any radio set is il-

lustrated herewith. The dimensions

as given will accommodate the new
single-dial control Atwater Kent receiving
set and the Atwater Kent loud speaker of
either size. However, by a few changes in
dimensions, the console cabinet may be
altered to fit practically any type of home
built radio, any styvle of speaker and almost
any of the factory built sets, not already
installed in cabinets. The space bencath
the loud speaker provides for all batteries
and the charger, while the small drawer

under the set will furnish ample space for
logging charts, instruction book, small parts,
tools, etc,

By H. L. WEATHERBY

The cabinet as illus-
trated is finished in two
tones of blue-gray lac-
quer, a lighter shade
being used on the panels,
on the drawer {ront and
around the grille.  The
finished cabinet adds a
touch of color that con-
tributes greatly to the
appearance of the room
in which it is used.
Other  suggestions  for
finishing are lacquered
Chinese red on jade
green with appropriate
Chinese or Japanese art
decorations, which are
very casily applied to the
painted  surtface. The
cabinet, if made of suit-
able wood and carefully
sanded, may of course be
finished in mahogany or
walnut  and  varnished,
or several coats of a good
quality varnish stain,
which provides stain and
varnish with one opera-
tion, may be used with profes-
sional results.  Now for the
construction Purchase material
sufticient to cut the desired num-
) ber of pieces as indicated in the
material list, noting that most of the job is
done with plywood which provides strength
with lightness.

The first step is to design the grille for
1]1; front. The best method for securing a
uniform pattern is to draw one-half of the
pattern on a piece of white paper using a
soft pencil. Now to get the opposite half,
completing the pattern, fold the paper along
the center line, with the drawing on the in-
side, and with the thumb nail or anv other
smooth, hard surface rub over the lines,
thereby giving an impression to the other
half of the paper. Transfer this to the
piece of 14" plywood, which has previously
been squared to dimensions for the front.
The next thing to do is to saw around the

]

parts.

Y VvV v v vV

The front and side views
of the console, showing
the constructional details.
Plans for the loud-speaker

<o

iR compartment, battery

s R space, shelf and the radio

- s et compartment are
\{i given. The set com-
_:_1 ‘\ partment, of course,
~; F\osraror should be made to coin-

cide with the size of the
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p —24€ set used.

ke d
Another view of the fin-
| icshed radio console. The
cabinet as illustrated was
finished in two tones of
blue-gray lacquer. The
finished cabinet adds a
touch of color that con-
tributes greatly to the
appearance of the room
in which it is placed.
The cabinet, if made of
suitable wood., may, of
course, be finished in
mahogany or walnut.
Chinese red or jade green
with appropriate Chinese
or Japanese art designs,
which are very easily

applied to the painted
gf‘ ‘.@ surface, make a novel
finish. It is suggested
. that the console be fin-

ALL MATERIAL Z PLYWOOD, EXCEPT AS NOTED.

/45'_.. ished in a tone which
harmonizes or is in ac-
cord with the room.

Director of Manual Arts, City Schools, Montgomery, Ala.

The rear view of the console, showing the placement of the
The set itself is housed in the upper right-hand corner
of the cabinet.

The loud speaker cnd batteries are placed on
the left-hand side.

design using a coping saw with a deep frame,
or a jig or scroll saw if such is available.
Small holes must be bored on the inside of
each section to he sawed out, for the inser-
tion of the saw blade. This operation will
prove to be the most arduous task connected
with the construction of the cabinet. Care
must be taken to saw the curves smoothly
and in finishing with file and sandpaper.

After smoothing the cuts that form the
arille, square to size the two sides of the
loud speaker portion of the cabinet, and the
shelves that support the batteries and
speaker. Assemble these pieces with the
front, nailing the corners, and reinforcing
all inside corners with blocks as indicated
in the drawings. Do not fasten the loud
speaker shelf in place, since it should be
removable to give easy access to the bat-

teries. These blocks mav he made from
any 34" square scrap pieces or 34” quarter
round moulding. They should not be

nailed or clamped into place but should be
rubbed into position, using a good grade of
hot cahinet glue. Too much importance
cannot be laid to this feature of the work
since the strength of the cabinet depends
almost solely on these reinforcing blocks.
Allow twenty-four hours for the glue to
set before doing further work on this sec-
tion.
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The general constructional details, showing the side and rear views of the

Note that most of the work is done with plywood, which pro-

.Althcugh the sizes herewith given were

made to accommodate an Atwater Kent receiving set and loud speaker,
there is no reason why they have to be strictly adhered to.

console.
vides strength with lightness.

Now shape to size the opposite end, the
intervening shelves, the piece that fits un-
der the top shelf and the top of the cabinet.
Nail these into position linking up the two
parts of the case. Glue corner blocks in all
unexposed corners.

Construct the mitred frame for the front
of the radio receiver, fitted of course to the

does not have to stop his
ing the opposite end and

particular type receiver to be used, the one
illustrated being for the Atwater Kent set.
Nail and glue the mitred corners and fas-
ten the frame into place in the cabinet.
Fasten cleats in position and place bottom
board on which set rests. Next build and
fit the drawer, grooving and rabbeting the
sides with a grooving plane if a machine

While the glue on the first section of the cabinet is drying the builder

He may continue by mak-
It is important that a

work on the console.
the intervening shelves.

good grade of glue be used and that all pieces are nailed or clamped into
place while the glue is setting.

saw is not available. Now fit the back,
keeping in mind that the battery space and
loud-speaker space should be left open and
the shelf holding the loud speaker should be
easily raised to give ready access to the
battery compartment. However, a strip
should run all the way across the back to
provide strength.

Double Cone Knock-Down Loud Speaker

The front view of the assembled loud speaker,
which presents a neat and attractive appear-
ance,

The parts for the knock-down cone speaker
showing the parchment disks, tape, unit and
accessories:

HE loud speaker illustrated on this

page shows a new knock down loud
speaker. The small cost, the relative ease
of assembly and the results obtained should
appeal to many radio fans. The simplicity
of construction makes it possible for one to
assemble this speaker in a short time. The
unit is of rugged construction and is of the
adjustable type. A strip of tape holds the
edge of the parchment cones together and
permits them to move ireely in any direc-
tion. The unit itself is held in position by
means of the wooden ring which may be
seen in the photograph at the right. A

(Continued on page 75)

Photo  Courtesy
Fenco Cone Co.

A rear view of the completed loud speaker

showing the arrangement of the unit. The

handle and stand make it adaptable for con-
venient home use.
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Dressing Up Experimental Work

All Audio Amplifiers Are Essentially the Same:
Every Time You Try a New Circuit?

VERY real radio experimenter likes

to try out new circuits as they ap-

pear in the various current period-

—* icals, and in doing so he is often
faced with the necessity of pulling apart a

A front view of the eliminator-amplifier shows it to be a very neat assembly
of apparatus, the greater part of which is protected from dust by the
into which it is built.

cabinet

previously constructed set so as to obtain
sufficient apparatus for trying out the new
circuit. This is all very well and good up to
a certain point. The writer has gone through
all this sort of thing, and has constructed
and taken apart many different types of re-
ceiving sets. In doing this the thought often
occurred that it seemed to he rather a waste
of time to dismantle a complete audio fre-
quency amplifier every time that a new set
was built, but as everyone required a some-
what different layout, this was a necessity.
In an endeavor to get away from this
troublesome feature of experimenting and at
the same time ‘“‘dress up” the result, and
graduate from the haywire and breadboard
affair of vesterday, the system was evolved
which is described and illustrated in the
various photographs and diagram re-pro-
duced here.

The start toward the dressing up, was the
purchase of a radio console table such as are
available in any size and style in all of the
larger radio stores. The particular console
that the writer selected had a so-called bat-
tery compartment under the table top which
measured approximately 24 inches long by
1214 inches deep by 14 inches high. This, it
was reasoned, would allow ample room for
the placement of storage battery, a “B”
battery climinator, and a power amplifier.

The next step was the design and con-
struction of the above mentioned eliminator
and amplifier, which it was decided, could
best be incorporated in a single unit.  After
much designing and re-designing the form
illustrated was decided upon as being the
most compact and at the same time, casily
workable unit. By a process of elimination
~nd cutting down of unnecessary leads and
binding posts, it was found possible to use
only four leads from this unit to the receiver
proper. These together with the two leads
for the antenna and ground, constitute the
only six wires which will have to be led up
through the top of the table to the receiver.

A word about this receiver will not be
amiss here. It can be of any desired type
incorporating radio frequency amplification
and a detector either of the regenerative or
straight type. Thus, it will be found pos-
sible to quickly assemble and test any tyvpe
of receiver which mzy be found described

By A. P. PECK

in any publication. You neced only build the
radio frequency and detector unit and place
it on the top of the table, hook the six leads
to it, and you are ready to test it. You will
know that at all times you have a nearly
periect amplifier, ca-
pable of delivering
ample volume, and a
“B”  climinator and
“A” supply which will
furnish ample current,
not only for the power
amplifier, but also for
any receiver which
you may bhe testing
out on the table top.
In this way you can
build yoursell one
completely finished re-
ceiver, house it in a
nice cabinet and keep
it on the table top at
all  times  for all-
around reception. The
test table, since it is
now dressed up, can
be kept in the living
room or other loca-
tion available to the
entire family, and can
be used in the same way as
any regular receiving  set.
Then, when a new circuit
comes out, vou can retire to
your work shop and construct
all of it but the audio ampli-
fier. After this work is done,
it 1s only a matter of seconds
to remove the standard re-
ceiver from its table, hook in
the newly completed one, and
try it out. By following this
procedure you will encroach
upon the use of the standard
receiving set for a minimum
period of time, and will also
be saving yourself many hours
of constructional work.

The eliminator that it was
decided to use in connection
with this glorified experimen-
tal lay out, was one employing
a Raytheon (or other equiva-
lent tube) full-wave rectifier
tube and a standard filter cir-
cuit.  The transformer for supplying the
rectifier tube supplies in the neighborhood
of 300 volis on cither side of the center
tap.  This high voltage transformer used
with a type BH tube was seclected so as to
be sure that at all times, plenty of power
would be on tap for the operation of all

is as near to a self-starting
All
that is required to start it going is to throw
the small toggle switch inserted into one cor-

This apparatus
mechanism as you can possibly imagine.

ner of the cabinet. This switch operates the
battery relay, controlling the line voltage and
the filaments of the tube.

Why Build a New One

the vacuum tubes in the receciver, the two
standard and the one power tube in the am-
plifier, and for supplying a proper “C” bias
to the three tubes last mentioned. Of course,
any standard eliminator could be used here,
but it would have to be changed somewhat
in order to provide connection for the "C™
biasing resistances.

Reference to the circuit diagram will show
that there are five available resistances for
controlling the out-put of the eliminator.
These are indicated by R7, R8, R9, R10 and
R11. The values of these are as follows:
R7 is a variable resistance (10,000 to 100,000
ohms). It controls the voltage supply to
the RIF tube. R8 is a variable resistance
with a value of from 25,000 to 250,000 ohms.
It controls the plate potential delivered to
the detector. R9 is a fixed resistance umit
of 10,000 ohms resistance. RI10 is the “C”
biasing resistance for the first two audio
frequency tubes, and is valued from 100 to
1,000 ohms. RI11 is connected in the circuit
for the purpose of biasing the grid of the
UX 171 power amplifier, and its value is
irom 1,000 to 10,000 ohms.

In regard to the rest of the apparatus

used in the eliminator proper, T1 is the
high-voltage transformer which is also
cyuipped with a 5.5 volt secondary for

Locking down from the top of the lower level, the choke coils
and transformers of the eliminator are seen.
shown, with the meter and voltage control resistances.

The relay is also

the filament of the UX 171. C4 and
C5 are the usual .1-mf. buffer condensers.
BH is the Raytheon (or other make of
cquivalent tube) {ull-wave rectifier tube.
C6 and C7 arc 4-mf. fixed condensers, while
C8 is a 6-mf. These three are incorporated
in several condenser blocks now available.
CHI1 and CH2 arce the choke coils of the
filter circuit, and in the unit employed, are
housed in a single casing. C9, C10 and C11
are 1-mf. fixed condensers.

When designing the combined eliminator
and power amplifier, it was decided to make
it a “double decker” affair. The lower sub-
panel supports the “B” eliminator proper,
the various voltage controls and the uscful
milliammeter, range of 0 to 100, are placed
on the front panel, and the power amplifier
is mounted on the upper sub-panel. The lat-
ter is supported by four brass angle strips
7 inches long. These are equipped with
angles so that they may be screwed down
to the lower base hoard and securely holted
to the upper base board, thereby forming a
rigid frame. Two of the brass uprights
also support the front panel which is of a
standard size measuring 7x14 inches. DBoth

heating
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baseboards are of the same size, measuring
10x14 inches and were cut from Js-inch
thick stock.

Mounted on the lower base with the elim-
inator, is the automatic control relay labelled
Si. By means of this, the climinator is
disconnected from the 110-volt A.C. circuit
when the filament circuit is opened. This
latter is accomplished by means of a small
push-pull or toggle type switch, mountecd
on the side of the console cabinet at a place
convenient to the operator’'s hand. Placing
the switch here and connecting it in series
with one side of the storage battery lead to
the post on the power amplifier unit, elim-
inates the necessity of building a filament
switch into any recciver which may be used
with this unit. This placement of the switch
also simplifics the wiring.

On one of the short ends of the unit and
supported by two of the brass uprights is
a binding post strip. This was made wider
than usual so as to accommodate the small
electric light base socket indicated by S in
the diagram and shown in the photogriphs.
This little unit is very handy in “B” clim-
inator construction, as it does away with
unsightly wires which would otherwise be
connected to the climinator at all times.
With a socket of this type, a twisted pair
can be run in through the back of the cab-
inet and equipped with a plug. Then when
occasion arises to remove the eliminator
from the cabinet, it is only mnecessary to
pull out the plug and the A.C. circuit will
be disconnected. Six binding posts are
mounted on the strip, two of them for con-
nection to the speaker, the cord of which is
to be run in through the back of the cab-
met. The others are for leads which are
to counect to the receiver on the table
top. Flexible wires are connected to the
posts and led up through tiny holes drilled
i the table top close to the back.
Spade-tvpe lugs soldered to cach
end of these four wires will facil-
itate connections.

It is advisable to build a com-
bined eliminator and amplifier of
this tvpe in sections, and to mount
the instruments in place as the
wiring proceeds. In this way the
entire eliminator is wired first be-
fore the upper baseboard is bolted
in position, and sufficient length of
wire is left at the various neces-
sary points to enable connection to
the instruments mounted on the
upper level. After all the wiring
of the eliminator is completed, the
upper base is bolted in position,
and the long wires run to the vari-
ous parts of the amplifier where
they are to be connected.

In deciding upon the type of am-
plifier to be used, the writer picked
upon one which much experimental
work has shown to be about ideal. A good
audio frequency transformer, T, in the dia-
gram, is provided for the input of the de-
tector circuit to the first audio tube. The
primary is shunted by a .001 or a .002-mf.
fixed condenser,” C. The transformer that
the writer sclected was of a husky well-

known make which gives excellent and uni-
form amplification. The other two stages
of amplification arc coupled together by
means of standard resistance coupling de-
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fore been general practice. It is quite nec-
essary that the D.C. component of the plate
circuit current be kept out of the speaker
winding as otherwise not only will the qual-

vices. Filaments of all of the three tubes ity be poor, but there will be danger of
T 1Ci Ca C3|J
SPEAKER l i —
C== R, R Ra Rs CH.
A\ O]
+A | R [ Ry Rs
gLEI{.TE [ ; E ? 2 4 \
L4
+B 8F ¢ [ ' L ([ [ (
bg’\ T L LU gu
CH| CHZ l L t
i C G 8 ,
| 10,000 | OHMS
&IMA

\
100 T0 1000 OHMS

1000 TO 10,000 OHMS

The diagram shown above thoroughly covers the details of the apparatus as connected in the

eliminator-amplifier,

It will be seen that the circuit is quite standard, but that a few refine-

ments are included to improve the unit's efficiency.

are controlled by means of amperites of
the correct size. The first two tubes 1in

the writer's unit are of the UX 201A type
while the third is a power tube of the UX
171 type.

The constants for the resistance-coupled

The eliminator is placed on the lower level of the decked mounting, with
the amplifier placed immediately above so that short leads may be installed.

The whole assembly requires very little space.

amplifier are as follows: R1 and R4 have
a resistance of .1 megohm. R2 is a .5
megohm resistor while R5 has a resistance
of 25 megehms. Cl and C2 are to be high-
voltage tvpe fixed condensers, each with a
capacity of 1-mf.

The use of power amplification and high
voltage on the plate of the last
tube makes it almost impossible
to secure good quality if the
speaker is connected directly in
the plate circuit, as has hercto-

T T AT T T e i

Another view of the elim-
inator with the amplifier
deck removed, showing
that the parts of the
eliminator are easily ac-

cessible, even when the
upper shelf is in place.

a g

burning out the speaker. Therciore, a tone
filter consisting of a choke coil and a high-
voltage condenser, indicated by Ch and C3,
respectively, in the diagram, must be em-
ploved. In the unit illustrated, these two
instruments are combined in a single hous-
ing. In case an experimenter de-
sires to build his own tone filter,
the fixed condenser C3 should have
a capacity of in the neighborhood
of 2-mf., and must be of a high-
voltage test type. This is because
it is shunted directly across the
entire output of the “B” elimina-
tor. It must therefore be able to
stand at least 300 volts in order
to insure a fair safety factor. The
choke coil may have a value of 30
henries. Some experimenters make
use of the secondary of a Ford
spark coil in this location, leaving
the primary and core in place. .

In the writer’s opinion the above
described eliminator and amplifier
makes an ideal instrument for the
serious experimenter who does not
have a very great amount of time
available for constructional work,
and who must also conserve in a
financial way.

THE TOOLS REQUIRED

Pliers, several kinds.

Screw drivers, several sizes.

Hammer, hacksaw and blades.

Hand drill.

Tiwist drills, several sizes.

Scriber.

Center-punch.

Soldering iron, electric or other type.

Wire solder, self-fluxing or plain solder
and non-corrosive flux.

Rule, steel or wood.

Center finder for dials.

One 3- or 4-cornered reamer and handle
for expanding panel holes for shafts, jacks,
etc.

Small tool and awl handle very useful.

Volt and ammeters for testing set, bat-
teries, etc.

One countersink.

(Names of manufacturers of parts supplied
on request.)



38 Science and Invention for May, 1927

R e e B e = o

Artistic Loud Speakers
and j
!

e e e

How to Make Them
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One of the most convenient methods for con-
cealing the cone speaker is to place it beneath

the top of a small table. In this manner the CONCEALED et
speaker may be readily moved from place to TWISTED \V[RES' . CONE A new type of %
place. The table itself may support the radio wall speaker,

set or some object of decoration, thus serving
a dual purpose in the household.

SPEAKER the talking
shield. One will
have to go far
in order to find
a speaker which
can compare
with this one in
artistic and dec-
orative effect.

SPECIAL UNIT ———
CLAMPED TO PIANO

A clever arrangement doing away with a cone

entirely. The unit is attached directly to the

piano sounding board, giving faithful repros
duction, especially on the bass notes.

Ship models have become a popular form of

A bird cage speaker for those who desire the decoration within the past year or two. Those
unusual. The cone and unit are situated in who are fortunate enough to possess one of
the upper part of the cage. Plush or chenille these models may use it to advantage as a
cord holds the cone in place. The two leads mode for concealing a small horn loud speaker.

to the set are twisted together and concealed

by winding the ends of the cord about them.

A wooden bird placed inside of the mock cage

further adds to the realistic effect of the
speaker.

i
% nulnﬂl

UNIT IN BOOK
i TYPE SPEAKER

A horn and a unit may be cleverly concealed
within a vase. It is well to support the unit
upon a picce of sponge rubber.

Again the piano is brought into play as an
accessory to the radio set. In this case the
t | unit is not clamped directly to the piano, but
] ek LI is attached to the cone, which in turn is
4 o ." fastened to the piano.

7 , .

e e )

/i
The *‘talking book” may be easily carried from
place to place and also provides a unique
mounting for the loud speaker. This particu-

lar type can be used to advantage in schools,
churches, and similar institutes. The unit

is placed inside the book itself. The leaves PARCHMENT CONE UNIT

of the book are made from parchment or A loud speaking ceiling-light is an effort to
The table lamp used as a cone speaker. A vellum paper and are connected to the unit in get away from the commonplace. The globe
unit is cleverly fastened above the bulbs so the middle of the book. The leads from the itself is made of parchment. The unit is con-
that it can make contact with the shade, speaker may be led directly from the back of cealed within the globe. The two leads may be

which is used as the cone. the book or may be concealed. brought out through the top.
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RADIO ORACLE

In this department we publish questions and answers which we feel
to this department cannot be answered free.

AMATEUR LICENSES

(337) James F. Marey, Alilwaukee, Wis.,
asks:

Q. 1. Will you please publish the require-
ments which must be miet to obtain au amateur
transmitting license?

A. 1. We quote from the Radio Communica-

tion Laws of the United States bulletin, furaished
to us by the Departnent of Commerce:
“Amateurs before applying for licenses should
read and understand the essential parts of the
International Radio Telegraphioc Convention in
force and sections 3, 4. and 7 of the Act of
August 13. 1912 The Department recognizes
that radio communication offers a wholesome form
of instructive recreation for amateurs. At the
same time its use for this purpose must observe
strictly the rights of others to the uninterrupted
use of apparatus for important public aud com-

mercial purposes. The Department will  not
knowingly issue a license to an amateur whn
does not recognize and will not obey this
principle. . . .

““Amateur First Grade.—The applicant must

have a sufticient knowledge of the adjustment and
operation of the apparatus which he wishes to
operate and of the regulations of the International
Convention and Acts of Congress insofar as thev

relate to interference with other radio communi-
cation and embody certain duties on all grades
of operators. The applicant must be able to

transmit and receive in Continental Morse at a

speed to enable him to recognize distress calls
or the official ‘kecp-out signals.’ A speed oi
at least ten words per minute (five letters to

the word) must be attained.

“Amateur Second Grade.-—The requirements for
the second grade will be the same as for the
first grade. The second grade license will Le
isstied only where an applicant canuot be pere
sonally examined or until he can be examined.
An examining officer or radio inspector is author-
ized at his discretion to waive an actual examina-
tion of an applicant for an amateur license, if
the amateur for adequate reasons canunot present
himself for examination, but in writing can
satisfy the examining officer or radio inspector
that he is gualified to hold a liceuse and that
he will conformi to his obligations.”

ANTENNA “SUPER™ OPERATION
(538) J. C. Stevens, Elgin, Illinois, writes:
Q. 1. I wish to use an auntenna in connection

with my Radiola Super. which is of a model about
2v; years old. Have tried several antenna con-
nections, but_they not selective. How may
this he done?

A. 1. While you could build an antenna tuner
with antenna circuit separate from the secondary,
and (uned by means of a variable condenser and
Ioading coil,” a stage of tuned R.F. amplincation
would be a better means of providing selectivity,
added sensitivity. and freedom from radiation of
energy into the antenna, to the great joy of your
neighbors.  In figure is shown a suggested cir-

are

cuit for an antenna tuner. R.F. amplifier, anil
coupling transformer, requiring only one control
and no critical adjustments. The outpul trans-
former, which in this case is a Silver Marshall

Type 110-A, is designed so that the secondary is
tuned with a .00035 mfd, variable coudenser, 1o
cover the broadcast band. As the condenser
shunted across the loop in your set is about .0008
mfd.. it would probably “tune the 110-A coil
through a range of from 250 to 800 meters and
i,‘ou would be unable to tune in the lower wave:
ength stations. Ilence only one whole section of
the stator winding should be used, with 6 addi-
tional turns from the other stator winding, the
remaining turns being removed. It is hest to un-
solder the wire leading to terminal 3 of the traus-

A charge of 50c.

remove turns from the coil until
only 6 are left, soldering the end of the 6 turn
coil to terminal 3. Connect the terminals 3 and
6 of the coil to the binding posts in the set which
are marked for ‘‘external loop” connection, and
the loop condenser will thus be shunted across the

former, and

are of interest to the novice and amateur.
is made for all questions where a personal answer is desired.

Letters addressed

to the aerial terminal of the set. The aerial must
be counected to the junction of the choke and con-
denser. The remaining end of the choke is con-
nected to the ground terminal of the set, and the
ground wire should be left connected to the ter-
minal.

SOCKET FOR VT-2

LFILTER-._
¢ CHOKE

VARIABLE RESISTANCE
0 TO 25,000 lOHMS

7 —0

¥+ HIGH
VOLTAGE
—0
L +30V.
10 V.
AC.
VARIABLE +22T0
| RESISTANCE 45 V.
l 0 TO0 100,000 w
: - 49_
FIXED RESISTANCE, I0000 OHMS
541. The above diagram shows a good method for utilizing the VT-2 tube as a rectifier. As

the tube is capable of operating at a plate voltage of 400 volts,

it will deliver sufficient voltage

when used as a rectifier.

il. The #lament and plate voltages for the
1.F. tube may be obtained from the same set of
A and B batteries supplyving the main set.

REDUCING MACHINE INTERFERENCE
839) J. G. Bendigo, Salem, Mass., writes :

1. I have an electrical lighting plant in my
neighhorhood Is there anything I can do to re-
duce interference from this source?

A. 1. See the circuit printed in these columns.
This shows the circuit of an interference elimina-
tor. ‘I'he apparatus required will be one coil con-

7
.0002 MF.

FIXED
CONDENSER

AERIAL--T

---- RADIO
FREQUENCY
CHOKE COiL

TO GROUND TO AERIAL
TERMINAL TERMINAL
ON SET ON SET

Interference Eliminator

sisting of 100 turns of No. 26 DCC wire wound
on a three-inch cardboard former. This is the
radio frequency choke. Next one fixed condenser
of about 0.G002-mfd. capacity is required, but the
exact capacity must be found by experiment. The
choke and condenser are joined together as shown.
The other terminal of the condenser is connected

Hook-up

SMALL R.F. CHOKE
3 R 1HO-A o
; |
ANT. { L
TO LOOP
4 TERMINALS
5 OF SUPER-
HETERODYNE
GND. ¢
110-A ° [ .00035 M. VAR, 6
ND
CONDENSE! < —— LARGE
lSO OHMS R.F. CHOKE
O
A- A+ B+ 45V,
538. The method of coupling the antenna and ground to a Radiola super-heterodyne receiver is

clearly shown above.

This system will give excellent results and selective tuning.

VT-2 AS A RECTIFIER

(340) Harvey Seton, Sacramento, California,
writes:

. 1.1 lhave several VT-2 Western Electric
tubes which I believe could be used in a “B
e'tminator. Can you suggest an appro‘priate cir-
cuit in which one of these tubes could be used to
supply plate voltage for a six-tube set?

Al good circuit for the VT-2 tube i3

shown in Fig. 1. As the tube is capable of oper-
ating at a plate voltage of 350 to 450 volts, you
can supply suflicient voltage, using it as a rec-
titier, to operate a type 310 power tube, as well
as a number of tubes of lower voltage require:
ments. One of the power transformers designed
for use with cither the CX-316-B rectifier tubes,
or the heavy duty Raytheon rvectifier can be used,
provided that the transformer has a filament wind-
ing of at least 6 volts. If no filament winding
is furnished with the transformer, a small bell-
ringing transformer having a 6-volt secondary can
be used, with the primary connected in paratlel
with the plate transformer primary. The filter
circuit is the same as for any of the ““B"” elim-
inator circuits now in use, and the voltage reduc-
ing resistances are connected in the customary
manner, as is shown in the diagram. The grid
and plate of the tube are connected together, at
the socket terminals.

OPERATING A SUPER-HET

(5.41) Arthur Manson, Kalamazoo, Mich.,

writes:

Q. 1. I would like your advice as to the
best method of operation for my eight-tube super-
heterodyne.

A.* 1. A superheterodyne is a very flexible
type of receiving set and one which if properly
operated will afford great satisfaction. It re-
yuires a certain technique of operation which is
peculiar to itself alone, hut it is not at all
difficult to master the principles and to put them
into effect. There are usually three active con-

trols on the superheterodyne: The antenuna or
loop condenser, the oscillator condenser, and the
potentiometer. The hest method to proceed for
tuning-in local stations is to adjust the potenti-

ometer to a point considerably below the oscilla-
tion point and to run over the wavelength range
with both condensers until foreign signals are
picked up, when the process may be concluded
by tuning the condensers niore carefully to the
point of maximuin audibility. This process will
hold for local reception under ordinary condi-
tions, and if the tubes are kept from oscillating,
there will be no interference with the reception
of neighboring listeners. \When the set is ad-
justed in this fashion. carrier waves will not he
heard. hence there will be no squeals floating
around uninvited. For “DX" work. it is quite
necessary to bring the set to the point of maxi-
mum  sensitivity, which is attained when the
tubes are adjusted to a point just below oscilla-
tion. The best way to tune in a “DX’ station
is to advance the potentiometer until the carrier-
wave whistle may De heard on rotating the oscil-
Jlator and loop dials. While the potentiometer is
still adjusted so as to cause the tubes to oscil-
late. the set may be sharply tuned to a point
between the two peaks of the carrier-wave whistle,
and then the potentiometer should be retarded to
stop the oscillation. The next step is to retune
the set by means of verniers or other fine ad-
justments, to bring the signal in as loud as
possible, with the potentiometer retarded to
climinate distortion.
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ONLY THE FIRE

“Say the jokes in that last issuc were ter-
rible.”

“I don’t know. I threw a lot of rejected
ones in the stove and the fire just roared.”
—lilsie Koester.

DEFINITION OF A SPEEDER

TFirsT: “His cars remind me of a pair of
front fenders.”

Secoxp: “They are big, aren't they?”

[First:  “And they are on opposite sides
ol a vacuum tank.”—//orace Poller.

Pror.: “What
is density?”

StupenT: “Er
—it’s  something
like  thickness?”

Pror: “Yes,
when applied to
students.—George
Licsak, Jr.

A GREAT SUCCESS
Rapro Fax: “What

Frrst are
doimng?”

Seconp Rapro Fax: “Seanding a post card
to the weather man to tell him that the

static 1s coming in fine.”—Paul S. Powers.

you

EVERY LITTLE DROP HELPS

Bir: “My new airplane reminds me of
coffee.”

Jack: “How is that?”

L “It’s good to the last drop.”—A.

Hirschfeld.

WILLIE
HIDE THE
ERASERS
Marton: “You

are a very artis-
tic dancer.”
MapeL: “Yes,
I got that way
by chewing art
gum.” — Leslie
Carpenter.

SOLID?

ProFESSOR (attempting to be witty in ‘ge-
ometry class) : “And can any of you gentle-
men tell me where has my polygon?”’

Bricar Stupext (also  “attempting”) :
“Up a geome-tree, sir.”—Chas. C. Zimmer-
man, Reporter No. 21608.

THE REASON
Wild flowers get that way from trying to
learn their botanical names.—Chas. C. Zim-
wmerman, Reporter No. 21608.

Scientific Hymor
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First Prize $3.00

PROBABLY CAUGHT COLD
He~xryv:
“Your engine
is  coughing
badly again.”
I oropp :
“Sho uldn’%
had its muf-
fler  off last
night. — John
W. Somrock.
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IS IT SO?

TracHer: “What is a conductor of elec-
tricity ?”’

Litree Toxt:  “A conductor of elec-
tricity is the man who changes the trolley
pole when it finishes its run and starts back
over it.”—Leroy Vincint.
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Lo receive daily from one to

wo hundred contributions to

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

All jokes published here are paid
for at the rate of one dollar cach, be-
sides the first prize of three dollars
for the best joke submitted ecach
month.  In the event that two people
send i the same joke so as to tic for
the prize, then the swm of three dollars
e cash will be paid to cach one.
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SOUNDS PASTY

Jack: “My
wife gave me a
two-tube set for
my birthday.”

Tep: “Regen-
erative?”
Jack: “Naw!

shaving and
tooth!” — John
W. Somrock.
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CHEMICAL ANALYSIS OF GREEN

A green little chemist

One fine summer’s day,

Mixed some green little chemiculs
In a green little way.

The green little chemicals

Gave off green smoke

And the green little chemist

Began to choke.

The green little grasses

Now tenderly: wave,

O’'er the grcen litile chemist's
Green little grave.

—Burris Cunningham.

SHORT
RATIONS

Mary : “Are
you coming in
swimming ?”

Ax~: T can't.
A mole ate my
bathing suit.”

Mary: “The
little rascal must
be on a diet.”

THE ANSWER IS DESIRED

PorLicEmax (to old Prof. sceing smash-
up):  “You say you saw the accident?
What was the number of the car that killed
him?”

Proressor: “I'm afraid I've forgotten it.
I remember that if it were multiplied by it-
self, the cube root of the product would be

equal to the sum of the digits reversed.”—
Jess Ellis.

RADIOTICALLY SPEAKING

ALGEBRA  Proressor: “John what is a—
plus a,+?”
JonaxNy:
erick

BETWEEN
SHEETS

Ist Bozo :
“What is the sci-
entific name for
snoring *”’

2xp Bozo:
“Sheet Music.”—
J. Hillman Sup-
per.

| “Ah—, short circuits.”—Ired-
Thomas.

A LINE THAT MOVES!

“Customers push my goods for me,” said
the manufacturer.

“What line are you in anyhow?” asked
the hardware jobber.

“Bahy carriages,” was the reply.—JAlabel
Skinner.

JUST THE THING
“What is this?”
“Sympathetic Ink.”
“I think I'll take some. I have a friend
who is ill and I niust write a letter of con
dolence."—1Mr. Gerald Biennemard.

vrﬁlHON‘DEAR-- THERE'S AN ODOR OF GAS
COMING FROM THE CELLAR{-- WILL YOU GO
DONN AND SEE

IF ANYTHING

NOW! WHERE'S 1
THAT LEAK 2
|1 DON'T SMELL A THING!

|

h “‘u‘,:'l“ll '“'
AUOR L U
Mn'ﬂul ,i:h'r ,Eluu!

THAT WAS

W.LEMKIN —
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SHAMPOO BANDEAU READING GLASS
e T No. 1,610,252, issued to Ralph C.
i Browne. This magnifying lens is
particularly adapted to assist in
reading dials, indexes, or scales such
as those used on radio sets and sim-
ilar apparatus. The device com-
prises a lens held in a frame and
secured at one end by a stand, the
end of which is embedded in a rub-

ber suction cup.

No. 1,612,602, issued to Ellen Hart-
man Bowman, This invention is a
novel bandeau ecquipped with an
elastic chin strap to be used while
shampooing the hair, The device
precludes the descent of water into
the face, eyes or ears of the wearer,
and will also protect the back and

shoulders. It carries all of the

water from the head to a conven-
iently placed receptacle. FOUNTAIN MOP
SHAVING MIRROR No. 1,613,790, issued to H. L.

Engendahl and Edna W. MacLean.

This invention consists of a nozzle

device having an apertured ventage

plate. The mop material strands

are secured midway of their lengths

to the nozzle body in back of a
metal flange.

No. 1,615,936, issued to John J.
Donovan. This shaving mirror
comprises a mirrorglass, a metal
backing, reflectors secured to oppo-
site sides of the mirror and a lamp
mounted in each reflector. The
wires from the switch to the lamps
are housed and protected against
displacement and the switch is con-

veniently arranged for operation. PNEUMATIC SCALE

No. 1,162,743, issued to Sverre
CAN: OPENER Quisling. This particular type of

scale combines a cylinder having a
closure cap secured to the upper end
and a piston disposed in this cyl-
inder to form a variable fluid-tight
chamber. A graduated scale is pro-
vided on the outer periphery of the
lower end of the cylinder.

\

©)

No. 1,610,808, issued to R, A. Mor-

rison and F, L. Oswald. The im-

proved can opener shown above

comprises a pair of levers which are

arranged to form a handle. On the

end of this handle a guide roller and
a disk cutter are mounted.

MIXING APPARATUS SUCTION CLEANER

No. 1,611,786, issued to Adam A.
Serva, Canton, Ohio. Below is a
view of the new cleaner which in-
cludes a head with an elongated
mouth and contact lips. Air is dis-
charged into the -mouth through a
slot for sweeping. These slots are
placed on opposite sides of the lips.
Air is drawn from the head through
the other slot for suction cleaning.
Two dust bags are connected to
the inlet.

No. 1,612,281, issued to Joseph F.
Goetz. The rotary agitator shown
above includes blades of double or
reverse curvature, which are rotated
simultaneously. The center blade is
of latticed construction and tapers
upward, conforming to the bottom
and lower portion of the vessel. The
auxiliary agitators or beaters travel
in a circular path, in unison with
the rotation of the primary agitator.

DANDELION KILLER STORAGE BATTERY
=) INDICATOR

No. 1,611,677, issued to Mr. Rich-
ard Raines, New York, N. Y. This
indicator for storage battery cells,
includes a hollow shell open at the
bottom and adapted to be secured
within the filler opening of the cell.
A float level indicator is located
within the shell and projects within
the cell, a buoyant member at the
end of this, and floats upon the
electrolyte, thereby raising or lower-
ing the indicator.

ling, of New York, N. Y. A
hand gardening implement consist-
ing of a flask to hold a poisonous
agent on the forward end of which
is a lever to be pressed down in
order to administer the poison. The
cylinder is pressed directly on the
plants and a small localized charge
of poisonous liquid is administered.

LIGHTING APPARATUS

l FLY SCREEN

No. 1,611,250, issued to Squire
James Smith. The fly screen shown
below is constructed of a frame di-
vided in a line with the bottom of
the triangular recesses which are
formed on each side of the frame.
The upper portion is separated hori-
zontally from the lower portion and
secured to the inclined side of the

recesses.

= &

No. 1,516,579, issued to Roy Ka-

dowaki. This lamp consists of a

hollow celluloid body having a slit

at one end for engaging the socket
support.

NOTICE TO READERS. The ahove illustrated and described devices
have recently been issued patent protection but are not as yet to our
knowledge available on the market. We regret to advise that it is im-
possible to supply the names and addresses of inventors of the above de-
vices 1o any of our readers. The only records available, and they are at

(he Patent Office at Washington. D. C., give only the addresses of the
inventors at the time of application for a patent. Many months have
elapsed since that time, and those records are necessarily inaccurate.
Therefore, kindly do not request such information as it 1s practically im-
possible to obtain up-to-date addresses. —EDITOR.
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The ““Oracle” is for the sole benefit of all scientific students.
will be answered here for the benefit of all but only matter of sufficient in-
Rules under which questions will he 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.

terest will be published.

Questions 3.

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

If a quick answer is desired by mail, a nominal charge of 50 cents is
If the questions entail considerable research work
or intricate calculations, a special rate will be charged.

made for each question.

Questions

Correspondents will

be informed as to the fee Lefore such questions are answered.

MAGNET DESIGN

(2165) Mr. A. D, Albert, Glendale, L. I,
writes:

. 1. T am working on a device which re-
quires the use of an electro-magnet, to be cou-
nected to the 110-volt A.C, or D.C. line. and
want to get the maximum lifting power for that

size coil. Please illustrate the size and shape of
core suitable for work of this type. with an
indication of the number of turns of wire

necessary,

A, 1. You will find illustrated on this page a
cross-sectional view of a magnet form which
may fulfill your requirements. We would advise
you to use No. 22 D.C.C. wire on your par-
ticular magnet, winding it evenly in layers, and
continuing the winding until the form is full.
This magnet if to be used with a D.C. supply

should be connected to the circuit through a
proper protective resistance, such as a lamnp
bank of suitable value,

e H

§i
8 DIA.

BAKELITE OR FIBER."
END PIECES
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Design of magnet coil as specified in text
above.

CHEMICAL GARDEN

(2166) Miller Baum, Danville, Ill., writes:
Q. 1. Can you furnish me with the direc-
tions for making a “chemical garden” in a
glohe?

A. 1. Tut a layer of sand in the hottom of

a fish globe or small aquarium. The sand must
be fine, clean, white sand from the beach if
possible.  Next place a few pieces of copper
sulphate, aluminum sulphate, and iron sulphate
on the sand. Cover this with a solution of
waterglass, made up of 1 part sodinmn silicate
and 3 parts of water. Let this stand for about
a week, then carefully replace the waterglass
solution with pure distilled water,

Q. 2. What materials are required to make
luminous paint?

AL Luminous paint may be made from the
following chemicals: 100 parts strontium - car-
bonate, 100 parts roll, sulphur, 1% part potas-
sium chloride, 74 part sodium choloride, % part
manganese chloride. This mixture should he
heated three-quarters of an hour to a tempera-
ture of about 2,400 degrees Fahrenheit. After
being permitted to cool. the paint is ready for
use.

GAS EXPANSION AT GIVEN
TEMPERATURES.

(2167) Mr. J. M., Skeen, Mojave. Calif., in-
quires:

. 1. What is the rate of expansion of gases
with a change in temperature, the pressure re-
maining the same? L

A. 1. AIll gases have the one characteristic
in common that they expand and contract at pre
cisely the same rate with the same change in
temperature or pressure. [Physicists and chemists
have determined this to be a fact, and they have
found an ultimate point of reduction in volume.
a temperature at which the molecular vibration
of any gas would ahsolutely cease. This point
has never been reached in practice, of course,
hut research engineers have come so close to it
that it is accepted as an absolute certainty that
if it were possible to obtain a temperature of
minus 273 degrees Centigrade, no thermal vibra-
tion would exist. The theory also works the
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other way around. Taking a gas at normal
conditions, when you specify a temperature of
zero Centigrade, the volume of this gas will
decrease 1/273 with each drop of 1 degree in
temperature.  Given a volume of gas of 273
cubic centimeters at zero Centigrade at 180 de-
grees below zero Centigrade, this same gas will
occupy a space of 93 cubic centimeters. All
computations involving the expansion and contrac-
tion of gases are worked on a temperature scale
which takes minus 273 degrees Centigrade as its

zero. This temperature is called the “‘Absolute
Zero” hence the scale is termed the Absolute
Scale. Any temperature in the Centigrade scale

may Dbe converted to an Absolute temperature by
adding 273 degrees to the Centigrade value.
ANIMATED MOVIES
(2168) Mr. Raymond Smith, Brooklyn, N. Y.,
inquires:

. 1. Onuce, while attending a theatrical per-
formance. I was much amused by the very interest-
ing antics of the characters in an animated motion-
picture cartoon. Since that time I have had
occasion to wonder how these drawings were
caused to assume lifelike positions, and how they
were endowed with the faculty of motion. com-
mon to anima! and human life. Can you tell
me something about how this is done?

A. You. will find on this page a group
of drawings illustrating the process through which
a cartoon character is required to pass Dhefore the
projected action will appear normal. All the
various types of motion are reproduced by this

2.

If the action is to be speeded up, or if smooth
motion is not essential, the sketches may be
made as in the upper line. Compared with
the lower group, showing the more elaborate
interpretations of the same action, it will be
seen that alternate sketches are omitted.

As a sample of how the cartoon animator

works, we have included the above illustra-

tion. This series shows the successive draw-

ings necessary to reproduce with resonable

accuracy the motion of a man running at a
trot.

same method. and where the action is recurrent,
the same series of drawings may be used over
and_over again. If each drawing were made and
used lLut once, for every second that the film is
projected on the screen sixteen drawings would
have to be made by the artist to produce a tlick-
erless movie. A number of interesting books are
obtainable on this subject, which you will no
doubt he able to find in your public library and
many articles have appeared in past issues of
this publication.

PREHISTORIC TOWERS

(2169) Mr. James Ferguson,
Scotland, writes:

Q.1 have read of mysterious ruins, pos-
sibly the remnants of an ancient civilization.
which have been brought to light in various
portions of Furope and the British Isles, These
ruins take the shape of towers, called by the
natives  “Nuraghes” or “Nurhags.” Can  you
give me any information as to the possible origin
of these remains?

A. 1. According to the new International En-
cyclopedia, ““Nurhag’” is the name given to ancient
towers, in the shape of truncated cones, 3,000
of which, in greater or less state of preservation.
are scattered about the island of Sardinia. They
are huilt of granite. limestone, hasalt. porphyry.
sandstone, and schist. Some of the stones in
the lower courses are of great size; they have
been roughly hewn, and were laid up iwithout
cement. The entrances are small and low, and
the interiors are divided into two or three stories
each with dome-shaped ceilings. The upper
chambers are reached by means of spiral stair-
cases, and are lighted through loopholes. There
is supposed to have been a terrace on the sum-
mit. They are to be compared with the talyots
of Majorca and Minorca, the burgs or duns in
the north of Scotland and in the Shetland Is-
lands, and with the round towers of Ireland.
in structure and possible function. Skeletons and
deposits made with the dead have been found in
them, but of their original huilders aund purpose
nothing is known.

Edinborough,
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Don’t Lose Your Rights

Before disclosing your invention to any-
one vend for blank form *Evidence of
Conception’ to be signed and witnessed.
A sample form together with printed in-
struetions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception’ sample, instructions relating to

obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 OQuray Bldg., Washington, D. C.
“Originators of form Evidence of Conception’

TO THE MAN WITH
AN IDEA

I offer a comprehensive, experienc-
ed, efficient service for his prompt, le-
gal protection and the development of
his proposition.

Send sketch, or model and descrip-
vion, for adv1ce 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
accurateiy advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information and form
for properly disc!oslng your idea, free on
request.  Write today.

RICHARD B. OWEN, Patent Lawyer

164 Owen Building, Washington, D. C.
41V Park Row. New York City
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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.
be answered by mail free of charge.

Regular inquiries addressed to ‘“‘Patent Advice”
Such inquiries are published here for the benefit of all readers.

cannot

If the idea is tiought 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.
Only one side of sheet should be written on.

and descriptions must be clear and explicit.
N

Sketches

TE:—Before mailing your letter to this department, see to it that your name and address are

upon the letter and envelope as well 2
the inquirer or his address is incorrectly given.

Many letters are returned to us because either the name of

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED EST RESULTS

Send drawing or model for 0\.unm.1tmn
and udvice.
WATSON E. COLEMAN, Patent Lawyer
724 9th Streei, N.W,, Washington, D. C.

MARKETING AN INVENTION

(1015) Polly Pettit, New York City, asks us
whether manufacturers or wholcsalers offer the
best muarkets for an invention, X

A. 1. We would suggest that in marketing an
invention you try to get in touch with those
manufacturers who make devices_similar to the
ones in which you are interested. In other words.
if you have a houschold ohject. you should get
in touch with a manufacturer making such ma-
terial; if your device is of stamped metal. com-
municate with metal stamping concerns that
place materials of such nature on the market.
There is a possibility alsa of selling the idea
to wholesalers who deal in such objects and then
permitting them to manufacture the devices, but
we doubt if there are many wholesalers who
would be interested in carrying out such a proposi-
tion. Your best proccdure is with the manu-
facturers to whom you can sell your patent
either outright or on the preferred royalty basis.

PERFORATED ENVELOPE

(1016) J. Prihoda. New York City, submits a
sketch for a perforated envelope, easy to open.
He asks our advice.

A. 1. Your suggestion for an envelope perfor-
ated along the edge is not new and we doubt
very much if you can secure a patent on the
same, inasmuch as it has alrcady been covered.
You will find that this system is not in general
use in this country, although many of the com-

munications coming from I'rance are contained
in euvelopes which may bhe easily oy{ened and
which are constructed as you have illustrated.

Some of thesc envelopes contain the writing on
the inside and the envelope forms the writing
paper of the letter.

PATENT PENDING
(1017) James Manson, Bronx, N. Y., asks

us whether he can stamp an article pat. pend-
ing. Also wants information conceruing priority
claims.

. 1. You cannot mark vour article “Patent
Pending” unless you have applied for a patent
and the action 1is actually pending. Yot can
undoubtedly stamp it as “Patent Applied TFor.”
although in this respect your statement. would be
a falschood unless vou did apply for a patent
on the device. even though yvou had no intention
of ever sceing the action go through.

The only protection which you would get by
having your invention recorded on paper and
signed before a notary would be that of priority.
which will establish your claim in any court in
the country, should it become necessary to resort
to court litigation to prove that you are the
originator of the idea.

Name sovevenvesvrrssnccsssossnasssannes
Street

INVENTOR

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-
vention Blank, sent Free on request.
model or
your invention
1 INSTRUCTIONS FREE.
l REASONAERLE.
ENCES

:RANDOLPH & CO.

i Dept. 172,

Tells our terms, methods, etc.

PROTECT |

YOUR IDEAS

Send
sketch . and descrintion of
for INSPECTION and
TERMS
BEST REFER-

WASHINGTON, D. C. |

SELLING UNPATENTED INVENTION

(1018) Conwell McClelland. Madisonville, Kv.,
wants to know how to dispose of a railroad
journal box cooling device without getting a
patent on same.

A. 1. We would suggest that you record
your idea and then take it to the engineers of
any of the larger railroads. Generally, you will
find that they will listen to vour suggestion and
give you reasons why the device cannot be made
to operate properly or what should be done to
the same in order to improve it.

We believe that this system would be superior
to applying for a patent on the method for
cooling hot boxes, because if the device is not
practical the railroad company will not he inter-
ested, and you will save the finances necessary
to patent ‘the ldea.

LIFE BUOY AND ADVERTISING SYSTEM

(1019) J. Abad. New York City, has sub-
mitted a sketch for a life buoy and an advertis-
mg system for disc auto wheels. He asks our
opinion of bLoth.

A. . In this letter we will comment upoun
both of the devices that you have described in
your two last letters to us.

Taking first the life hbuoy. we would advisc
as follows: Even though the device has been
thoroughly tested by the various authorities that
you mention, still we believe that vou will find
very great difficulty in commercializing it to any
extent whatsoever. There have been many simi-
lar designs made for life buoys and in fact, sev-
eral of them have been patented. The main
objection to all of them is the high initial cost
and the cost of upkeep. You will find few if
any stcamship companies that would be willing

to equip their vessels with life-saving devices
of this nature for just these reasons. Although
your life-saving device is very cleverly designed

and will undoubtedly operate in the manner that
vou describe, still we do not believe that it
would bhe at all worth while for vou to attempt
to further develop this device. If. however,
your patent has been allowed. it would do no
harm to address some of the larger steamship
manufacturing companies in an attempt to dis-
pose of the system. If this is done, we believe
that it would be better for you to make an out-
right sale rather than to attempt to work on a
royalty basis.

In regard to your advertising device for auto-
mobiles, we would advise that this system is
very old indeed. There are several very similar
devices patented, but none of them has ever
come into wvery wide wuse. This is because of
the distiguring effect to any automobile and be-
cause the disks may become battered and stained.
rendering ‘them unsatis{actory and tllegible. Con-
sidering prior claims, we would not advise  you
to proceed further with this device in any way
whatsoever,

AUTO MOTOR BRAKE
(1020) H. J. Wagner. Pittsburgh. Penna.. sub-

mits an auto brake consisting of a valve placed
in the exhaust and intake to cause the auto to
slow down Dbecause of compression and back
pressure,

A. 1. We believe that the addition of a
valve such as you mention in your letter of
recent date would have a very detrimental effect
upon the existing valves of an internal com-
bustion engine. The only type of compression
brake that would be of any particular value
would he a valve placed in the exhaust and
this would cause the exhaust gases to ‘“back up”
into the ecylinders and badly burn and pit the
valves and valve stems. Such an effect would of
course he very detrimental and not at all de-
sirable.  There have been systems similar to
yours proposed in the past and they have been
tried out with the results noted above. In view
of these facts, we would not advise vou to pro-
ceed further with attempting to patent this
system,
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Brutar! His few picked men down there
in New York working death and destruc-
tion! I had forgotten them completely.
Thone issued other orders. “If thoughts of
distress come from lere—let the thoughts
out. They may reach Brutar—bring him
back to help his battle here. Let out their
thoughts—that way.” He gestured toward
New York. “And if we drive Brutar and
his men up here, let them in.”

Other orders. A hundred or two of our
fighters withdrew from the line. One here
and there, ceasing to fight, coming toward
Thone, forming behind us. A picked force
with which we were to descend into New
York.

And soon, leaving the scene here, we sped
under the grey shadows of Westchester,
southward toward the city. And in time,
came upon it. New York! Splendid giant.
Iike some great helpless lion standing har-
ried. Cuffed, wounded, stricken. Unable to
fight back. Amazed, bewildered, yet un-

daunted, ready to fight.
But lhelpless.

But at last we made him understand. An
ingenious fellow! He took a shadowy paper
and pencil from his pocket and wrote what
he thought we intended to convey to him; and
we read it and nodded and smiled—grimly,
for this was grim business indeed—grim,

horrible!

CHAPTER XIX
THE STRICKEN CITY

HE little glowing bricks had been

l spread in scores of places. The acres

of tumbled masonry which once reared
aloft in proud splendor—the Woolworth
Building—lay still smoking, Other build-
ings were down. Lower Manhattan—its pile
of monuments to the engineering skill of
man—was interspersed with areas of ruin.
A smoke pall hung over everything.
Through it as we arrived, I saw another
giant building come down. . .

A warship lay in the upper harbor. Small
boats were clustered around it. Over its
decks and within its structure, men were
frantically rushing. It stood there, a
shadow on the shadowy water, the embodi-
ment of impregnable power: the small
anxious boats around it like milling promies
trying futilely to help its distress.

Then men began pouring from it. The
little boats took them and made off. Alone
it lay there. Motionless. Then there came
a surge of its giant bulk upward—a torrent
waterspout as of a great mine exploding
beside it. Bow down, it began to sink.

{
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The Statue of Liberty fell. Head down,
with toreh plunging like a falling symbol. . .
The great Fort Wadsworth guarding the
Narrows, as though an earthquake had torn
it apart, rose and shook itself and fell into
a shapcless mass. A small police boat was

scurrying by in a panic. The tumbling
white waves engulfed it. . .
The Brooklyn Bridge lay broken and

fallen. Its dangling cables hung like rent
cobwebs ripped apart by a giant, ruthless
hand. . . Figures of men were clinging to
parts of it. ..

Death, destruction cverywhere. But there
were soldiers grimly standing in Battery
Park. Machine guns idly standing. An-
other warship, unattacked, belching belliger-
ent smoke, moving majestically around the
Battery irom one river to another.

A harried lion. Undaunted. But helpless
to fight.

CHAPTER XX
THE DESTRUCTION OF THE GHOSTS
BENEATH the shadows of the lower

Hudson we came upon DBrutar and his
was slackening;

clustered  cohorts.  The devastation
the bricks had done their
work. Brutar was doubtless thinking of

Station
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373.8 Meters - 802 kilocycles
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“for details

TUNE IN ON
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rejoining his people up there under the little
Westchester town. He saw our shapes, and
started north. We followed. Urging upon
him, but not attacking.

Thone began, “Once we get them all to-
gether up there—all of them together P
Jut he did not finish.

Qur lines let them through. Tt was a
crescent battle line now, open to the south.
Dut when Brutar swept in we closed it as
before.

The scene here had changed somewhat
since we left it. The lurid red of the op-
posing thought-streams still held halanced
between the lines of the fighters. But in one
place it was indented now far into Brutar's
territory—a red gash like a wound gaping
amid his huddled throng. And I noticed,
too, that the dim purple haze hung now
like an aura close above the heads of our
cnemies.

I asked Thone about it. He said, “Those
who are not fighters in there are beginning
to feel our thoughts. Perhaps even they
begin to suspect what awaits them. Soon
the fighters also will know.”

He spoke quietly, but on a notc of calm
certainty that in the end we would triumph.
Trom that same height we watched the
scene. Almost immovable, struggling ghosts
—orey translucent shapes to my vision as
now 1 regarded them. Yet—I wondered—
were not those shapes of Drutar’s people
more solid than our own? A vague shud-
der mingled with triumph unholy, swept

(Continued on page 69)
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Magazine Soldering Iron {

’Evvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvavvavvvvvvvm

; (Continued from page 49)
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N optional method for the construction

of the magazine soldering iron is indi-
cated in the drawing. In this particular
system a spool of resin core solder is di-
rectly attached to the iron. Near the front
end of the handle of the iron a toothed
wheel 1s placed in such a manner that
by placing the thumb on the wheel and

turning the whecl toward the user any
quantity of solder may be fed to the tip
of the iron. This optional method is pre-
ferable to the prevnously described system
because the quantity of solder is accurately
regulated and the user need not stop to
push another piece of solder into the tube
provided to receive it.
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Pipe Contest Awards
(Continued from page 37)
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Tenth Prize—$5.000 was awarded to Karl
Fichtner of Philadelphia, Pa., for the lamp
illustrated in the photograph above, It will
be observed that the gas fixtures entered into
the construction of this lamp extensively.

First honorable mention is given to Wilson G.
Walters of Rochester, N. Y., for a disappear-
ing clothes line pole. This consists of an iron
pipe which slides down into another pipe as
indicated in Fig. 1 below. A wooden box
covers the entire contraption when not in use.
It is buried beneath the surface of the lawn.
See Fig. 3.
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Ninth Prize—$5.00 was won

Gaze, Rep. No. 12.414 of Venice, Calif., who

suggested the garage bumper here indicated.

The driver can enter the garage and run his

car close to the wall without fear of damaging
the mudguards.

$5,000
for
Perpetual Motion

When SCIENCE AND INVENTION |
Magazine was still in its infancy, the editors

, denied the possibility of constructing a per-

by Emerson

v Vv vV

petual motion machine using those forces of
nature as we now know them.

Since that time the editors have received
thousands of different designs for perpetual
motion devices, and have received hundreds
of circular letters soliciting finances for the
building of perpetual motion machines.

The editors know that if they receive these
letters, there are thousands of others in this
country who get similar letters and who fall
for the claims made in the numerous pros-
pectuses giving the earning capacities of the {
various machines. {

Most of the shares of stock for these per-
petual motion machines are being sold at a |
rate of $1,00 per share, although some inven-
tors are trying to sell shares of stock at
$100.00 per share. 1

Thereiore the editors of this publication A
say, ‘“Just come in and show us—merely
SHOW us—a working model of a perpetual ¢
motion machine and we will give you $5,000.-
00. But the machine must not be made to
operate by tides, winds,
ural evaporation or humidity.
perpetual motion.”

1
water-power. nat-
It must be :
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Into the Fourth Dimension
(Continued from page 67)
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over me. Was it fancy, or was there indeed
a change?

I could sce Brutar, or at least a shape 1
assumed to be his, raised upon a height in
the center of his forces; his arms waving; |
his soundless voice doubtless exhorting his |
fighters to greater effort. The fog of purple
haze swirled about him, tinting, but not ob-
scuring, for it seemed utterly transparent.
Was it my fancy that Brutar’s shape was
of changing aspect?

And then 1 was aware of an uneasiness
growing in the mob huddled there in the
midst of the fighting. A stirring. A ripple
of movement. Spreading like the ripples of
a pebble thrown into a pond; spreading until
abruptly the mob was surging, struggling
to hreak the bonds of its own protecting ring
of fghters.

The fighters felt the press of the throng
behind them. Their efforts wavered. With
diverted minds their thought-stream weak-
ened. At once the red tumult moved in
upon them.

Jut Thone called his orders and a score
of shapes relayed them throughout our cir-

«Radio News”’

Below 50 Meters with Reinartz, q
4
<
4
1
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Articles In May ‘
By G. C. B. Rowe

The Phono-Radio Combination Set,
By Fred A. Jewell

The Improved Browning-Drake Re-

ceiver, By Arthur H. Lynch

Advancement in R.F. Stabilizing

Systems, By M. L. Muhleman

«What's Wrong with the Cover

Picture?”’ $300 Prize Contest

How to Build a Three-Foot Cone
Loud Speaker, By W. T. Tithoff
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1 could not under-

cular investing ring.
advan-

stand it. We were not to press our
tage. Our fighters lessencd  visibly the

strength of their attack. And our antag-
onists in a moment recovered.

Thone sail quietly, “No, Rob—if we were
to force in there now and overwhelm them,
there would be many minds unhinged, but
not driven irrevocably away. They might
return. It is my aim to destroy tl_lcm_com-
pletely—mind and hody—annihilation ”

Savage purpose, savagely expressed ! Dut
he added, “It is best—and 1 think, more|
merciful.”

There came presently a sudden change to
this silent battle. For the purely mental,
abruptly was substituted a semblance of
physical struggle. The two mingled. In
the Fgo-world it would not have bcen pos-
sible; but here in the Borderland, these
bodics of hali-material substance abruptly
found themselves capable of it. From phy-
sical immobility there sprang movement. A

panic at first; hut Brutar quelled it, organ-
ized it into a concerted rush. 1Tis mob, his
fighters, began pressing forward in a single
direction. The Borderland slope lay well |
beneath the ground level of the village
overhead: but off to the lcft there secmed
an area in the outskirts of the town where
the slope and the ground of Earth reached |

69

THE PRICE

»—

SAVE
$4.00

 Increased manufactur-
ing and distribution costs
are making it necessary
to raise the price of this

popular librury by four
dollars,  You can save
this $4.00, however, if

you act right away.

ACT
NOW!

You need Croft. You
can use {roft right now.
Everything suggests the
great value of acting now,
Mail your coupon today.

IS GOING

Examine the Set Free!

B of 52

Mail this

> UP!

Get vour Croft LIBRARY OF PRACTICAL
ELECTRICITY now before the price goes up.
You want this great set. You have promised it
to yourself time and again no doubt. Keep that promise now.
Act now and save $+.00—the price will soon be raised to

$23.50.
Croft’s Library of
Practical Electricity

8 volumes—3000 pages—2100 illustrations—flexible
keratol—small monthly payments

Everywhere the Croft Library is acknowledged as the stand-
ard—the leader—in practical electrical training. In the Croft
books you will find complete, detailed and up-to-the-minute
information on all phases of electricity, motors, generators,
armatures, commutators, transformers, circuits, currents,
switchboards, distribution systems—electrical machinery of
every type—wiring for light and power—how to do it me-
chanically perfect, in accordance with the National Llectrical
dee——wiring of finished buildings—underwriters’ and muni-
c1p‘al requirements—how to do a complete wiring job, from
estimating it to completion—illumination in its every phase
—the latest and most improved methods of lighting—Ilamps
and lighting effects, etc.

Teaches you
Electricity from
the Ground Up!

Fit yourself for a higger posi-
tion by knowing electrical
practice complete—inside and
outside work—central sta-
tions and the whole subject.
Croft will teach you. e will
take you in quick, ecasy steps
from the simplest principles
to the complete and economi-
cal operation of a great cen-
tral station. The  Croft-
trained man wins because he
knows the “why” and the
“how’ of modern eclectrical
practice.

Get it now
and save

Gentlemen—Please

send me the CROTFT
LIBRARY OF PRAC
TICAL ELECTRICITY
(shipping charges pre-
paid). for 10 days) free ex-
amination. Tf satisfactory, [
will send $1.50 in ten days
$2.00 per month until $19.50 has
been paid. 1 not wanted T will
write you for return shipping instructions.

McGraw
Hill Book
Co., Inc.,
370 Seventh
Avenue
New York.

Send No Money

We want you to test our statement—we wvant
vou 1o compare Croft books with others. Fill
in and mail the coupon attached and we will
send you the entire set of eight volumes
for ten days® Free Kxamination. ‘e
take all the risk—pay all charges.
You assume no ohligation—you pay
nothing unless you decide to keep
the books. Then $1.50 in ten
duys and balance at the rate
a month. Send the
coupon NOW and see Lho
books for yourself.

and




70

JobsforHomeTrainedMenin

ELECTRICAL
ENGINEERING

$65 a WEEK AND UP! e A few
Getintoa fieldthat's - Happy
not crowded. Draw Hoursa
real pay! If you can week lz
be reached by mail, Ao
we can train you with a
for success in kick
electricity. 1o it.

ELECTRICAL EXPERTS are needed now as
never before. Even electrical trades are making
record money. But men with expert electrical
training such as we give you, are earning $3250
a year and up by the thousands. And the big
modernelectrical “boom” has only
started. Jots by the hundreds are
opening up. Electrical refrigera-
tion, power plants, battery stations.
A profitable business for yourself.
The kind of job you've always
wanted. Where you do the boss-
ing and let the other fellow do the
$25 a week hard work,

FREE EMPLOYMENT SERVICE

and it doesn’t cost you a penny.
Thousands of firms look to us for

ering. men. Nordberg, Harnischfeger
Corp’n.,, Commonwealth Edison are only a few
places where S. of E. men get rapid advancement.
Hundreds have been helped by us in selecting the
right place to go into husiness for themselves.
Coupon brings you big FREE book with all details.

WHATEVER YOUR AGE OR EXPERIENCE

we can train you for success and big pay in electrical
work. Hundreds of our most successful students are
not even high school graduates, You don‘t need to

know a single fact

aboutelectricity. In22 IN BUSINESS
years of teaching men FOR YOURSELF
tobe asuccess we have v
found just what you
should know and how
to teach it to you to
insure the quickest §
success when vou go
on the job. Earn $65
a week and up. It’s
“‘in the cards’ for you
if you act and send
the coupon.

SATISFACTION'GUARANTEED OR MONEY BACK
is the way we stand behind S. of E. training. We can
afford to because S. of E. men make good. They have
the prestige for some of the biggest electrical men in
America are S, of E. men. A signed money-hack guaran-
tee bond is yours the minute you enroll. “Your training
must satisfy you or every penny is returned.

GET STARTED—~MAIL THE COUPON NOW. A b
64 page book in colors and illustrated with pictures o
successful S. of E. men and their jobs will be rusked post-
paid. Fulldetails on S. of E. home training and the big
opportunities that await you. Mail Coupon Right Now.

2 o
Charles P. Stein-
metz, A.M.Ph.D.
*Electric wizard
of General Eleo-
tric was for the
last zix yeors o
hia lifaon the Ad-
visory Board o
School of Engie
neer:

PO, . e
Hundreds of S.of E. men locate in
business for themselves. With our
belp it’s easy to get started.

An electrical expert’s
outfit ecomplete, of
finest materials
when you en-

l
I

SCHOOL OF ENGINEERING OF MILWAUKEE

Dent 327 Box 331 Milwaukee, Wisconsin
Send me FREE and postpaid without obligation your big
4 -page book telling about S. of E. training and oppor-
canities for me in electrical tork. Algo details of your em-
ployment service and money back guaranty.

I Name..ouuareconsirnssisinnenanssnnnas ........f\.?ﬁ...... aer

' Address..ovuirins ciriiniiiiiiiiieiieanse, £000 0B00DOD 00D0RC0 I

t'}ity ..................................... State.. ....iiiiienen
e — s e e s i 2 S

a common level. And Brutar's people were
pressing that way.

They surged forward; were forced back
—surging and rebounding as one would
press against a yielding but entangling net.
Our lines, and theirs, and the red tumult of
conflict surged with them; bending, but the
whole scene holding its contour. And I saw

that very slowly, with each forward sweep
and rebound they were gaining in their di-
rection.

I heard Thone beside me addressing Will.
They will be
He secmed to realize something.

| “They will never make it
too late.”

!
7 -

As though, there in the bowels of the earth
a pent-up volcano had suddenly broken forth,
the abandoned village heaved into the air;
rose, shattered apart, and fell in a tumbled
waste. An earthquake, a very cataclysm of
Nature outraged.

“Those people up there in the town, Will—
they must escape! Abandon the town! All
of them escape—now before it’s too late!”

Will said, “If we could only communicate
with them. Do you suppose we could?”
And Bee eagerly put in, “Let’s try. Let Rob
and me try. We will go up there to the
level.”

They explained it all to me then. Hor-
rible, sinister, shuddering outcome! Grew-
some! Of course, the Earth-people in the
town must escape. . .

Bee and T together took ourselves up the
Borderland slope to the outskirts of the vil-
lage where the slope was level with the
ground. We were now half a mile beyond
this spectral town which was thronged with
ghostly vehicles and ghostly people staring
in wonderment down at the battle scene.

We came to the common level, stood upon
a spectral road with a few wraiths of houses
lining it. There seemed no people here—
they were all crowding the town to gaze at
the struggling ghosts directly beneath them
| there. .
| “No one is around here, Bee.” But no
! sooner had I said it than we saw, standing
by a fence nearby, a ghost warily regarding
us. A man in uniform, a State trooper I
| thought. He appeared, standing there alone,
to have no desire to approach us. But I
‘waved. And Bee waved. We carefully ad-
vanced upon him—carefully, for fear of
| startling him into flight. Gesturing, smiling
with every effort to appear friendly. He
understood us at last; came to the middle
of the road, and there we joined him.
l Fantastic meeting!  Ghosts, all of us,
standing there in a group, gesturing. I put
out my hand as a friend, and his came to
meet it. Touched it? Had a hillion million
miles of Space and Eons of Time heen be-
tween us we could hardly have been fur-
}thcr apart!

But at last we made him understand. An
ingenious fellow! e took a shadowy paper
and pencil from his pocket and wrote what
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he thought we intended to convey to him;
and we rcad it and nodded and smiled—
grimly, for this was grim business indeed—
grim, horrible!

When at last he knew, astonishment, ter-
ror was upon him. And he was off down
the road at a run, waving his arms, shout-
ing no doubt, screaming to everyone his ter-
rible warning. . .

We rcjoined Thone upon the height over-
looking the struggle. He murmured, “I see
you were successful. And just in time—this
1s almost over now.”

The battle lines stifl held. But what a
change was come to our enemies! There
was no mistaking it now—their bodies were
materializing. The purple haze carrying the
malignant nfluence of our fighters, was
forcing their bodies into the Earth-
state! . ..

The town above us, warned by our mes-
senger, was ecmptying. Vehicles—shadowy
moving shapes of cars and wagons—were
scurrying out of it over all the roads. The
houses were empty; the roads all thronged
with fugitives on foot. Empty-handed; and
familics trudging with what little worldly
goods they could carry in their arms.
Wagons and cars piled high with household
furnishings hastily rescued. The lines of
pedestrians urged, lashed to greater haste by
frightened officials. An exodus from death
into safety. . .

The end came suddenly, unexpectedly
swiitly. Thousands of ghostly bodies, there
beneath the ground of the village abruptly
leaping over the last gap into material be-
ing. In the ground—the earth, the rock—
the very atoms of these forcign bodies in-
termingled, blended to their essence with
the atoms of the rock and soil. And sud-
denly leaping into solidity. . .

The scene everywhere seemed to shudder.
Its grey details slurred into a blur, a form-
less chaos of power mnleashed. A soundless
rumble; a sweep of tumbling movement.
Upward, with a burst; an infinity of newly
created entities demanding space. Space!
Demanding it; heaving upward over the
path of least resistance to find it. . .

As though, there in the bowels of the
carth a pent-up volcano had suddenly
broken forth, the abandoned village heaved
into the air; rose, shattered apart, and fell
in a tumbled waste. An earthqualke, a very
cataclysm of nature outraged. . .

A shattered, tumbled mass of wreckage
where a moment before there had been a
village. . . I'ire leaping to the last destruc-
tion. . . Smoke rolling up in great spiral-
ing clouds. . .

And visible, down beneath the ruin, a ring
of victorious shimmering ghosts, standing
awed and alone in the empty darkness. . .
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IMPORTANT
TO NEWSSTAND READERS

IN 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. you are interested in
Teceiving your copy every month, do not
fail to sign this blank. It costs you noth-
ing to do so.

To Newsdealer
Address o
Please reserve for me. . ...copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
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CHAPTER XXI

EACH TO HIS OWN ALLOTTED

PORTION

E stood in the Borderland with
Thone and Ahla.

“You will not return to our Iigo-
world?” said Thone. It was a statement in
tone, rather than a question. “You are
right, iriends. Each to his own, as the Cre-
ator intended. Your world, better for you—
but ours, hest of them all, for us.”

Ahla was standing close by Will.  So
near was she to our Earth-state, herc in the
Borderland. that I knew she had felt for
Will those stirrings we call love. And now
she was fghting them.

He toucher her. “Could you not find it
best to come with my sister and me, Ahla?”

Jut she shook her head. “No. Tather
speaks truth. One should hold in content-
ment his allotted portion.” But I think it
tore at her with a new, very human tempta-
tion. “Good-bye,” she said resolutely.

It wrenched at us all. Friendship, even
over so brief an interval, cannot be lightly
broken. We told ourselves we would not
break it. Some day, some time, we would
again come tlogether.

“Good-bye.”  Soundlessly it cchoed with-
in us. Will, Bee and I stood silent as we
watched them trudge away into the shadows
and the darkness.

Each to his own allotted portion.

Thone had assured us that our natural
tendency of body would be to resume an
Earth-existence from this adjacent Border-
land. And Will had formerly returned and
found it casier than staying. Ve lorated,
after roaming a time, that corner of Will's

own garden where the ground level of
Larth coincided with the Dorderland
slope. . .

Blessed  solidity! Again—at  last—we

were solid, human—wraiths no longer. Will
had gone on into the house; Bee and I lin-
gered in the garden. Blessed sounds and
sights and odors. e could hear the mur-
mur of insect life; hear the night hreecze
stirring the leaves, feel it fanning our hot
cheeks. The roses and honeysuckle were
heavily, thrillingly odorous. The moon
bathed us with its pale silver fire.

I took Bee in my arms. She came, will-
ingly, eagerly, trembling with this new-

found world of love. And returned my
Kisses, and clung to me.

“Fach to his own. Bee darling. How
good this world of ours secms! never
appreciated it before. Did you?”

“No! No, never!” |

3ut 1 appreciated it now. And I thought
of the discontent to which we mortals oiten
fall. The graceless discontent with our al- |
lotted portion. And thought of the old
poetic lines, and murmured them to Bee:

“Though pairiots flatier. still shall wis-
dom find )
An equal portion dealt to all mankind”

A graceless discontent. And I murmured
the reproachful ending lines:

“The naked negro, panting at the line

Boasts of his golden sands and paliny
wine;

Basks in the glare or stems the tepid
wave

And thanks his Gods for all the good
they gave.”

TFach to his own allotted portion.
Tue Enb.

Communication for a Gro‘wing Nation

_ An Advertisement of
the American Telephone and Telegraph Company

state to state, has grown
as the means of communi-
cation have been provided
to serve its business and social
needs.

This growth is strikingly shown
by the extension of long distance
telephone facilities. In 1925, for
additions to the long distance tele-
phone lines, there was expended
thirty-seven million dollars. In
1926 sixty-one million dollars.
During 1927 and the three follow-
ing vears, extensions are planned
on a still greater scale, including

Tur first telephone call
was made from one room
to another in the same
building. The first advance in
telephony made possible conver-
sations from one point to another
in the same town or community.
The dream of the founders of the
Bell Telephone System, however,
was that through it, all the sepa-
rate communities might some
day be interconnected to form a
nation-wide community.

Such a community for speech
by telephone has now become a

reality and the vear-by-yvear
growth in the number of long
distance telephone calls shows
how rapidly it is developing.
This super-neighborhood, ex-
tending from town to town and

each ycar about two thousand
miles of long distance cable.
These millions will be expended
on long distance telephonelines to
meet thenation’s growth and their
use will help to further growth.
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“What would I do
if I lost my job?”

UPPOSE your employer notified you to-morrow
S that he didn't need you any longer? Have

you any idea where you could get another
position?

Don’t have this spectre of unemployment hanging
over your head forever. Train yourself to do some
one thing so well that your services will be in de-
mand. Employers don’t discharge such men. They
promote them!

Decide to-day that you are going to get the spe-
cialized training you must have if you are ever
going to get—and keep—a real job at a real salary.
It is easy if you really try. .

Right at home, in the odds and ends of spare time
that now go to waste, you can prepare for the
position you want in the work you like best. For
the International Correspondence Schools will train
vou just as they are training thousands of other
men—no matter where you live—no matter what
your circumstances.

At least find out how, by marking and mailing
the coupon printed below. There’s no cost or
obligation, and it takes only a moment of your time,
but it may be the means of changing your whole life.

Mail the Coupon To-day!
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6189 E, Scranton, Penna.
Without cost or obligatlon, please send me & copy of
your booklet, “Who Wins and Why,” and full particulars
about the course before which 1 have marked X:
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Personnel Organization [JBetter Letters
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Electrical Engineering (] Architect
Electric Lighting CArchitects’ Blueprints
Mechanical Engineer CContractor and Bullder
Mechanical Draftsman CJArchitectural Draftsman
Machine Shop Practice Concrete Bullder
Railroad Positions Structural Ingineer
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[lGas Englne Operating OChemistry [] Pharmacy

L1Civil Engineer DAutomobile Work

[JSurveying and Mapping Airplane Engineg
Metallurgy Mining Agriculture and Poultry
Steam Engineering [J Radio Mathematics
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If you reside in Canada, send this coupon to the Interna-
‘onal Corres ' S8chools Canadian Limited, Montreal

i interesting thing you ever
Hd. Developes mechanical ability;
teaches principles of Avia-
tion; shows the parts of big
machines, how they are
made and covered, and what
makes them fly. Ideal 3 ft
Models are accurate dupli-
Feckker North Pole Plane; tates of real machines; the
Curtis JN4D-2  Training "0t realistic_and scientific
Plane; DeHavilland “*Round. Ideal Scale Drawings and
the-World’'  Flyer: Building -Flying instruetions
Naval Seaplane: . show how to build them. For
Nieuport or Taube Mono- 25 cents we will send Com-
plane; or Cecil Peoli Racer, Pletc Model Plans for any

one of the famous aero-

Ef::s %grc:{‘\;s or:](;wy;\:d“mg:; planes listed at the left
to build Order right now and we
. will include our 48-page

(All 8 plans for $1.50)  catalor free.
Cat. of Model 'Plane Parts and Supnlies—5&c postpaid.
DEAL AEROPLANE & SUPPLY CO.
NEW YORX

1€5-169 Spring Street
> Your Mordel Aeroplanes

Ask Your Dealer for Ideal
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Testing Dam to Bursting Point

l By SAM BROWN

Al b oo b h A bbb o

HEIGHTH - 100

l (Continued from page 10)
The leakage under a 50-foot head was
about six gallons per minute. Of this it

scems fair to estimate that ninety-five per
cent came through fssures in the rock en-
tirely away from the dam. Under a head
of sixty feet the leakage was considerably
larger, but the percentage which came
through under this level was even less.

The dam will be tested with water under
control irom the California Edison No. 3
tunnel for a period of two or three months.
Following the test period, an additional forty
feet will be constructed, bringing the wall
up to 100 feet.

It is expected that at this 100-foot level
the narrow column of concrete will take
the inevitable smash and that wall, towers,
instruments, a $150,000 scientific plaything,
will he swept away to a total loss. But the
project will not have been in vain. Care-
fully tabulated records compiled from tests
taken on the dam should make for substan-
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Our Spiritualistic Investigations
By DUNNINGER

(Continued from page 25)
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The windows were heavily hung with
deep brown velour curtains. A portiere
was drawn across the door as we entered,
so as to prevent any light {rom entering
through the cracks of the moulding. Some
twenty or more people were seated about
the room, in the form of a circle, save for
three seats, which were vacant, a reser-
vation for which had probably Dbeen
made Dby one of my associates. After
we had taken our seats on the three
chairs, an elderly gentleman, who was, to all
appearances, an attendant upon the medium,
carefully walked about the room, and extin-
guished the flames in the lamps, which had
previously illuminated the place. One of the
foremost features of this room was that
the floor was covered with carpet, so heavily
packed beneath, that footsteps could not be
heard. Anyone walking about the room,
could do so noiselessly. The medium was
seated in the center of the circle, in a com-
fortable arm-chair. I had locked about as
I entered, for the usual cabinet, from which
I presumed the ghosts were to pour forth.
Much to my surprise, however, no such cab-
inet was to be found.

The room was now pitch dark.

In the customary way, a number of
hymns were sung, and then all was stll
Suddenly, in the distance. came an uncanny
voice. It was the voice of a baby. “Mother
dear . .. I am here . . . can you see me?”

. came the words from the apparently
unknown sphere. “My child”. . . cried a
lady’s voice, in the darkness. “My darling
baby boy, how are vou?” “I am with you
always, Mother, and though I long for you
often, I know that I will some day see vou,
in this beautiful spirit world.” More con-
versation between mother and child . . .
then all was still.  Suddenly from another
corner of the room, came another ghostly
voice.  This time, an elderly gentleman
spoke. “Martha, my darling wife . . . do
vouseeme? . . . Iam so glad vou are here.”

More conversation proceeded. Ghostly
words, apparently from the mouths of dif-
ferent subjects, were distinctly heard. Sud-
denly, from out the darkness, came a ghost-
Iv vision. Two or three heads were seen.
Nearer and necarer came these faces, and

floated through space about the room, in un-
canny fashion. “I see you, Walter” . . .
came a shriek from one of the spectators.
“Do you know me, daughter, dear?” .
came another. And so the ghostly business
proceeded. The heads would become visible
and invisible . . . now they were here . . .
and then they were there. Tinally, they
vanished altogether.

There wasn’t anything in the room that
seemed suspicious. The furniture was ordi-
nary, and a quick glance was sufhcient to
show that there were no panels in the wall,
nor were there any trap doors in evidence.
How was it brought about? Was this lady
supernatural? Were these apparent visions
of faces truly genuine? WWhere did the
voices come from? . . . All of these things
were simple to answer. Checking up the
medium'’s history, a day or so previous, [
found that she had, some twelve vears back.
been married to a circus ventriloquist. This
gentleman was one of the supposed believers,
and mingled with the rest of the guests. He
not only produced the voices, hut the spirits
as well. These heads were painted upon the
back of his vest, and in the dark, it was
only necessary for him to remove his coat.
and walk about the room. Although his
footsteps could not be heard upon the heavy
carpet, I made sure of my analysis, by plac-
ing my ear to the floor. The pitch black
room made this possible. T heard footsteps
clearly. As he walked about, these spirit
faces could be seen by some, but were in-
visible to others. They apparently vanished
and reappeared, as his body assumed vari-
ous positions. Upon replacing his coat, and
resuming his chair, all evidence of the ghost-
ly visions disappeared.

Madam Beiderman posed as a widow.
Several houses of more fashionable type.
located in the more populated residential
district, belonged to her. There, in all prob-
ability, she and her hushand shared the har-
vest. It was disappointing to my newspaper
friends to be enlightened, as to the modus
operandi, which this ghost woman employed.
They were quite silent after my explana-
tion had been rendered, which was convinc-
ing, and assured me that my theory had
been accepted.
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g Are Explosives! {
! By F. W. HORTON
: (Continued from page 8)
}

is a large factor in the results. For example,
tests show that with only 33 per cent oxygen
in the liquid no explosion occurs, while with
98 per cent oxygen the explosion produced
an enlargment in a Trauzl lead block 20 per
cent greater than an equal weight of 60 per
cent “straight” nitroglycerine dynamite.

With economical production of liquid oxy-
gen, Mr. George S. Rice, of the U. S. Bu-
reau of Mines estimates that the cost of one
pound of liquid oxygen cxplosive is 14c as
compared with 16¢ for one pound of dyna-
mite; further, that one pound of dynamite
will break down 4.5 tons of coal as com-
pared with 6.8 tons of coal by one pound of
liquid oxvgen explosive. In other werds the
cost of dynamite per ton of coal is 3.5¢ and
the cost of liquid oxygen explosive 2.1¢c or
more than one-third cheaper. This estimated
saving is confirmed by long experience with
liquid oxygen in many German coal mines
where its usc has reduced explosive costs
from one-third to one-half.

The chief advantages of liquid oxygen
explosives besides their lower cost per unit
of material blasted are as follows:

There is no danger in storage or trans-
portation to the pomnt of use as neither the
liquid oxvgen nor the cartridges are explo-
sive before they are combined.

There is no danger of misfires, for by
waiting 30 minutes after lighting the fuse
the oxygen will have evaporated and the
charge will be no longer explosive.

For this reason there is no danger from
unexploded sticks in cleaning up the working
face or in loading the ore or coal out of the
inine or in handling it after it comes to the
surface.

There are no dangers such as are attendant
in thawing out frozen dvnamite cartridges.

There is no danger of explosions in stor-
age from lightning or from fire.

The disadvantages of liquid oxygen ex-
plosives are: they must be used quickly and
at a definite interval after charging. This
limits the number of shots fired in a round to
3 or 4 and makes the firing of group shots
difficult.

A plant for the manufacture of liquid
oxygen must be situated nearby in order to
insure a supply and it must be kept running
regularly in order to make its product at a

low cost. In other words liquid oxygen ex-
plosives are not suitable for intermittent
work.

In spite of these disadvantages, liquid oxy-
wen explosives have great merit and are be-
ing used to a large extent in coal and other
mines and quarries in Germany, France, and
elsewhere.

The principal cost of the cxplosive is the
cost of the liquid oxygen which at present
is made in Europe at about 25¢ per gallon.
A decided reduction in cost is hoped for
through promised improvement in the liqui-
fyving apparatus. Morcover, there has been
a steady increase in the cost of standard ex-
plosives so the difference in cost in favor of
liguid oxygen explosives may soon be so
notable as to overcome the opposition of
those who have used other explosives all
their lives.

Did You See “Hints for the

Mechanic”P—a new monthly
department.
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ACTUAL
EXPERIENCE

 Enjoy the
~ themodern Bagda
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| OUR GRADUATES IN DEMAND.

Graduates of the NEW YORK ELECTRICAL
SCHOOL are in demand by all the big electrical
companies. Or, if you prefer the independence of a
business of your own, there are thousands oi oppor-
tunities for efficient, dependable men to become elec-
trical contractors. When you are your own boss
the money you ean make is limited only by your
own energy and ability. °

PERSONAL INSTRUCTION.

The NEW YORK ELECTRICAL SCHOOL
is not a carrespondence school. You learn by do-
ing—by personal instruction on full size standard
electrical equipment under the personal supervision
of trained instructors.

At N. Y. E. S. you train your hands and mind
at the same time. You learn the theories of elec-
tricity—and then you are shown how to put the
theories into actual practice by solving the problerns
with your own hands,
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PRACTICAL
LESSONS

dnders of NewYork
whiletearning Electricity

Th man who has learned electricity by actually
doing electrical work under intelligent personal in-
structors can go to any part of the world and be
sure of a good living. There are N. Y. E. S. grad-
uates in all the countries of the world.

Write today for the 48-page booklet giving full
information about the N. Y. . S, Course and show-
ing pictures of the equipmnet available for your
personal use in our two seven-story buildings. IT
1S ABSOLUTELY FREE TO YOU.

The NEW YORK ELECTRICAL SCHOOL
29 W. 17th St., New York

MAIL TODAY
I The New York Electrical School
] 29 W. 17th Street, New York.

)
|
|
l Please send me FREE your 48-page booklet. |

It is understood that this request puts me under |
I no obligation. i
|

NEW LOW PRICES
New Tube

Tire

\!
GOODRICH, ¥
GOODYEAR,
FISK, ETC,
Bestused tires
treate, A
our secret pro.
cess — gIVINRg
THOUSANDS
UNUSUAL 5
MILEAGE s A
GUARANTEE: Any tire failing or Expreas
to give satisfaction replaced at one-half purchase price.
Send $1.00deposit on each tire. Right regerved to sub-
stitute. }f you send full amount, deduct 5%.
CHICAGO TIRE & RUBBER COMPANY
3100 So. Michigan Ave. Dept, 317 Chicago

Onty 4 Motions used In
_playing this fascinating |/
instrument. Our pative
Hawaiian instructors _

i
plained clearly.
Play in Halt Hour Easy Lessons

After you get the four Even if you don’t know
easy motions you play one note from another,
harmonious chordswith the &2 printed lessons
very little practice. No and the clear pictures
previousmusicalknowi= make it easy to learn
edge mecessary, quickly, Payas youplay.

Free Guitar Write at Once
and Outfit in Genuine Seal Grain You’ll never be lonesomg with
Fabrikoid Case as sson as you en- thig beautiful Hawaiian Guitar.
roll. Nothing to buy—everything Write for Special Otier and easy
furnished. No delay. terms. A postcard will do. ACT!

OTHER } Tenor Banjo, Violin, Tiple, Tenor Guitar, Ukulcle,
COURSESJ Banjo Uknlele — under well - known instructors.
FIRST HAWAHNAN CONSERVATORY of MUSIC, Inc.
9th Floor, Woolworth Bldg., Dept. 40 New York, N. Y.

Approved as a Correspondence School Under the Laws
of the State of New York
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at $60 to $125 a

1am looking for more

week! ambitious young fel-

lowstoplacein well-paid Elec-

r trical jobs. You neednot have

% more than a common school

education toqualify for this oppor-

tunity—but you MUST be interested

in Electricity and willing to devote a few

? hours of an evening to preparation for a better
job and increased pay. First I will put you thru my
rapid, simplified job-ticket method of training, thenI will
gee that you are actually PLACED, or the small amount

charged Tor this instruction will be refunded A millica
dollar institution stands back of this offer, Mail coupon
for complete details today.

o= & Flectrical JobTickets FREE =+

This coupon isgood for 5 Electrical Job-Tickets
absolutely FRERE if mailed to address below promptly.
These Job -Tickets prove that any man, with grammar
school education or better, can master Electricity at
home by our new method. In addition, details of our
TWIN service, training and employment, will be sent
you, also facts about your chances for success in the
great Lilectrical Industry.

Name
Address ...
Age.oooo o ~Oceunation ______ o eeecennnnnannn. -
Mail to CHIEF ENGINEER DUNLAP
-

%Amexicm@chm} |

Dept.E526 Drexel Ave. and 58th St., Chicago, il

Own Your Own

BUSINESS

By the Nestler Plan, any ambitious
man can run his own profitable tire-
servicing business. No previous tire
experiencerequired. Nestler methods
and equipmentalso bring big profitsto
vulcanizersand garages. Smallinvest-
ment; large returns,—for the Nestler
operator has an exclusive,up-to-
date service thatevery
car-owner
needs,

ije .
lgﬂ‘tca}]feis [

1o ad ), book “The Nestler Plan.”
It tells allabout the amazing Nestler
method of servicing tires and making
money in a sound business of your own.

NESTLER RUBBER FUSING CO., INC.
Dept. 25 245 W. 55th St,, New York,N.Y.
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Conducted by GEORGE A. LUERS

(Continued from page 43)
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INNER TUBE WATER BOTTLE

In the sketch is shown, a simple, un-
breakable and satisiactory carrier {or
water, consisting of a three or four {oot
length of inner tube arranged for carrying
and pouring.

The ends of the tube are cut and jointed
over pieces of wood with tire tape to form
handles. A pouring hole about one inch in
diameter is cut in the tube just below one
of the handles.

GASOLINE GAGE
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The diagrams above show the workings of this
novel gasoline gage.

This type of gage may te made quite
readily by utilizing the gasoline cap tank.
The gage itsell is composed of a length
of copper tubing and a large cork. \When
the base of the cork vests on the bottom of
the tank the tube should just reach the
filler tank cap. Two holes are drilled in
the cap and the rod calibrated. The dia-
gram makes the idea clear.—A. I°. Peck.

s

o) 30R 4 {1 LENGTH
7 OF INNER TUBE

An ingenious method for utilizing the old inner
tubes, is outlined above.

Interchangeable All Wave Kit

A e A ////:

Wonderful, new device, guides your hand; corrects
your writing in few days. Big improvement in three
hours, - No failures, Complete outline FREE.
Write C. J. Ozment, Dept.44 St. Louis, Mo. -

HE short-wave, interchangeable coil

system is intended primarily for ama-
teur and experimental use, but is suitable
also for the reception of broadcast programs
on the short wavelengths. Long wavelengths
may be received by using a dilferent set
of coils. The system consists, briefly, of

three terchangeable coils, each unit com-

prising a grid and plate inductance. A
suitable base is provided, on which an ad-
justable primary  coil is mounted. The

coupling of this coil may be set for the best
results with any antenna. \We prefer the
“fixed tickler,” capacity controllel circuit.

The set shown in the above photograph was constructed with the interchangeable short wave

kit.

a range of 15 to 550 meters may be obtained.

mly held in place by means of a special plug-in mounting. 1 .
Gy 4 : f the amateur bands. making the set really single

the feed-back need not be touched over

The coils will be seen mounted at the right-hand side of the set.

any o

By using different coils
The coils are of rugged construction and are
When tuning it will be found that

control.—Photo courtesy Aero Products, Inc.
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—to build
the finest
loud speaker

You
EVER HEARD

—_—

famous

FENCO 3 FT.
Cone Speaker

COMPLETE KIT ONLY $12
OTHING else necded—

Blueprints show you every
step. Kit most complete in ex-
istence, even glue and washers in-

cluded.

The biggest bargain in 3-foot cone
outfits on the market. Fenco unit
only used.

3-foot cones are recognized as
the finest in Radio today. They
give power, range and beautiiul
clarity. Will reproduce vibration
from 35 to 40,000 cycles per sec-
ond.

FENCO CONE COMPANY
57S Murray Street New York, N. YJ

Just--—

I.EARN CARTODNING
At Home-It's Easy

Just think—$30 to over $230 a week pald to good car-

toonists for work that’s fun! And XOU can casily learn
cartooning at howme—no matter if you've never touched
a drawing pencil. Write for intercsting FREE Dook
describing our easy simplified method. Also detalls of
Attractive Offer to new students! Send posteard today
to Washington Scheol of Cartooning, Room  2065-E
1113—15th Street, N. W., Washingten, D. C.

BIG NEW 1927
CATALOG-FREE

Dealers, Agents, Set Builders —get our
big 1927 ,Car.alog g 225 mnationally advertised
lines. Lowest prices in America! Largest,
most complete stock. Radio’s latest develop-
ments. It's FREE—send for y“:\;t"z cogg n:)w.

ERICAN AUTO & RADIO o ne.
A'l‘.')t'zsn r‘l:chee Street, Kansas city, Mo,

WADE BENCH LATHE

Cap: 4”7 dia. x 127 length.
4»-—«&7 Sliderest has trarel en-
- tire length of hed.

Tead-serew inskde hed.
¥ Tollow spindle. Turn-
ing, facing, boring,
drilling, \nndmrz thread-
No. | Lathe, plain headstock $28.00. No. 2 Lathe

cudting.

bm;k peared headstock $58.00. Either lathe, 17x187 $§7.00

extra. Complete line of accessories at equally low prices.
H

GEROLD COMPANY
120 Liberty Street

Catalog sent free.

Dept. S-23 New York

Aaad e st s s e

Double Cone Knock-Down

Loud Speaker
(Continued jzom page 55)

PO TOww P

small handle is affixed to the wooden ring so
that the spcaker may be carried from place
to place with case. The manufacturer fur-
nishes an attractive wooden stand with the
speaker. The neat appearance and faithful
reproduction of the cone more than repay
one for the time spent in the construction.
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'How a Famous Phonograph

Was Invented
By W. H. JENKINS
(Continued from page 12)

P

A

Production of machines and records was
begun with the same enthusiasm that had
heen poured into the iuvention itself. In
addition to the improved record, Mr. John-
son had invented a spring motor which ran
absolutely evenly, and could bhe manufac-
tured at a reasonable price, so that the new
company was slarting out with superior
products which enabled it to meet any com-
petition that developed.

Over in England, Trancis Barraud, an
artist, had one of the earliest talking ma-
chines. Another of his treasured posses-
sions was a little black and white fox terrier
named Nipper. As Nipper sat before the
horn of the instrument, exhibiting interest
and bewilderment in every line of his tense
body and pricked-up ears, the artist had an
inspiration. Setting up a fresh canvas, he
began to paint. When he had finished an ex-
act replica of the scene before him he ap-
pended a title which was as happy an in-
smrzmon as the picture itself—“His Master’s
Voice.” I¢ was the same picture that to-
day appears on products of this well-known
talking machine company and that has be-
come one of the best known trade symbols
in the world.

With a machine which gave a creditable
reproducticn of music and the human voice,
and a trademark which not only identified
its instruments and records, but actually told
a convincing story as well, the new company
and its tireless founder began enthusias-
tically the task of supplying music to the
world. A dealer here and there, at first,
took on the new machine and as the num-
ber grew, production began to mount up and
up. In the devotion to his blossoming ideal
the founder lost sight of the inevitable flood
of money that was to pour in to the com-
pany. To some of his old comrades at the
hench, who had stood with him through the
lean and heart-breaking days, the fouuder
handed out substantial allotments of stock,
which were later to represent millions of
dollars.

ITand in hand with the building of a
dealer organization went that other essen-
tial of sales—advertising. In fact, the com-
pany and its advertising can be said to have
started and grown together. It is true that
the original advertising appropriation would
hardly be a decent postage item in their
present-day advertising program. A total
of $1,500 was all that could be squeezed out
for that first educational effort. But it was
a start toward one of the greatest continu-
ous advertising campaigns the world has ever
scen—a  campaign in which, in the last
twenty-five years has heen invested consid-
crably mecre than $40,000,000.

A good machine, a good record, an or-
ganized business and national distribution
were not the only stepping stones to Mr.
Johnson’s success. The moment he could

(Continued on page 77)

Get into the great new BIG Pay Indus-
try—Radio. If you’re earning a penny
less than $50 a week, clip
coupon now. Send for 64-
page FREE BOOK. Be a
Radio Txpert, and drawn
down big money for this
easy, fascinating work.
Positions everywhere. Need
for Radio Experts in every
community.  Short  hours,
BIG PAY. Free book gives
all_the facts.

Learn Quickly and
Easily at Home
Skilled Radio Engineers
will show you how to
qualify quickly and easily
at home, for Radio's fine
jobs.  We train you com-
pletely  and thoroughly.
Hundreds of N. R. 1.
trained men are today hold-
ing down good big jobs in
the Radio fleld. Iundreds
of opportunities now .x\\alt.-
ing  the trained ma
FREE E\TPL’OYM‘E\T
SERVICE. Many other hig
features. ret the facts—

CLIP COUTI'ON.

My charges
for consultation
$2.50 per hour.

AIl succcss due

B \\ thl\hlll
Iirooklyn

“Radio a gold
mine — your
course worth
thousands.””
A.R.Hcerke,

Winnipeg.

Get This Free Book!
Send coupon below for
FREE BOOK “Rich
Rewards in Radio,*”
Read for yourself.
No previous experi-
ence needed. Common
schoeling enough,

WRITE NOW!

Big .

AV mq £
R()utfl Furnished &

Materials  for

building up-to-date recciving sets
and to construct 50 well-known Radio circults in-
cluded to help you learn. An UNEQUALLED
OIFFER, Other special features now being of-
fered, so Act

Qui
NATIONAL RADIO INSTITUTE
Dept. FD-6, Washington

National Radio Institute,

Dept. FD-6, Washington, D. C.
Without obligating me in any way, bDlease
send me your free book, ‘“‘Rich Rewards in
Radio,”* also complete information on your
practical, home-study Radio eourse.
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He Climbed — from
$1,800 to $10,000 a Year!
Can You Match This Record?

Eight years ago, E. J. Dryden of Laredo, Texas, was an
assistant bookkeeper at $150 a month. Today, he is a depart-
mentmanager with an income of more than $10,000 annually.
Thissplendid record was achieved by the aid of LaSallctrain-
ing. Me first trained in Higher Accountancy; then in Com-
mercial Spanish, Business Management and Law. Steadily
hemoved upward, even whilehe was studying. First, cashier,
then credit manager, and now department manager. Each
step increased his income. Is it surprising that eleven other
employees of his firm have trained with LaSalle?

Send for Salary-Doubling Plan

What about your success record? Are you trusting to luck
—or are you following a systematic plan of training and ap-
plying the knowledge gained each day toward the better-
ing of your position? If you arereallyin earnest about that
biggerjob, there's a 64-page book it will pay you well to read.
1t describes the opportunities that await the trained man in
your particular field andshows you how you can quickly turn
them to your advantage. LaSalie will send it to you free, Get
?qndaa;'lystart on theroad tobigger pay by mailingthe coupon

= s = Find Yourself Thru LaSalle!—— —a— —
LA SALLE EXTENSION UNIVERSITY

The World’s Largest Business Training Institution
Dept. Chicago
I should be glad to learn about your salary-doubling plan
a8 applied to my advancement in the business field checked
below. Send also copy of ‘‘Ten Years’ Promotion in One,”’
oll without obligation,
[0 Business Management
O Higher A v
0 Modern Salcsmanship
O Traffic Management
0O Railway Station
Management
O Law—Degree of LL.B.
[0 Commercial Law
O Industrial Management
1 Factory Management
[0 Banking and Finance

0O Modern Business Corre-
pond: and Practice

[0 Modern Foremanship
and Production Methods

[0 Personne! and Employ-
ment Management

[0 Expert Bookkeeping

O C. P. A. Coaching

[ Business English

[0 Commercial Spanish

O Effective Speaking

Name

Present Position .. =

Address

MONEY-BACK GUARANTEE

No more worry with “'B’’ Battertes! Hook uw a
tect "‘B’° Battery Eliminator and forget bat-
tery®troubles forever. This wonderful new inven-
tlon means better reception, sharper tuning.
Gives you more real pleasure from your set,
Completely Equipped—No *‘Extras’ teo Buy
DOperates perfectly on direct or alternating cur-
rent, giving up to 90 volts current, and using the
full wave of the power supply. Simple directions
enclosed—anyone can plug it in to any kind of set
up to six tubes. Constant voltage
send glves set more power. Costs no more
than set of good “"B’* Batterdes, Sol-
Q0 131y buite 1n beautitully finished metal
azer | case, with genuine Bakelite top.
SEND YOUR OROER NOW
Don’t blame your set because run down °T3’'*
Batterles won't let it work right. Order your
Eliminator NOW. Write name and address on a
plece of paper, pin s dollar bill to ft. and mafl
it TODAY. Pay postman bslance ($3.75 plus a
few cents postage) when he delivers your Eilimi-
nator, Use It ten days. If not more than satls-
F fied, return ft and get your money back,

PERFECT ELIMINATOR CO.

v5 National Theatre Blda.. Cinclnnati. Ohio

G S M ELY S

Join the Association! We train vou to build and repair
radic sets—start you in busincss—enable vou to earn
%3 an hour upwards. Free 5-Tube Radio Set to mem-
bers. Write for special limited-time pnlan whereby
your membership need not cost you a cent. Write to-
day!
RADIO ASSOCIATION OF AMERICA

Dept. SN-5 4513 Ravenswood Ave. Chicago, |1l
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Mechanical Devices Animals Use
By DR. ERNEST BADE

(Continued jrom page 18)

PO wwwS

The bones ol some birds like the crane,
which often stand on one ioot, have a lock-
ing device on the knee whereby the bones
of the foot are made to act like one con-
tinuous column, permitting the creature to
stand motionless for hours without fatigue.
Locking devices :are also tound on the dorsal
fins of certain fish. Here the mechanism
spreads the spine-like fins and holds them in
position, even atter death. This is a sort of
a protective device whereby larger fish are
prevented from eating the smaller. As a
usual thing these dorsal fins are only actu-
ated by muscles and when the fish dies, the
fins relax.

Then, too, there are various types of
valves or flaps which permit the flow of
liquids, primarily that of blood, in one direc-
tion only. Under normal tlow the valve is
open and pressed against the walls ot the
conducting vessel. When the flow attempts

to reverse itseli the flaps of the valve close
and stop the flow until the correct direction
begins again. The highest tyvpe of valves
are found in the formation oi the heart of
the higher animals.

The pump itself is used. as an additional
means of locomotion, by the larva of the
darning ncedle.  This creature lives in
ponds and small bodies of water and when
suddenly disturbed it ejects water at the
same time that it rushes away with the aid
of its legs. This stream of water has con-
siderable force and drives the little animal
rapidly through the water. How ellicient
such a means of travel really is, may be
secn from the iact that only recentlv a ferry
has heen completed in England which uses
the recoil of pumped water as motive power.
For this means of transportation the claim
is made that it can maneuver much more
quickly than a propeller-driven crait.
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‘ The Canal-Geometers of Mars )
E_ By DONALD P. BEARD
' (Continued from page 22)

The canals composing this star-figure,
shown in Fig. 3 are named Phison, Fuph-
rates, Typhonius, Orontes, Hiddekel and
Protonilus. The reason why it was not dis-
covered previous to 1922 was that the late
Dr. Percival Lowell had drawn the canals
upott a2 Mercator projection which he him-
seli confessed ‘“is an invention of the
Devil?, in which on our world-map Green-
land becomes spread out bigger than Mexico.
This svstem of projecting the canals had
masked their assembly into a star-shape.

At the 1924 approach, however, it stood
out holdly and startlingly upon a drawing
by Trumpler of Lick observatory, in what
Prof. Pickering described as ‘“‘the most con-
spicuous possible position upon the planet.”

Migration of the southern bhorder of
Elysium some 118 miles northward was
noted by Prof. Pickering in 1922, while at
the same time its northern horder moved 76
miles to the southward. “After the (Mar-
ttan) summer solstice these motions were
reversed, Southern Tlysimm moving 18
miles southerly, while Northern Elysium
moved northerly 86 miles in the same time.”
A migrating lake on Mars was also de-
scribed by Pickering in the twin lakes or
Ismenius to the right of the great Syrtis
Major region in Fig. 3. “It moved 133
miles southerly, carrying with it the two
conspicuous canals Protonilus and Deuter-
onilus—shown in Fig. 3.”

It is in only one transitory position such
as occurred at the 1924 opposition, that the
“Star of Flysium” appears symmetrical as,
(and this is the amazing point in the whole
matter) it really is nol symmetrical at all

|

4
4

v D e e R e ]

Radio Wrinkles
Wanted!

The Radio Editor, Mr. Paul E.
Welker, wants to hear from you,
if you have a good idea or wrinkle.
Make a pencil or pen and ink
sketch of the contrivance, write 50
words or so of description, and
mail to the Radio Editor, ¢ /o this
magazine.
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as latd out upon ihe surface of the planet
tself! This implies a complicated calcula-
tion in the laying out of such a figure upon
the surface of a sphere, correlating it ex-
actly with empirical visual angles seen {rom
the earth beyond the capacity of any save
master geometers to accomplish!

In symbols familiar to reasoning minds
throughout the Cosmos that other life dimly
visioned on Mars may today he beating vain-
ly against the heavy door of our lethargic
consciousness, while we refuse to hearken
until it has succumbed to the cold and thirst
of its perishing world. When it has lapsed
forever beyond recall we mayv feel. tno late,
the poignant sense of an intellectual loss.

MODEL DEPARTMENT
BLUEPRINTS

|

Correct—Easy to Follow

|
Horizontal Steam Engine l
Engine details .. set $1.00
Boiler construction for 1
above . set $1.00 3
880 Ton Bark. .. 50c¢
Twin Cylinder Steam En- 4
gine and Boiler. . set $1.00 1
Gasoline Fired Locomo-
tive . ..set $2.00
U. S. S. Constitution,
“Old Ironsides”. set $1.00
13th ‘Century Man-of-War, 50c :
Chinese Junk, %
)
4
{

set  50c¢

Electrically driven auto-
_..set $1.00
50¢

mobile .
Roman Ballista L
Simple Steam Engine,

B 2 et et e e
SO NPRWN=OOOITDNUNDWN —

21 set 50c
22 “Santa Maria” . _complete 50c¢
23-24 Model U. S. S. Ports-
mouth ... _set 1.00
25 Building a Model Tug-
boat - . 50c
How to Build a Reflecting

Telescope

Send Orders to
MODEL DEPARTMENT
SCIENCE AND INVENTION

230 Fifth Avenue
New York City
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How Famous Phonograph |
was Invented 1
. . ) {
{Continued from page 75) )
3 o A
divert a portion of his encrgies from the
perfection of the machine and the launch-
ing of the new company, he began work on
a phase of the industry that gave it incal-
culable prestige and added greatly to its
$ 5 Do w N financial success. Nothing short of the ex-
clusive right to record the voices and music
PUTS THIS ELECTRIC of the world’s greatest artists of concert and
opera would satis{y him.
HELPER IN YOUR The difficultics in the way of this ambi-
HOME. GARAGE, SHOP tion were considerable, but they were
’ ? brushed aside with the same sureness and
This combination Polishing. Grinding and Drill- determination that had eliminated mechan-
ing Motor outtit is a mighty handy helper o 0 N
atound the house. You can (o a dozen and one ical and organization problems. The coveted
jobs with it—sharpening tools, grinding down, P . ] g
polishing, drilling. ete. ~Useful to drive washing artists were the idols of the public. They
machines, small bench Tafhes, sn\vs,ldrylsl.[ e knew how their voices or instrumental ren-
Many tools in 1. plete with S i 202 il s B
110 Volt 60 cvele A.C. Motor. base-siand. 1 guard ditions sounded amid the favorable settings
and 1'eslt.. 1 talner ﬂttalrlunen&,’ 1 l;):rif;;ul(‘lrlill anachi of the theater or the concert hall. But in
i 3 t 0 T TOOVEU
;;]uel’;et\ 85 Slcgrr‘s and “lom. ic DAY L;REE sounds that came hack f.rom the record of
TRIAL. Use this outfit 10 days.  If not satis- that day there were lacking the accustomed
fled, we’ll return every penny. Drice extremely . Iy
low. $20.25 express prepald. Stores ask $15 and volume, some of the musical detatl, and the
more. Send $5 with order, balance on delivery. charm of the artist’s pcrsonality.
United Electric Motor Company But Mr. Johnson’s company held up the
176 Centre St., New York Dept. 10 picture of a \\'01'1d—wulc. audience, mstca'd
s | of a few thousand people in a darkened audi-

Magnified 225 Diameters

8 This is what the tip of a fly's leg
is like when seen through the

ULTRALENS
MICRCSCOPE

At last a high
powered micro-
scope is within
the mcans of all
who wish to
study, observe
and experiment
with  the  vast
world of minute
objects invisible
to the naked eye.
Such fun it s,
as well as educa-

$7.50 for Complete Outfit Prepaid

tional. No technical training required. vet huncreds of
scientists and teachers are using this instrument. Gives
enormous magnification and perfeet definition. Send $7.50

for complete outfit. Send for descriptive literature.

Scientific Apparatus Corp., Dept. 263, Milten, Pa.

THE MIDGET SLIDE RULE
instantly adds, subtracts. mul-
tipltes, divides, solves propor-
tion, gives all rocts and pow-
ers. Logarithing, Sines, Cos-
ines, Tangents, Cotangents, Ete
Also gives decimal equivalents,
lettered and numbered drill and
tap sizes.

More than 110,000 sold, more
than 2000 unsolicitated testi-
monials. The Engine-divided
seales are on_white finished aluminum and are grease and
waterproof. Diameter 47, Trice with Instruction Book,
$1.50. Pocket Carrving Case, 50c extra, Cash or C. O. D.
Catalogue free. Yavr money back if you are not satisfied.
GILSON SLIDE RULE COMPANY, - NILES, MICH.

in 20 weeks, the System of Jimmy De-
Forest, World’s Greatest Trainer and
Maker of Champions. teaches you all
there is to learn about bexing and phy-
sical training. Every 6 months 30 are sel-
ected from all classes and recommended
to leading promoters for engzazements.
Send for famous book ‘“The Golden Ageo
of Boxing,” full of valuable information.
photos of great boxers and pupils who became successes
overnight, Tneclose 10c to cover cost of mailing, ¢te
JIMMY DEFOREST BOXING COURSE. Box 3047

347 Madison Avcnue New York City

You can be quickly cured, if you

STAMMER

Send 10 eents for 288-page book on Stammering and
Stuttering, *‘Tts Cause and Cure.’” Tt tells how I
cured myself after stammering 20 yrs. B. N. Boguc,
8140 Bogue Bldg. 1147 N. t11. St. {ndianapolis

LEARN PHOTO-ENGRAVING!

Earn $200 to $500 monthly., Thotography and Thnto-En-
graving taught by largest college of its kind. Established
1893. DBig demand for graduates.

Write for free book
{llinois College of Photography, Box Si-57,

Effingham, 111,

torium. There was the vision of singing to
lonely pioneers, travelers in the far places,
music lovers huddled around the fire in
snow-bound farmhouses, music lovers in the
countless homes of the great cities. And
there was that still greater lure, the assur-
ance that the actual music of the artist
would be preserved for all time.

These arguments finally prevailed. They
fell in line, these immortals of music; one
or two, timidly, at first, and then a proces-
sion that gradually swelled until a contract
with the company was as sure a badge of
success as any triumphal world tour—and
a much surer success from a financial stand-

point. Royalties from records made record-
ing artists wealthy beyond their fondest
dreans.

(To be concluded)

Rules for Model Contest
(Continued from page 40)

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

models for the
reach us on or before
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THEN CHOOSE
AVIATION!

RE you a red-blooded,
daring he-man? Do
you crave adventure,
popularity, admlratlon
and the applause of great
crowds? Then why not
get into the Aviation In-
dustry—the greatest ad-
venture since time began
—the greatest thrill ever
offered to man?
Think what Aviation offers you. The praise and
plaudits of the multitude, Ordinary salaries up to $75
and better than $200 a week! And a chance to get in
on the ground floor where revards will ke unlimited!
Aviation is growing so swiftly that one can hardly
keep track of all the astonishing new developments.
Air-mail routes have just been extended to form a
vast aerial network over the entire U,S. Many Com-
mereial Airlines aud airplane factories arenow being
organized. Men like Henry TFord are investing mil-
lions in the future of commercial Aviation for they
see its great possibilities,

Become An Aviation Expert!?

Get into this thrilling
PICK YOUR JOB!

profession at once while
the ficld is new and
uncrowded. Now—by a

unique new plan—you can Airplane Instructor
quickly secure the basic Airplane Lngineer
and preparatory tr’umng Airplane Repairman
you need to getstartedin Airplane Assembler
the A\{latlon Ind}]stry at Airplane Mechanieian
home, in spare time, Ex-

i Alrplane Inspector

perts will teach you the
gecrets andfundamentals
of Practical Aviation—
give you all the inside
facts that are essential to
your success, And, the
study of Aviation by this
remarkable method is al-
mostas fascinating as the
actual work itself.

' Uk T

Send for FREE 3 g
e FEV]
Book! INIIN TR

Send coupon for our new,
free hook, just out—'*Oppor-
tunities in the Airplane In-
dustry.”’ Itis vitally interesi-
ing, reads like a romance and
tells you things about this
astonishing  profession_youn
nevereven dreamedof. Write
for your copy today.

AMERICAN SCHOCL OF AVIATION
3601 S. Michigan Ave., Dept.1425 Chicago

Alrplane TDuilder
Airplane Salesman
¥xhibition Manager
Airplane Contractor
Airplane Motor Expert
Airplane Designer

n,,i 2 7 AViaroy
!

— e p— ——

AMERICAN SCHOOL OF AVIATION
3601 S. Michigan Ave., Dept. {425, Chicago, IN. I

Without any obligation, please send me your FREE Rook, “‘Op-
portunities in the Airplane Industry,”” Also information about
your Course in Practical Aviation,

Age I

Name

I Address.
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Choose as Your Profession

Electrical
Engineering

Electricity offers a brilliant future to the young

QU

man who is about to choose his carcer. Never be-
fore has there been such wonderful opportunity in
this great field. Big paying positions in electrical

work the world over are open
B. s. Degree to trained men — men who
in 3 Years

possess specialized, practical

knowledge. Come to the
School of Engineering of Milwaukee—the largest
the best equipped electrical school of its kind in
America. Here you are trained in both theory and
practice by a faculty of experts. You learn in large,
tinely equipped laboratories. If you have 14 high
school credits or equivalent, you can hecome an
Electrical Engineer with « Bachelor of Science (e-
gree in 3 years. If you have not finished high school
you can make up the credits you lack in our shoit
intensive Junior Electrical Engineering course.

Practical Electrical Education

Learn by the thorough approved scientific meth-
ods which our twenty-two years of specializing en-
able us to give you. 1n addition to Electrical En-
gineering, the following complete courses are given:
A.C. and D.C. Armature Winding—Wiring and
Testing — Practical Llectricity Llectrotechsiics—
Commercial FLlectrical Lugineering—Iunior Elec-
trical Engincering and Automotive Llectricity, arnd
Radio Sales and Service.

EARN WHILE YOU LEARN

You can earn money to help defray your ex-
penses while learning. "Our wounderful co-operative
plan brings an Electrical Career within the reach of
every ambitious man. Our Free Employment De-
partment secures positions for those students who
wish to earn part or all of their expenses. In addi-
tion, the Dcpartment will help you gct a good posi-
tion in the Electrical industry when vour training
is completed. Daily Broadcasting W.S.O.E.

New Term Opens May 9th, 1927

Big Book FREE

Mail the coupon today for our big new illustrated
catalog. Mention the course that interests vou
most and we will send you special information.
Read ahout the school that trains men for practical
and quick success. Sce how easy it is for you to
get the training that will enable you to step to a
splendid position and a handsome income. Mail
the coupon right NOIW. No cost or obligation.

scuouor‘znamn:km(‘;
_ o-F_‘Mllwquee -

Dept. S.I.-127A

Jackson & E. Wells Sts., Milwaukee, Wis.
- ==+ ----MAIL COUPON NOW - - - - - ..

SCHOOL OF ENGINEERING OF MILWAUKEE

Dent. S.1.-127A—Jackson & E. Wells Sts.,

Milwaukee, Wis.

FPlease send me without any cost or obligation. full par-
tieulurs of the electrical eourse I have checked, and vour hig
Free Book telling ahout vour institution :uxd how it will fit
me for a big position in the electrical field. Also tell me
about your Farn-\While-You-Learn Plan.

(Be sure to check courses interested in)

.Electrical Engineering, B.S. Degree in 3 Years.
B Commercial Ele~trical Engineering. | Year.
.. Junior Electrical Engineering, | to 2 Years.
Master Electrician, 6 Months.

_.A.C. and D.C. Armature Winding, 3 Months.
~Light., Moter Wirinn and Testing, 3 Months.
.Automotive Electricity, 3 Months.
.Refrigeration, 3 Months.

-Radio Sales and Service, 3 Months.
-Home Lahoratory Service. . R
.t am interested in yeur *"Earn-While-You-Learn’ Plan,

Name . Jiiwwass. 28520l N bt Ide 2 vl ABC Ceimes - g
AdRTESS  sumie - gpesprs gye CguEE e E g OFLELE C1510 O
City 2. 5% e e mak S edan o e 4 4 @ State o amisaaam. -
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(Continued from page 39)

P wwary

We will now make the top for the cab-
inet; it 1s 48 inches long, 12 inches wide and
shaped with the coping saw, commencing
514 1inches from cach end. It is also cut
out on the back edge to go round the baclk
of the shelf case and cabinet part. A 14-
inch groove is cut from the back in the
center to take the drawer division picce
shown at Ilig. C. The groove is 74 inch
deep and 8% inches long. This top is first
glued to the top of the lower frame, formed
by the tops of the end pieces. legs and
back, and then screwed to the back legs, end
pieces and back. The top screws are placed,
where the sides of the shelf case will cover
them, in countersunk holes. The drawer
division-pieces should be glued and screwed
in place at the same time (see Fig. C).
| lZach picce is 814 inches long, 4 inches wide
and 4 inch thick. It has a double draw
slide screwed to its bottom edge, as shown
in the same figure.

The end pieces for the shelf case are 9
inches wide and 28 inches long. FEach is
grooved to fit over the sides of the hack
picce as shown at Fig. . The grooves are
% inch wide and %5 inch deep. In shaping
the scroll edges tack or clamp the two pieces
i together and saw at one time. All shelf-
cleats, etc., should be bradded and glued be-
fore the ends are glued to the back and
top. The lower moulding is then put on
with brads and glue. The shelves are then
fitted, and a screw or two put in through
the back with long brads from the two sides
| to hold the glue while drying. Scroll picces,
| shown at Fig. B, can he made and glued to
| the legs and bottom picce to carry out the
scroll effect on the sides if desired.
| In making the drawers we use three thick-
nesses of lumber, 34 inch, 15 inch and 74
inch. The thickest forms the fronts, the
next the sides and backs and the thin, the
bottoms. At Fig. D is shown the easiest
good method for joining the pieces. and at
IFig. E the best way to put in the bottoms.
It will be seen that the back part of the
drawers is narrower by ¥4 inch than the
sides or front and that a 2%4-inch groove
is cut in the side picces to slide the bottom
into. A small brad or two driven through
the bottom into the back picce will hold it
in place. Brads cannot be used for joining
the drawer, for they will work out and cut
the wood along the drawer opening. Be-
sides the center division-slides two other
slides are put in as shown at Fig. J. After
these are put in the drawers are made to
fit the openings, as shown at Figs. J and C.

The lid or drop {front for the cabinet
should be made like a moulding board with
cleats set in with tongue and groove at cach
end to prevent its warping. It is 14 inches
wide, 33 inches long and shaped as shown
at the bottom. Brass supports shown at
IFig. 11 are used when the front is open, and
hinges secure it to the bottom piecce. Two
button catches (indicated at Fig. I) hold
[the front when closed. These catches are
placed one on either side of the lid.

A coat of flat paint, sandpapered down
shen perfectly dry. makes a good surface for
ecnameling, crack filler or putty is used afiter
this first coat of paint, to fAll brad holes or
caping joints, after which the first coat of
enamel is put on. .After two days the sccond
coat is put on and allowed to dry. The
transfers are then cemented in place, using
transparent varnish for cement. The knobs
arec put on the drawers and front and the
cabinet, if desired, finished still further by
lining or striping with variegated shades of
color. If striping is done the whole cabinet
should have a finishing coat of transparent
varnish. Pine or whitewood is the best
stock for enameling.
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FEXT weeks of pleasurable practice
gives you command of the Conn saxo-
3 phone which _enables you to entertain
yourselfandfriends. Be popular, increase
your income if you wish!Start now wich
aneasy-playingConn.Choice of world’s
foremostartists—and costs no more.
Free Trial, Easy Paymentsonany
Conn.Write for Free Book, details,
.G.Conn, (¥d., ConnBldg.
g Elkhart, ind.
NoORNN
BAND
INSTRUMENTS

AR ban,

Lhere Is No LIGHTER Like
SMOKERS
MASTER-LITE LIGHTER
Everybody Marvels How It Lights
No Wind Can Blow It Out
Opel'ates on an entirely new seientific
orinciple of ignition. Indispensable to
unokers. No hits, no iisses, a sure
flame. Handy pocket size. The meost
>ractical dghter for the smoker's con-
renience.

AGENTS MAKE
BIG MONEY
Selling to Consumers and Dealers

You will never know what a wonderful
opportunity we offer until you see the
Masterlite Tocket Lighter and examine
our sure-fire selling plans. Sclls on a
Hlash demonstration. We show you how
to sell Masterlites Big and Fast and
how to build @ steady repeat business
Send $1.00 for sample I4kt. beautifully
Gold-Plated Lighter and selling plans.

Masterlite Mfg. Co., R g e o

e T
ZIP-ZIP
CAMPERS AND TOURISTS:
Here is the very thing rtor you.
Campers tell us “that this is the
freatest weapon to be had where
firecarms  are  prohibited. Zip-Zip
Shooter is noiseless. powerful and ef.
feetiva and is used hy a great number
of tourists and campers. Thousands of
hoys are made happy with this won-
derful Zip-Zip Sheoter. If your deal-

er hal)pex'lq not 1o have them order
& from us. Zip-Zip Shooter, 35¢ or three

for $!.00.
AUTOMATIC RUBBER CO., Dept. BB, Columbia, 8. C.

LEARN TO BE A DETECTIVE!

We train vou and help you get position when you
successfully complete course in ten weeks. The
“SCIENCE OF CRIME DETECTION" by John
D. Connors. detective and linger print expert. The
most practical detective course used in training our
own men.  Write for full particulars now. CON-
NORS DETECTIVE AGENCY, Training Dept.
22C, New Haven, Conn.
Firms in need of detectives, write us.

MUSIC LESSONS FREE

< You can read music like this quickly

IN YOUR HOME. Write today for our FREE booklot,
1t tells how to iearn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo, ete. Beginners or advanced glayers. Your
only expense about 2e¢ per day for music an postage used,
American School of Music. 57 Manhattan Bldg., Chicago

| Positively Guarantee

to increase your arms one-half Inch
in size, chest one full inch, strength
259, health, 1009 in one tveek’s
time. by rollowing my instructions
and using my exereiser 16 minutes
mornings and at night. Send $1 for
complefe course and exercisers. Sat-
isfaction guaranteed or 21 refunded.
PROF. J. A. DRYER
Box 1850-S Chicago, IIl.

7 e NEW IDEA
‘_/“ \THE

. *Bates Motor Saw

oy~ 6 S4wsiIN 1
Does the work of band-saw, rip-
saw, cross-cut, miter, hevel and
seroll-saw. A wonder-worker for
the home shop. Cuts 27 wood.
Amazing variety saw. Not a toy.

Bates Motorcraft Company

Dept. |
28 N. Ctlinten, Chicago. tIi.

12 or more, Silver plate, Single pins35cen. cheice 2 colors en-
amel, 3letters, date. Sterling Silver, 12 or more 45¢ ea. Single
Ppins 85c.ea. Free Cat. shows Pins, Rings,Emblems 20c to $3ea.

Melal Aris Co.,Inc., 7723 SouthAve., Rochester,N.Y.
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WORLD Radio Units
Save You 50%

A Current -
From

Your &8
Light =B Al
Socket | |L"“‘"~B‘:‘:sz‘°pon¥&

il

World )
¢“AY POWER UNIT

122

outs’”” and ‘‘screechcs.” Absolutely noiscless. Assures
full tone quality from your set and wider D X range. A
marvelous Improvement—at less than half the cost of any
similar cquipment. Shipped complete, subject to inspecs
uon, on receipt of price—or C. O. D. if you wish. 25
amnp. unit for sets of 4 tubes or less—$12.75 60 amp.
unit for sets of 5 tubes or more—$15.75. 5% discount
if eash in full is sent with order.

Automatically provides even,
unvarying “A’" current from
the moment you throw on
your set switch. Finer ‘n“cep—

tion, uninterrupted b

Clearest
Truest'B"”

Power with
< World Radio

Storage

- 12 Cell
¢‘B* Batteries 23 voic
Sturdy construction.

> SOLID RUBBER CASE protec-
tion. Recharged for almost nothing. Endorsed and listed
as standard by Radio News Lab., Pop. Radio Lab., Pop.
Sci. Inst. Standards, Lefax, Ine. and otgnrtmmous in- |
stitutions. Just state num-
send No Money ber wanted, andwewillship
same day order is recelved by express, C. O. D., subject to l
examinatlon, 5% discount for cash with order.
Lxtra Offer: 4 Batteries in series (96 volts) $10.50.
WORLD BATTERY COMPANY
1219 S, Wabash Ave., Dept. 83 Chicago, Iil,
Set your radio dials at 288.3 meters for the
World Storage Batlery Station W S B C.
Variety—New Talent—Always Initeresting,

o

Helps You Win

CONTESTS!

Cuts Wood&Iron

The F.P.M. saw cuts wood. iron and bakelite
at any angle. Used and recommended by
experts in every line. Unequalled for stur(‘!y.
lasting construction and fine workmanship.
Blades of finest tempered steel. Get the
F.P.M. Saw at any hardware store or order
direct.

1 F.P.M. Saw and 7 Blades sent prepaid $1.00

DEALERS Worite for Discounts JOBBERS
F. P. MAXSON, 1051 Newpert Ave.

BUILD YOUR OWN
F 'I'IPIER’S, CLOCK

We furnish blue prints,
finishing material and
instructions. Buy the
works, dial, weights and
pendulum from us at
surprisingly low prices.
You make a fine profit
building artistic clocks
for your friends.

Plain Works As Loew As
$5.60. Others With Chimes

At All Prices. Ask For
Attractive Free Offer.

CLOCK COMPANY

1679 Ruffner St.,
Phitadelphia, Pa.

“Winner for Agents

New Pocket Lighter! What Makes it Light?

Why can't a Blizzard Blow it out? No flint—

No Friction—No Troublesome Parts. Why fool

with matches NOW? Instant—Infallible—Guar-

anteed. Send 50c for Sample and Selling I'lans.
NEW METHOD MFG. CO.

Box S-1-5 Bradford. Pa.
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E The Biography of a Star |
: By W. J. LUYTEN :
l; (Continued from page 35) :

sands of times its original splendor, but only
temporarily.  Soon the excitement dies
away, and the debris are thrown on the
scrap heap of the universe.

The birth of an actual star must be very
different from this, because a star must be
given enough supply of fuel to last it a
quadrillion years or so, and no star while
still in its infancy will be as wasteful as a
new star during its short supremacy of
brilliance.

Even though we have to admit that we do
not know how a star is born, we do know
what it looks like in infancy. Probably all
stars, when they are very young, are ‘“red
giants,” not unlike Betelgeuse and Antares.
Antares, in the heart of the Scorpion is so
large that it would take a ray of light two
hours to run clear around it. If our sun
were placed in its center the orbit of the
earth would easily fall inside it, even the
orbit of Mars would be swallowed up by
this giant. Yet, even if we were inside we
might not know it, for this star must he
thousands of times rarer than our atmos-
phere, about as rarefied as a good vacuum
we can make with a hand pump. A man,
who on earth weighs 150 pounds and who
would be crushed .on the surface of the sun
under his own weight of over two tons, could
fly on the surface of Antares for he would
be burdencd with only onc pound as the
total weight of his body. Mecasures made
by Coblentz with a radiometer indicate that
the temperature on the surface of these red
giauts is less than 3000 degreces centigrade
(about 5500 Fahrenheit), a temperature “‘so
fow” that atoms are not very excited about
it, and even molecules may exist in it. As
a result, the spectroscope shows us the
presence of Titanium oxide on the surface
of this star, and of a lot of iron vapor.
Betelgeuse, the well known star in the
shoulder of Orion, is very similar to An-
tares, although not quite so large. It pre-
sents another unusual feature, viz.,, it
changes its light and, according to recent
measures with the interferometer, its diam-
cter also. During the time covered by the
obscervations Betelgeuse varied its diameter
by more than a hundred million miles, but
without showing any ill effects of it.

On the Russell theory, a star, after hav-
ing started in the Antares {fashion will
climb up to the level of Aldebaran, the
bright star in the Bull, then reach Arctur-
us, at 4000 degrees centigrade, Capella, at
6000 and fnally Vega, at 10,000 and Rigel
and the other Orion stars at 12,000, all the
while getting smaller in size, hotter, but
very nearly constant in its output of light.
Here, when it has arrived in the blue
stage, the star is much smaller, less than
ten times larger than the sun, and it has

become much denser, about as dense as
water on the average. It is now going to
settle down, and take things easy. If the

trend of stellar evolution really is this way,
then the stars begin by reversing their en-

gines and backing uphill so to speak,
climbing from a low temperature to a

higher one. Once they have reached the
top. they change to forward motion, and
run downhill first in high gear, but, as they
gather more and more speed they have to
put the brake on, and finish up running very
slowly in low. And all the while the stars
are shining they are wasting energy, pour-
ing it out into space by the barrel, so fast
that a star such as the sun loses per second
30 million million million million horsepow-
er: 30,000,000,000,000,000,000,000,000 horsc-
power!
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CHEMISTRY

Tug Chemical Industry now ranks fourth among the
industries of the United States and it offers a splendir
opportunity for ambitious men.

Arthur D. Little emphasized this very point in his
specch before the American Institute of Chemical
¥ngineers when he said: ‘“Industrial developments
along new lines are everywhere in progress and they
call upon the chemical engineer for new equipment
and new methods of production and control.”

One of the best ways for you to prepare for a good
position in this fascinating field is through the home-
study courses in Chemistry offered by the Interna-
tional Correspondence Schools.

These courses are complete and practical because they
were prepared hy some of the best-known chemists in
this country, including:

ArtrN Rocers, B.S., M.S.,, Ph.D.—Head of Depart-
ment of Industrial Chemistry. Pratt Insfitute.

ANDREW M. Farmnie, B.S. — Consulting Chemical
Engineer for the Tennessee Copper and Chemical Cor~
poration; American Zinc, Lead and Smelting Co.; Ameri-
can Zine Oxide Co.. and the Baugh Chemical Co.

L. M. ToLmaN, ’h.D.—Formerly Chief Chemist, Wit-
son & Co. Now Vice-president, United Chemical and
Organic Products Co.

Braprry SToucnToN. B.S.—Head of the Department
of Metullurgy, Leligh University.

OwrN L. Smixw, Ph.D.— Professor of Applied Chem-
istry, University of Pennsylvania.

Qualitative and Quantitative Analyses Outflts are sup-
plied with these I. C. Courses at special prices for
your laboratory work at home, and the courses are so
arranged that you get just the help you meed to secure a
g_ood position in the work you like best.

- Just mark and mail the coupon and we'll gladly send
vou Free Booklets deseribing the I. . 8. CHEMISTRY
Coursks or any other course in which you are interested.

Mail the Coupon for Free Booklet
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6190-E, Scranton, Penna.

Without cost or obligation, please send me one of your

booklets, and tell me how I can qualify for the posttion
or in the subject lefore which I have murked an X:

(] Analytical Chemistry DAnslyticpltand Industrial

[ Chemical Engineering =3 hemistry
[_] {ndustrial Chemistry [1Shert Chemistry Course
[ Metallurgical Chemistry (JPharmacy

Also courses specializing in the Chemistry of the
following industries
[ Manufacture of T.eather [1Manufacture of Iron
] Manufacture of Cottonseed Oil L] Manufacture of Steel
Manufacture of Petroleum Manufacture of Sugar
Manufacture of Sulphurie Manufacture of Soap
and Hydrochloric Acids [JManufacture of Cement

[ Electrical Engineering
[ Electric Lighting

{] Mechanical Engineer
[ Mechanical Draftsman
[ Machine Shop I'ractice
[J Railroad Positions

[ Civil Engineer
[JSurveying and Mapping

[JSteam Enginecering
Architect ] Radio
Architects” Blueprints

] Contractor and Builder

[ Architectural Draftsman

[ Concrets Builder

[1Structural Engineer

L] Alrplane Engines

OMetallurgy [ Mining O Mathematics

MO cseeeieiiieieiieereinceeseeaees s N M— S—
St Addresst e s IR « s B STt £ 5 4
Gty oot et LStAte. e =

MERA FREE]

Your Choice — $100 Professional
MOTION PICTURE Camera or Pro-
fessional View Camera.
Be a nwotion I'icture Cameraman. Por-
trait, News or Commercial I’hotographer.
Big money in all branches. Hundreds of
positions now open pay $75 to $230 a
week. Lasy, fascinating work.
BIG MONEY IN PHOTOGRAPHY
In your spare time at home you can
quickly qualify for a big paying posi-
tion and you get your cheice of these
standard professional camerzs absolutely
- FREE. Instruction also given in our
great New York Studios,

Write for FREE BOOK
Send name and address for big. new, il-
lustrated book on professional photog-
raphy. Explains amazing opportunities.
Write for your copy tonight!
New York Institute of
Dent. 82 10 West 33rd St.,

Photography
N. Y. Citv

Insure your copy reaching you each month. Sub-
scribe'to Science and Invention — $2.50 a year.
Experimenter Pub. Co., 230 Fifth Ave., N. Y.
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DISCOVER
NEW WORLDS

c ONQUER DISTANCE!

JANTINToN AN (S

Lend wings to

your eyes!—magnify your eyesight—
discover new thrills — new Joys — new
worlds—new beauties of Heaven and

Own_a Genuine TMPORTED
“Celestn” Telescope!
Craters of Moon!

Belts of Jupiter!
SEE Rings of Saturn!
Surface of Mars!
Explore Them With This Big,

"FREE

Powerful 3, Foot
35-POWER Trial f
“CELESTA” 10 Days
TELESCOPE

TE LESCOPES
are bhewoming
P increasingly popu-
¥ lar because they ure
¥ adapted for so many
uses:- or target
pract hunters;
ranchmen ; forest rangcers;
mariners; big game hunt-
ers; locating forest fires;
study of stars, porch usc;
general outdoor uses.

Preferred hy Eminent Scientists

4 sections, heavy brass
stock, beautifully polished,
tarnish- and rust-proof;
rich Morrocco leather
body, Powerful **Cel-
estia’ lenses of hril-
liant illumination great
tight-gathering power;
magnificent 35-pow-
er! 56 Millimeter
obiective  lenses,
Length closed 1235
inclies; cxtended 28

14, ] 51

?K)Dl‘bldl;;e(a‘f'«/z wr supply  “‘Celestia’’  Teles-

ing slide on copes to Explorers, Big Gamo

ese - Dleco Tlunters, Globe Trotters, Univers

makes it A ities. Scientiic and Research De-

Dus! -proof, partments, ete.  Delivered in sturdy
y case container. Regulurly sells for $40.

isture- £
moisLure i 7/ Our prices (while new impert-

ﬁ;:&{m‘éc' atien lasts) ................. 52650

metal “Our Plan Is Different”

o~ E ASK for NO MONEY in advance
NOTHING on delivery. Nee. Try, Use,

f)c‘,',e_r ENJOY “Celestia’’ Telestope for 10 DAYS
FREK TRIAL. If you’re pleased, you may pay

on BUDGET PLAN.
$6.00 MONTHLY

or, if you prefer to pay cash at end of 10 DAYS,

deduct $1.75 and send Check or Money $
Order for 82173 in PULL SETTLE- 24 1
MENT. Otherwise return Order

NOW! Send NO Money! Pay \othmg on Delivery.

“2 Generations of Honorable Dealings”

{
SEAVER-WILLIAMS CO. l
Importers, Lxporters, International Mail Order |
House |
365 Washington St,, Boston, Mass.
Sole Distributors of ‘““Celestia’ Teclescopes |
Gentlemen:—Send me the 35-Power “Celestia” Teles- |
cope for 10 Days FREE Trial on the above plan. I
NAME ... |
ADDRESS ..
Tear out and mml this coupon NOW ! If a new l
customer, please tell us soimething about vour-
self, we cwill appreciate and respect the informa- |
tion. THANK YQU! S.I.5-2_7_l
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principle

works both

your ordinary

Thermometer

andthe Blancke Thermo-
static Carburetor Control
On thia aimple prmcm!e (he Blancke Con-
trol made Fords run 0 68 miles on 1
alionsf gagin omcmlpubnc test. Reports
?rom 272 public and privatle tests
show -veru KO O milea per gallon—
breaking worid’s record for average gas §

mileage.

1509, Profit Guaranteed

New pi bined with AMAZING

SUR .'deﬁ'f-:m fﬂémovfisn‘g?n%z% o STRONGEST
3 y

o) wreateat ngent’s selling success of | GUARANTEE

recent years. Phillips V:cker gold 103 In

1oy (Proﬁt 5524 00) fn automotive history

backs sale of Rlancke
ntrol. Guaranteed to
give 150 miles on 6 gals.
of gas on Forde—eiimi-
minate carbon — save
haif ofl—relleve battery
strain--make motor run
smoother — give bettor

Weite o
deredl 000 in 1 month (Profit 53 004 00)

Wires. " Get ready another 2,000."* Every
mail brings similar astounding reportst
to introduce.
Get One FREE ‘pn7eines,
plan that guarantees 160 7, profit, starta
you without capital in a real business
that pays you from £100,00 to $2,500.00 | acceleration —allo
eac lnon'h and gives user Agent | slower_speeds in h‘ﬂh
new Fpord car FREE by time his present | gear. Saves half repair
one is worn ou( Exclusive territory. | billa. No hofes to driii;
Start to make real money— bemnnlns no bolte to remove. You
NOW! Sen today for sample control and \can put it onin 3 min.
great Distributor’s pi

BLANCKE AUTO DEVICES CO.
457 E. Erio Street, Dept. 863-G Chicago, NI
Cadillac and Delco Light now use
as Standard Equipment Thermo-
static Carburetor Control under
BLANCKE License. You can get no
better proof of merit than this.

$15 aDay
Guaranteéd
to Distributors

According to the theory of relativity the
stars are then losing mass; losing weight,
because light, cnergy weighs. The sun,
e.g, loses over a million tons of matter
every sccond. At first sight this scems very
alarming but careful consideration shows
that even so, the sun couid go on for more
than a million years without shedding
much more than the earth weighs.

Nevertheless there is here a
which nceds to be explained: geological
cvidence has shown us that the sun has
been of practically constant c¢nergy output
for at least half a billion years. Therefore
the sun cannot have ‘“evolved” much in
that time, and the whole process of stellar
evolution must take more than a trillion
vears. And yet, on the calculation we made
above, the sun must have lost very nearly its
own weight in that time, and must have been
a great deal heavier in the remote past.
And if it was heavier it must also have
been brighter, and sent out more light, an
additional argument for the theory that it
must have lost a great deal of weight.

Another difﬂcul(y which must be ex-
plained by a workable theory of evolution
is the distribution of the stars over the
various classes; why there are so few giant
stars, and why espccially there are so ex-
ceedingly few yellowish white giants, of
the type of Capella and Canopus. Is it be-
cause the stars run through this stage so
quickly, that at any one time there are few
stars in this class, or is it perhaps that
there is some peculiar difficulty connected
with this stage of the development which
makes most stars shun it? One argument
in favor of this theory is that the famous
“Cepheid” variable stars all belong to this
group. These stars are pulsating globes of

difficulty

gas contracting and expanding with clock-

like precision, and changing the intensity
and the color of their light. They are all
very massive stars and stars of exceedingly
high luminosity.

If the relative numbers of stars in each
group are to be explained by the shorter
or longer time it takes to pass through the
various stages, then there is some explain-
ing to be done about the giants and dwarfs
as a whole. Tf we should take a dragnet.
and collect evervthing that comes in our
way in space, we should find that out of
cvery ten thousand stars we catch, at least
0300 are dwarfs, smaller and fainter than
the sun. Of those brighter than the sun
probably five to six hundred would be
classed between Sirius and the sun, and no
more than a hundred or so could he called
bona-fide giants; and of these the majority
would he white. We might find two or
three blue giants, perhaps there would be
one red giant of the Antares tipe, and we
should consider ourselves very lucky indeed
if we had caught any of the Capella type.
How many of the kind of the Sirius com-
panion we should find we do not know,
perhaps there would be muny, perhaps only
a few.

For the present it does not matter, we
know so little about them and they form
such stumbling blocks in most of our
heories that we might take the easiest
way out and consider them out of season
when we catch them, and throw them back
into the occan of space.

Russell has lately advanced a new
theory, an extension and modification of
his old theory, which does take into ac-

count these white dwarfs, and may explain
their presence satisfactorily. It has long
been accepted that the source of stellar
energy may lie in the annihilation of mass,
in the collision inside the star of

ie., par-
ticles which blow themselves up in the
process, disappear completely as matter
but manifest themselves as energy, light,

and heat. Thus it may well be that the
millions of tons of matter the sun is losing
every sccond find their origin in millions
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PREPARE FOR AN

ART CARE;

—thru the only school operated as a
department of a large art organiza-
tion. Commercial Artlsts trained the
‘‘Meyer Both Way'® earn as high as
$10,000 Fer yvear. We today have hun-
dreds of students who had previously
studied in other art schools. Why?
Because your instruction is based
upon our everyday experience in
meeting the art needs of leadmg ad-
vertisers. Home study instruction.
Write for illustrated book telling of
the success of our students.

MEYER BOTH COMPANY
Michigan Ave. at 20th St. (pept, 64) Chicago, I1.

Somebody’s Going
to Start Making Money

In Your Town!
All over the United States, Harrison Representa-
tives are making rcal money. If there isn't a Har-
rison man in your community, the territory is now

open.
Harrison Clnthes represent the very latest in fashion.
They virgin-wool fabries in

are made of handsome, 1009
up-to-the-minute designs and mod q&x
finest, tit guaranteed equal to Filt
suits at several times the price. At L75 and $2
positively cannot he duplicated. We sell direct t
eliminating middleman’s protit and save men 15 to &
garment.

Our strong sales outfit is a brilliant sales maker
compels attentlon and makes sales easy.
shows you the way and gets vou started immediately. You
make big profits—$1, $5 and $6 on every sule. I send the
complete, expensive outfit FREE to ambitious and sincere
men who realize the splendid opportunily before them.
Write me today—at once—while territory is still open.

Workmunship is the
Avenue custom-nade
3

It
My speeial plun

Henry W. High, Pres.,
S. HARRISON BROS., Inc., Dept. E-37
133-141 West 21st Stxjeet, New York City

NEW PRODUCTS
WANTED

Many of our clients have unused plant und
facilities for manufacture and sale of new produets.

They will consider mew products and those which
are now  beinu manufuetured unsatisfactorily.

Among produets wanted are: Klectrical devices;
and those using small motors; products for 1na-
chine shops or foundries. especiully malleable or
grev  Iron; scules; refriverating devices; agrieul-
tural or other implements; railroad equipment;
household produets.  Opportunities also for prod-
ucts not in the foregoing elussitication.

Write Division of New Products

THE SHERMAN CORPORATION
ENGINEERS
31 MILK ST. BOSTON

Iife's Secrets!

Amazing new hook,‘*Safe Counsel, ’
ust out. tells you the thinga you want to
now straight from (he shoalder. Gives ad.
vice to newly married. Explains anatomy of

reproductive organs, impotence, laws of Sex-

Ll e, mistakes to avoid, diseases, pregnancy.

te nuuns 9 s'.artlxmz sections: 1—Science
o' Eugenics, 2—Love, 3—Marriage, 4—Chiid-

bl th, 5 Famlly Llfﬂ 6~Sexual Science, 7—
D|seases and Disorders, 8—Health and

Hygicne. 9—Story of Life. In all, 104 chap-
tora, 17 |nn~tmt|ons 512 pages. Examine

at our risk. Mailed in & plain wrapper.

SendNo Money

Write for your copy today. Don’t send a

cent. Pay postman only $1.98, plua postage,

on nrrin.sl Money refunded if not satisfactory.
KLIN ASSOCIATION

Dpt.

GIOI 186 No. LaSalle St..
MEN WANTED

Motion Picture Projection
$2.000 to $4,000 a Year
Quickly learned. Short hours. big pay. Best equipped
schoel in Michigan. DProjectionists for Movie Houses and
Road Shows.
MOVIE OPERATORS SCHOOL
61 Sproat Street. Dept. 4, DETROIT, MICHIGAN

WHY NOT spend Spring,
Fall gathering buttertlies,
buy hundreds of Kkinds for collections.
Some worth $1 10 $7 cach. Simple out-
door work with my instructions, pictures,
price-list. Send 10 cents (not stamps)
tor iy illustrated  Prospectus before >
sending butterflies. Mr. Sinclair, Dealer in insects, Dept.
41, Box 1424, San Diego, Calif.

2000 1N 3 MONTHS |

80c PROFIT on $! order; started with ad costing $21,
sold over 2000 orders in 3 months. Will send you ad,
letters and tell you how I did it free. Quiney Co., 779
Quincy Bldg., Chicago.

Chicano.

Summer and
insects? 1
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Cabinet
Shop
Special

$290.

with Motor

You ought to have this handy Parks in your shop.
It is a compact, complete machine designed just
like a big production outfit at one-fifth the cost.
Includes 8-inch circular rip and cross cut saw
with polished cast-steel saw table, 16-inch band
saw with tilting table for bevel-sawing, 6-inch
jointer, and motor operating from any light
socket. Just plug in and go to work! Fits in a
corner of your basement. Does any kind of cab-
inet and joinery work. Add lathe, shaper and
other attachments any time at small cost. For
the man who does ‘“‘odd jobs” in his off time this
Parks is a big money maker. Turn out as much
as a four-man shop working by yourself.

M'rite for cirenlar and Parks complete catalog
of handy woodworking machinery.

The Parks Ball Bearing Machine Co.

1553 Knowlton Street Cincinnati, Ohio
Canadian Factory: 208 Notre Dame East. Montreal, Can.

e
ChicagoMan
] go M
o -
Discovers irac
Gasoline '
What is this stran'ge new miracle guaranteed to
give 334 gal. of gas at only four-fifths cent
a gal., instantly remove ail carbon, increase
power, speed, pep? Sworn proof backs our
Fuaram_ee. Nothing ever like it. Not a mechan-
181060 rmitas - Costt practically nothng,
), iles,  Costs practically nothing.
Btis called MOTOR-MJ’STERY d‘u’scovel:"egd
y the eminent scientist, L. Forgrave.
Startling in action. Thogsar(\‘ds ©of users,
end no money.
TRY IT FREE 30 f0.1 i
ulck for FREE TRIAL, $100 WEEK

ALARY GUARANTEEto producingAgents.
M-M LABORATORIES, 6934 N. Clgrfst., CH

1002 41ce;
Guaranteed

ICAGO Dept. 5.4

EARN $100 to $250 a WEEK. You ean
quiekly learn (0 draw pictures that sell through
a  remarkable simple home-study method.
Earn money while learning and secure a well-
paying position after completing course. Good
artists are always in demand and earn from =

$100 to $250 4 week. Write today fer free book. No obli-
pation. WASHINGTON SCHOOL OF ART, Room 265-E,
Et15-15th St., N. W. WASHINGTON, D. C.

> CHEMISTS

)T' Our new catalog listing 5000 chemicals,

0 ~¢ 2500 illustrations Laboratory apparatus

a’h \ and 1000 books, will be ready for dlis-

13 tribution May l1st—Sent on receipt of

)% 50c. Radio catalog (100 pages) liberal
discounts 10e.

gs Laboratory Materials Company
- 635 East 71st St.,, Chicago,U.S.A.

C. L. PARKER

Ex-Examiner U. S. Patent Office

Attorney-at-Law and Solicitor of Patents

McGill Building, Washington, D. C.
Patents, Trade Mark and Copyright Law

“ BECOME A LIGHT
TRICK CARTOO

Send $1.00 for Beginners Instructions with
Laugh Producing Program of 23 Comic Trick

drawings. Cataleg of Chalk Talk Supplies Free
BALDA ART SERVICE. Dept. 4. Oshkosh. Wisconsin.

L. NI OTEEe )

Insure your copy reaching vou each month, Sub-
scribe to SCIENCE & INVENTION—$2.50 a
year.

Experimenter Pub. Co., 230 Fifth Ave., N. Y. C.
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of tons of matter being destroyed in its
center, being converted into light, and
radiated into space by the sun. If, for

example, one pound of hydrogen were
transiormed into helium inside the sumn,
about one-tenth of an ounce of matter

would disappear, but we should obtain, in
turn, cnough energy to heat a million tons
of water from {reezing to boiling. Rus-
sell's idea now is, that there are three dis-
tinct, and different types of matter which
can be turned into energy at different
temperatures. The first of these to go is
the “giant” material which gives up the
struggle at comparatively low temperatures
and which therefore accounts for the be-
ginnings of the red giants. Later on, as
the temperature rises, and the inside tem-
perature of the star goes up to 30,000,000
degrees centigrade, the trigger is pulled and
the secord charge is fired. This is the
time when the annihilation of mass begins,
and the star is now radiating away SO
much of its energy, that it is losing weight
very rapidly. It pays very dearly for its
desire to “keep up appearances’ as a re-
spectable star, its life blood is ebbing away.
Naturally this camnot last forever. By
sacrificing its inside the star may be able
to maintain its splendor for some trillions
of years; ultimately even this store of
cnergy gives out. \What happens next all
depends on the way in which this Hara-
kiri before was accomplished. If done in
a very reckless manner the whole star will
dic out very quickly, it will cool off at iis
surface, and disappear as a red dwarf.

If the star has used a little caution, it
may be able to prolong its agony and
shine a little longer as a white dwarf, it
is still hot on its surface and it still has
a lot of matter inside it. In fact it is so
stuffed with it that it attains the incredible
density of fifty thousand times that of
water.  Whichiever way the star decides,
at this time the curtain soon descends upon
the last act, and the star passes again into
oblivion.

What happens to it afterwards we can
only guess. Is there such a thing perhaps
as a celestial morgue, where dead stars
are put in cold storage until such timne
as there will be enough to start a new
diffuse nebula or a star cluster or what-
not? And this brings us back to the be-
ginnings of a star’s life, to that time be-
fore the stage of the red giant. The red
giants cannot spring from nowhere, and
vet where do they come from? It is the
cternal question of the hen and the egg,
which is the same in all cyclical processes.
And to us scientists it is the eternal ques-
tion of the questionmark, at the end of
every solved difficulty, the only thing that
keeps us going and the only thing that
makes science interesting forever. '

—~ > v vV vV

Can I Study Engineering
at Home?
By H. WINFIELD SECOR 3
SO (Continued from page 13) 4

teacher in most cases, you will generally find
that he has the initiative and perseverance to
look into every new problem confronting
him until he has mastered it thoroughly. The
chief asset of the college trained engineer,
so far as the speaker’s experience has been,
is that usually he is much better trained in
mathematics and physics also that he has
studied one or two languages.

There is one point where many college
students of engineering can brush up on and
that is mechanical drawing. The correspon-
dence schools certainly do teach mechanical
drawing in fine shape and some of the best
draftsmen that the writer has had the plca-
sure of working with have been correspon-
dence school graduates.

(Part II will appear soon.)
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NowYou Smarty

~You Are Paying the Penalty!

YOU were a wise guy. You
were young. you Wwere vigorous
and peppy. Batting around mights
until all’ hours of the morning
didn’t phase you in the least.
Four hours’ sleep!—three hours
sleep '—that made no difference.
Oh, you were smart—and Yyou
did love those wild parties with
the boys and girls—the wilder
the better. You were always set
—the sky was the limit. “Where
will we ge from here, boys?”’ Go!
Go! Go! It was a great life!
Nothing like it—‘“Wine, women.
| and song!”’ Pshaw! you didn’t
feel any bad effects of the high
speed at which you were going.
You feit fine. You were strong
and you loved to brag to your
friends about the many ‘‘big
times”” you had. 1f you stayed
up all night. so much bolder the
boast. Oh! you werg very smart!
But now—

You're Worried—  §
Your Pep Is Gone!

You awaken in_ the morning all
I tired out, sluggish, nervous, con-
stipated, dizzy, with headaches
l and a nasty taste in your mouth.
Your cheeks are sallow or sunken.
Your eyes—black rings under
| :,hem. blaatm{il blood(lishot, and
urning—Iin other words, you are
STRONGFORT bleary-cyed. thYou qo tod your
i work, not with energy and am-
Builder of Men bition, but with a slouch and a
qronch, Work drags. Your head
is befogged—you can’t think straight. You feel miser-
able, You are wretched.
why is it? Ah—you are paying the penalty for those
wild days of youth. The terrible mistakes you then
made, the terrific pace at which you traveled, the awful
abuse of your body, have come in for o reckening.

I Restore Your Health, Your Strength!

No matter how far down yeu have gone, | can and
will help you. Only give me the chance. 1 am your
friend, heiding out my helping hand te you. | don’t
care how serious your mistakes of youth were, how
much you dissipated, or how badly you nbused your
body. | don’t care how miserable and wretched you
are now—how weak and sickly—how wasted—I can and
I will help you.

| will build you up inch by inch—internally and
externally—until you are a robust powerful fellow—a
real He-man who will command respect and admira-
tion wherever you go. | have done this for thousands
of others and 1 will do it for you through my original
and unfaifing methods of

STRONGFORTISM

Science of Health and Strength

A new life will dawn for you. A new energy will grip
you. You will be chock full of ambition. Your head
will be high, your shoulders erect, your eyes bright,
your cheeks radiant with color.

STRONGFORTISM has lifted thousands of weak, ail-
ing, discouraged men such as you are out of the bog
of hopelessness and despair and placed them on the
straight rvad to health, happiness and prosperity.
STRONGFORTISM has aided Nature in overceming such
ailments as Constipation, Nervousness, Rheumatism,
Catarrh, Bad Blood, Poor Memory, etc., as well as the
ruinous results of neglecting and abusing the body.
STRONGFORTISM gave these men rencwed confidence,
vitality, ambition, success, and fitted them for the ioys
of a healthy, happy life. STRONGFORTISM will do
the same for you, no matter what your occupation or
surroundings,

SEND FOR MY FREE BOOK

“PROMOTION AND CONSERVATION OF HEALTH,
STRENGTH, AND MENTAL ENERGY.” It will tell
you frankly hew 1 can make you over into a vigorous
specimen of vital manhood. It is filled with astonish-
ing facts about the body that will prove a revelation
and give you new hope for a future joyous fife. It is
worth its weight in gold. Send for your FREE copy
of my book RIGHT NOW.

STR@N@I’@RT INSTITUTE

LIONEL STRONGFORT. DIRECTOR,
PHYSIGAL AND HEALTH SPECIALIST
DEPT. 332 NEWARK, NEW JERSEY. U.S.A.

—. — — CLIP AND SEND THIS COUPON — — —

i FREE CONSULTATION

|

-

ABSOLUTELY CONFIDENTIAL

MR. LIONEL STRONGFORT,
Strongfort institute, Dept. 332, Newark, N. L

Please send me absolutely free my copy of your book,
«“promotion and Conservation of Health, Strength and
mMental Energy.” I have marked (x) before the subjects
in which I am most interested.

. .Colds ..Weak Eyes .. Vital Losses
..Catarrh ..Flat Chest ..Lung Troubley

.. Asthma ..Despondency ..Paor Circulation
.. Headache ..Emaciation .. Round Shoulders
.. Rupture .. Rheumatism .. Youthful Errors

.. Thinness .. Nerveusness ..Manhaod Restored
..Pimples ..Constipation ..Skin Troubles
..Insomnia .. Night Losses ..Stomach Disorders
.. Impotency ..Short Breath ..Increased Height
..0Overweight ..Weak Heart .. Muscular

.. Weak Back ..Great Strength Development
Name iR e A
Age....... Occupation..........coiieviinieiiaiann
FoT L R
Citys S lbil saren 3o c-le e s 15 3k State...........
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» To Introduce

& Use HYDRO

W Insured TIRES

Hydro Agentsmake money selling

for One Year against all road

hazards regardless of mileage.

HYDRO TIRES sell fast because

” they have no eompetition in price;

;" / appearance and no equal in the

i Insured Protection to the user.

r/ Insurance Policy with every tire.
¢y

The Most Beautful Tire in Amertea”

are made by the only tire factory in

America selling its own product

through authorized Salesmen-Agents.

establish profitable tire busi-

ness of your own. No capital

required. Sales kit and adver.

tising heips furnisbed. Exelu

today for catalog and completo

information about the lydvo

Axeney Plan,

BRBRE 1113'

RERRRRIE

oy

i ®
F the only TiresintheWorld /nsured
norival in quality; no imitation in
7 LemiTIRES
We offer opportunity of lifetime to
sive territury grunted. Write

ddress nearest hranch
Dept. 47 HYDRO UNITED TIRE CORP.,
Pottstown, Pa., Millersburg, O., Chicago, Il

FYERE IT IS?

Marvelous Jownsend

“B” EL(ICMINATOR

omplete) .

A

Direct From Factory
atLowestPricconRecord

Great news!  For half the price of
aset of 13" batteries you can now
enjoy greatly improved reception
and be done with unreliable “B’*
batteries. We make the Townsend
“B Eliminator complete in our
own factory. That's the reason we
can give you at such a remarkably
low price o high quality instrument
baeked by a real guarantee. Users

report splendid results. A fine *“B” Eliminator at the
lowest price on record. Our 10 days Free Trial proves it.

MONEY BACK If Not Amazed and Delighted
You alone are the judge. We could not afford to make
this guarantee if we were not sure of the Townsend ‘B’
Eliminator’s splendid performance. Delivers up to 100
volts on any set on direet or alternating current—any
cyele.  Gives full wave rectification., I ull tone, clarity
T volrme

. Simply put your
Rus_l"order_ ?Qday name and address
on 4 plece of paper, pin a $1 bill to it and get it into
the mail at once. Your '3’ Eliminator will be sent you
prompily. Deposit only $3.95 plus postage with the post-
man. Try out for ten days—then if not thrilled by im-
brovement in operation, return Eliminator to us und pur-
chase price will be refunded in full. You don't need te
put up with battery nuisance another day when it s pos-
sible to own a B’ Kliminater at this startlingly low

price. Send for it today.
Townsend Laboratories, 713 Townsend St., Dept. 85,
Chicago, 11,
el L =
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Non-Swimmers! Sea Travelers!

Be SAFE

orexed  —In Roughest Water
1927 Sensation—Self-Inflating Life Belt
Paocket sized when earrying. Disten-
sible around body instantly.  Supported
by hollow =aluminum ribs. Great for
aquatic sports. Most pruetical and use-
ful safeguard ever invented. Direet, or
at_dealers.
INusirated hooklet free—write for it

SELF ACTING LIFE BELT CO.
55 East 8th'St. Dept. 102 New York,N.Y.

FOLDED

‘Start to Play—"
Very First Day

Be the life of the party. Xylor-
imbists make §5 to §25 a night,
No knowledge of musie required.
Wonderful for home. Iree, easy o
lessons; five days’ trial; a year to ‘)C‘
pay. Write for big FREE Book, i‘\’;\ig\
3: C. DEAGAN, Inc. Juse
EM eagan Buildin,
HE CHléAGO B
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The Astrology Humbug
By JOSEPH H. KRAUS
(Continued from page 38)
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hardly less
if he were

p-erequisite, a court astrologer was
necessary than a court jester, cven
not of as much real use.

I notice in a letter published in SCIENCE AND

INvENTION that Mr. Hardie, the author, states:
“The Ancient Science of Astrology could not
have persisted throughout the ages until today

were 1t not founded on some rock of Universal
Truth.” In my opinion, Astrology will exist as
long as Ignorance itself exists on the carth. The
two go hand in hand,

I await with interest any comment your readers
may have to make on the above.

Jon~ Francis Josgpir Fav
Los Angeles, Calif.
(And so do we.—EDIToR.)
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How to Make a Pc;lariscope1
By RAYMOND B. WAILES

(Continned from puge 48) 1

Alica and celluloid bent while being ex-
amined in the polariscope will show beauti-
ful colors and figures.

You can strain some glass vourself by
squeezing it with a pair of pliers until it
breaks, and actually see the strain in the
glass where the pliers grip i, through the
polariscope. Another experiment is to view
the corner of a strip of window-glass through
the polariscope. It will, no doubt, seem
clear and with no figures showing strains.
Now hold the corner of the glass in a blue
gas flame until it becomes hot and quickly
look at the heated spot through the nstru-
ment.  You will at once sce a figure pattern,
duc to the unequal heating of the glass, caus-
Ing strains in the glass.
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Wood-Working Articles
in Every Issue An
S. & 1. Feature
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[E Wirekraft--$3,000.00 in
¢ Prizes

: (Continued from page 33)
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Rules of Wirekraft Contest

{
HIS is a wirekraft contest. ITence 3
wire is to be used in the construction
of all of the models entered in this

contest.

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

No. 8 B and § gaunge is 12849 inches in
diameter or 3.264 wmiliimeters. [ts nearcst
equivalent in the Birmingham or Stubs iron
wire gauge is No. 18. In the Stubs stcel
wirve gauge it is No. 30; in the Dritish Im-
perial Standard it is No. 10. The nearest
wire to No. 30 B and S gange which is
01002 inches or .2546 wmillimeters in di
amcter is No. 31 in the Birmingham or
Stubs fron wire gauge.

M e e o e

In the Stubs steel
wird gauge it is No. 80; in the British Stand.
ard it is No. 33.

The builder may avail himself of the op-

Y vV vyVvVvvVvr

wires between No. 8 and No. 30, B and S

gauge,

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

portunity of using any intermediate sizes of 3
4

It is preferable to use non-rusting wires.

e e e

the rusting of any model. To protect wire A
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The publishers will not be responsible for ! ‘
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Y
Aontomotiver,
engineers claim
that the average
Ford may wear out
from 8 to 10 ordi=
ary Timers. Think of the
sales possibilities when yoa offer
tbe **Dypame Timer’’ with a” guaran=-
tee for the lifo of the car Youn do
pot have to bo a salesman Thisamaz=
ing Timer sells itself onsight, Y ou make
200 per cent profit on overy sula.

Makes 0id Fords Run Like New

InceaFordisequipped withthe' Dynamo*®
the timer can be forgotten—the only thing
ihat will prevent forgetting it wili be the

noticeableimprovementin thetunning of the
ar. More power,more mileage instantstart-
ng,cmazing pickup area few of the features

that will make any Ford owner a’ Dynamo

booster after he once uses this new Timer.

Get Territory Quick
Our agents can easily make
$5.000,%6,000,yes even $10 000
gyear.Sparetimeworkersmalte

20 U0 and even $3U OU aday.

John Cable made $200 in less
than 10 days. Muny others re-
port tremendous profita. You
too can get into the big money

Toaldour ng?n_ts we have arranged
nplanthatprovides themw)thakree
Sample so they can egmp their own

this wonderfu) Timer will make

themselvca apparent to any Ford ~ class tho same as Joba Cablo
owper after a minute’s examina-

and ot‘mrs
tion _Send numo snd address for DYRAMO TIMER CO.
B e e opestion.  426-875 Elesenthst.Milwaukes, ¥is,

- Course tor men of ambl-
Electrical o ni i ine
Over 5000 men trained.

Condensed course in Theoretical and Practical Elee-
trical Including

Engineering -

. ly related
subjects of Mathematica and Mechanleal ~ Drawing.
Students construct wotors, install wirlng, test elec-
trical machinery. Course designed to be completed

In one college yenr.

BLISS
é ELECTRICAL SCHOOL

Prepare for your profession in the
most interesting city in the world.
Catalog on request.

145 Takoma Ave.. Washington, D.C.

CanEarn

$500 aMonth

0,000,000 Tires in use. America’s
greatest oppertunity for men
with small capital. We furnish
everything—#$100 and up. Easy
payments. We train you FREE
right at homo. Start making

= money at once. Write today for
= Free Book of Opportunity.
HAYWOOD TIRE EQUIPMENT CO. o
1312 5. 0akiey Chicago, 1llinois

Earn $3,000 to £!0.600 a year. Prepare quick!y during
spare time. Also earn while you learn. New easy meth-
od. Nothing else fike it. Send at once for free hook.
‘‘Opportunities in Modern Photography’’ and full partie-
ulars. Special offer open now.

AMERICAN SCHOOL OF PHOTOGRAPHY
Dept. 1425 3601 Michigan Ave., Chicago, U.S.A.

TELESCOPES

ERNEST W. BLANDIN
1207 Columbia Terrace, Peoria, Il

ANDRE'S ACNE CREAM is Guaranteed for all Skin
Troubles no matter how severe or chronic. Pimples, Black-
heads, Eruptions on face or body. Eczema, Barbers’ ltch,
Scales, Crusts, Pustules, Enlarged Pores, Oily., Shiny or
Itching Skin. Lightens Freckles, softens and whitens the
skin. Immediate results. Write for full particulars.

Andre & Co., 4029 Cottage Grove Ave., Suite 457
Chicago, Il

SQUAB (; BOOK () FREE

Breed squabs and make money. Sold by millions.

Write at once for free 40-page book beautifully

printed in colors telling how to do it. Yoi

" will be surprised. PLYMOUTH ROCK SQuas co.

7 o 506 H St., Melrose Highlands, Mass.,

Insure your copy reaching you each month, Sub-
scribe to Science and Invention — $2.50 a year.
Experimenter Pub. Co., 230 Fifth Ave, N, Y. C.
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Thousands Use These

Ingenious

TRANSMITTER

UNITS

“I“ﬂ“""“

)
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Here's a marvel of Engineering design—a
practical miniature transmitter, used by
thousands of radio fans and experimenters
for amplification purposes.

It is a most novel unit,

having hundreds of

uses. Every amateur should have two or
three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS

PRONOGRAPH MUSIC AT A

~LOUD SPEAKER
RETRANSMISSION ~

10l

DISTANCE

ACCEIVER
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~TALKING LIGHT~ ~DETECTOR~
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Cab wiTH ENLARGED MOLE.

~ BALDWIN DHONE AMPLIFIER~

With each unit is mailed an eight-page instruc-
tion pamphlet containing suggestions for innum-
erable uses.

Our supply is limited; avoid disappoin

tment by

ordering today. The coupon below is for your
special convenience.

one/two amplifier units as advertised.
Name
Address

City, State ..
e EE NSNS EENE

SPECIALLY PRICED

Whileithey last—
(or Two for $1.75) gég

New York, N. Y.
Enclosed find 95¢/$1.75 for which send me postpaid
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which rusts easily or for color effects, the
models may be painted. lacquered, var-
nished or otherwise covered.

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

Only those portions actually constructed
of wire will be judged.

(kxample: A reed basket is suspended
from a wire chain. The basket not being
made of wire is NOT considered. On the
merits of the chain only will the prize be
awarded )

Wires may be twisted, spliced, soldered,

welded or hound together. Wire may be
used to bind other wires together. If
soldered a non-corrosive soldering flux

should be employed.

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

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

vExTION Magazine. It should he tagged
with name and address of the maker. who
will prepay charges if model is to Dbe

returncd,

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

The second prize will always be awarded
to an object possessing the best decorative
artistic or comstructive cffect. It may be
a replica of an cxisting object or a model
of an imaginative object or effect.

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

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

This contest started January 1st, 1927,
and will terminate January lst. 1928,

This is a monthly contest lasting for
twelve months, each monthly contest closing
on the first of the month following dates
of issue. Thus the contest for the month
of April. 1927. will close May 1st, 1927.
Winners for April will be announced in the
July Issue.

Add-ess all entries to Editor Wirckraft

SCIENCE & INVENTION MAGAZINE,
New York City
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§3,000.00 {n Prizes

rranged inMonthly Awards

First Prize $100.00
TFor Utility Only

Second Prize 50.00
Tor Artistic. Decorative or Constructive

Effect—may be a replica or model of some

imaginative or existing object.

Third Prize

Tourth Prize .

Fifth Prize

Sixth Prize .

Seventh Prize .. 7.50

Lighth Prize 5.00

Ninth Prize 3.50

10th to 16th Prizes of $2.00 cach ... 14.00
Total % iiuy.edeeei.iiogisss $250.00
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Tools Required

THE tools required for the construction of
Wirekraft articles may be found in the
Dec. issue of this publication, a reprint of
which will be sent free upon request. The
following tools may be used advantageously:

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

The materials which are necessary are:

Solder, soldering paste or flux, nails, one
piece of wood, and most important of all,

. wire of the sizes specified in the contest rules

and regulations.

1f the builder decided to weld his wires
together. a small welding transformer or a
storage battery may be used for this pur-
pose. For the formation of long cylinders,
a coil winding machine or a lathe may be
advantageously employed. Toy motors for
the operation of any devices constructed of
wire could of course be procured and added
to the model and the addition of miniature
sockets and bulbs to illuminate the interior
of any buildings constructed of wire might
also find a place in some of the con-
structions.
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Dr.
Harlan
Tarbetll
Master of Magio

who has mysti-
fied magicians
as well as (aymen

with his marveloua
Wwicks.

Astonish
Your
Friends—

Gain that magnetic popularity that
makes you the center of any crowd.
Business and social success is assured
the man who can perform mystifying
tricks. You can earn big money either
on the side or as a professional, as
well as being the most popular per-
son in your crowd. Why envy others’
skill? You can learn Magic yourself,
quick and easy.

Earn $250 to
1000 a Month

Even sleight-of-hand, generally sup osed to re-
quire long practice, s NOW made simple to
learn. For Dr. Harlan Tarbell, one of the
really Great Magicians, has finally opened up
the secrets of his profession in a completely
illustrated course offered at a merely nominal
cost. Through the wonderful Tarbell System
you will be able to mystify and entertain your
friends with simple tricks taught in your ve
first lesson. After that Dr.%iarlan ’I‘arbgl
takes you through the entire maze of sleight-
of-hand, card tricks and elaborate stage diver-
tisements. The apparently superhuman doings
of the accomplished magician becomes as
simple as ABC when you just know how.

Mai1 Coupon
fo
Special TOEEer H

There is a tremendous demand for magic
entertainment. Clubs, Lodges, Charity and
Social affairs—all will pay high fees to the
man who knows Magic. Dr. Harlan Larbell
really gets as high as $250 for a half hour's
work right now. Opportunity everywhere to
make money aside from your regular occupa-
tion. Salesmen find it a tremendous asset.
Find out all about this unprecedented oppor-
tunity to learn Magic. The coupon brings full
details without any obligation. Mail it TODAY.,

Tarbell System, Inc.

1926 Sunnyside Ave.,Stadio 14-25 Chicago

-J----------------.-------.

Tarbell System, Inc.

1926 Sunnyside Ave.,Studio '4-25 Chicago
Tell me all about Dr. Tarbell’s new and simple
system_by which I can learn the secrets of
MAGIC. “No obligation on my part.
Name...ocac--.

Addr
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Makes people and objects miles away
seem close. Brings new pleasures to
hume, farm, camp, travel, sport. /4
See moon andstars as never beiore.
New_ Ferry ‘‘Wonder’’ telescope
has § sections — over 3 ft. long
open, 12 in, closed. Fully brass
bound, Powerful lenses.

FREE [

Yes, Absolutely FREE]
Handsome leatherette cov-
ered Carrying Case, light,
strong, complete with
strap. Handy for farmers,
sute tourists and bikers.

5 Sections
8-PowerLenses
Thousands Delighted !
‘I am delighted with
the “Wonder’ tel-
escope. Today I have
been watching subma-
rines 3miles off the coast.’®
—PLilip Brush. ‘I can sec
across the Mississippi 3 miles
and sce people fishing.”—R.
.Thorn. “I am nearly 80 years
old andif I could not get another
would not take $10.00 for it.”"—
A. R. Walker. *‘[ can tell time on
the church clock 6 miles away.”—
2 Edward Foster. *‘Could tell eolor of
aeroplane 4 miles away.”—Mrs. L. M,
Yarbrough. *Isaw a Light House 13
iles away.’’—Clyde Scribner,

/SendNoMoney

Send name and address and Ferry Wonder
8-ft. Telescope with free Carrying” Case will
come by return mail. Pay postman special
bargain price of $1.85 plus few cents post-
age. atisfaction guaranteed or your
money back. Supply limited, order today!

Ferry & Co.,Dept. 1254 Chicago

[ Make Lamp Shades Like This— |

explains

Frames"™

“Wire Lamp Shade
completely the making of frames for
floor lamps, table lamps, piano lamps,
reading lamps, boudoir lamps, and desk
lamps. A list of equipment and materi-
als needed is given to aid the worker in
carrying out the instructions success-
fully.

Contains excellent designs,
splendid suggestions.

Send post paid on receipt of 80 cents.

The Bruce Publishing Company
358 Milwaukee St., Milwaukee, Wisconsin

WORLD’S FINEST
(3 FT. CONE) LOUD SPEAKER
“ENSCO™ KITS—$10.00

The choice of leading engineers. o
Write for hooklet on how to make this in less

Make your dreams come true!

Increase your income. Better

your position. Restore the joy

of living and doing. Tear yourself

free from the fetters ot the past.

Strike for a new and brighter future!

Membership with us shows you hqw.

Full information on request. No obliga-

tion. It's free. Just write your name and ad-

dress on a postal and send to us. NOW!

Self Improvement League of America
Suite 711, 75 Westland Ave., Boston, Mass.

than an hour.
ENGINEERS SFRVICE COMPANY
\25 Church St., Desk 10 - New York)
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40,000 Germs in a Kiss |
By JOSEPH H. KRAUS 1
(Continued from page 14) 1
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mitted on lipsticked lips was 707. Inas
much as the same girls were used in the

|
{

test, the prooi is conclusive that painted

lips aid materially in germ {ransmission.

A number of girls picked at random were
asked to impress a kiss on blood agar plates.
The plates were incubated and the number
of colonies counted and the nature of the
germs were then microscopically analyzed.
The cultures indicated the presence of many
pathogenic types of oganisms. \We have
the streptococcus viridans, which is found
in cases of endocarditis lenta, a malignant
endocarditis of a slow course (endocarditis
is an inflamation of the membrane lining
the cavities ol the heart); streptococcus
communis; staphylococcus albus; a species
from milk and the pus of osteomyelitis
which is not generally considered con-
tagious. The staphylococcus aurcus which is
found in the air, water, soil, etc., and which
is the cause of the carbuncle was located
on the lips. It is also found in cases of
osteomyelitis and sometimes in hronco-
pneumonia. The culture plates also showed
the micrococcus catarrhalis which is {ound
in the nose and throat of healthy persons,
as well as those suffering from colds and
other respiratory affections. It may excite
catarrhal inflamation and pneumonia may
occur as a secondary invader. Another im-
portant organism is the pnewmococcus. This
organism causes lobar pneumonia.

What then, do the tests show. They in-
dicate clearly that the average healthy per-
son has about 500 germs on his lips which
are transmitted during a kiss. It further
shows that many of these germs are capable
of causing disease, but the reason they do
not do so is because the body resistance is
sufficient to ward them off. Germs die
rapidly when exposed to temperatures lower
than that of the body and such temperatures
are found on the lips and palms of the
hands.  Germs also rapidly lose their viru-
lance. It has been claimed that about one
in 250,000 people will contract a disease by
kissing. The figure must be much less if
unpainted lips are kissed. It therefore fol-
lows that kissing is reasonably safe and that
only those discases actually due to germ
infections could be propagated. In addition
to those listed above the important ones are
typhoid, measles and diphtheria.

The facts given in this article indicate
that kissing, as far as transmission of
germs is concerned, is not as dangerous as
the first reports would have it. From any
other angle we refuse to comment.

laborawory No. 153100

BACTERIOLOGICAL ELANIEATICN

The Laprints of 1igs sere mmde 08 Veed agar plates ead fncohated !
1 5].50 C far 24 bours, mith the following approsiaate mzber of [
colontee of Patbogesia and Bon-sthogenle WIOTO-oTgNSlame Dt persdn.
TOEA @7 CoLamTs

Averzon

Aat fiaa 234 Zime  Iré Time  fo. of silooi-
vale [ 552 600 612
vls .
Bith woateche 294 m N4 293
Fexnle 512 0 590 5™
Teile
Tith Lipstiex [ n3 70 17

Tha folloeicg trpes of Mactaris were fomd {n practically all the
ltures, the patbogenic $ypes predomimeiing. Sireptoccccus viridase,
commnta, auress, #1dus,
micTeoocens catarTialie, puecavcoccus, also B, wudtille and ctimr mone
pathogenic organlems,

Gavpect fully wobmitted

s
Foe York, ¥.T.. 11, uareh 1527
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The laboratory report on which the facts
this article were based.
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Get Business by Mail

60 pages of vital business facts and
figures. Who, where and how many
your prospects gre.
8,000 lines of business covered. Com-
plled by the Largest Directory Publish-
ers in the world, thru information ob-
tained by actual door-to-door canvass.
Write for your FREE copy.
R.L.POLK & CO., Detroit, Mich.
880 POLK DIRECTORY BLDG.
Branches in principal cities of U. §.

Stop Using a Truss

STUART'S PLAPAO-
PADS are different from
the truss, being mechanico«
chemico applicators made
self-adhesive purposely to
bold the distended muscleg
securely in place. No straps,
buckles or spring attached
~-cannot slip, so cannot
chafe or press against the
pubie bone. Thousands have
sulccessfuléy htreated them-
LS selves  a ome  without
é’; alf‘l SIV'I:‘&::I hindrance from work—most

'~ Obstinate cases conquered,
Soft as velvet—easy to apply—Inexpensive. Avwarded
Gold Medal and Grand Prix. Process of recovery is
natural. so afterwards no further use for trusses.
prove it by sending Trial of Plapao absolutely FREE

Write name on Coupon and send TODAY.

Plapao Co., 924 Stuart Bldg., St. Louis Mo.

Name

N

Reduced

Reduced
Fac-Simile
Grand Prix

PLUMBING - HEATING
WATER SYSTEMS

SAVE UP T0 40%

Wonderfu! bargains—every-
thing guaranteed. Full line
of plumbing and heating sup-
. plies. Hot water, steam heat-
B Ing plants and fixtures and
! water systems at big savings,
Install Them Yourself
| Finestmaterialsall brandnew
and perfect. Tell ua your
wants and mzil us a rough
l# sketch of your rooms.

&= (.5 SEND FOR PRICE LIST
B. KAROL & SONS CO. SRR A

We will send vou the greatest pack of triek
cards with full SECRET instructions for only $1!
Find a sclected card after deck is shuffled—name any
card selected without seeing it—separate 1ed from biavk
in one cut—deal a pat tlush of any suit selected —com-
mand a selected card to separate itself from the puck—
and do hundreds of other mysteries! FIRIK with each
order, book of 300 other tricks. WRITEK TODAY!
The Magic Shop, Dept. $5' Hudson Terminal, N.Y.C.

THE MASTER PACK! §]

Candy Floss Machines

f 3? *100 Daily, Tarks and
(R Iairg. 1 Ib. sugar brings

$2. Elec. or hand, $150,
Catalog Free.

Nat’]l Candy Machine Co.
1638 E. 35th St., N.Y.C.
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- Fasy
i« Instant
%, Starting

B _the keynote
of outboard
satisfaction

ND Elto stert-
A ingiseasyin-
stant starting in the truest sense —
actual quarter turn starting —an effort-
less flip of the flywheel. Thousands of
users say that this is the most vitally
important feature in an outboard motor!
Your next motor should
haveit—anditshould have
the advantages of safe
rudder steering, trouble-
proof Propello-Pump, and
the sturdy construction
thatmeanslong service life.

Sendnow for the Elto Catalog.

ELTO OUTBOARD MOTOR
CO., Ole Evinrude,President

Mason St.. Dept. 18 Milwaukee

~ //1€
S flt

to beautiful
proporions =
while you sleep!

ANITA NOSE ADJUSTER ¥
is SAFE, painless, comfortable.
Speedy, permanent results guar-

anteed. Doctors praise it. No §

Gold Medat Metal to harm you. Small cost.
won 1928 Write for FREE BOOKLET  stfost-aster
ANITA CQ., Pept. F.73 ANITA Bidg., NEWARK, N. J.

( MAKE YOUR OWN
FIREWORKS

From materials obtained at any drug store for a few
cents. Colored lights and tlavés, tlower pots, fire tape.
gun powder, fuse, snakes, sparklers, ete. Send 20c¢
(sitver) for complete directions.

LR. C. BRUSIE, GT. BARRINGTON, MASS,

FREE to You/!

BLUEPRINTS
HOW_ YOU CAN READ THEM
AND BE YOUR OWN BOSS
Write Me—Mention Your Trade
C. L. RUMSEY, Dept. SI., Drexel Bldg., Phila.

t@f

BIG BOOK 10c!

3e a Man of Mystery! Amaze and
Mystify your friends. Fasy to
learn. This New 80-page Copy-
righted Book tells how. ILarge
Catalog of Magie Tricks, Jokes,
Puzzles and Imported Nevelties
included. Send 10c today!

. LYLE DoOUGLAS
Station A-3, Dallas, Texas

Earn $18 to $60 a week Retouching photos. ¥Men
or womeni, No selling or canvassing. We teach yon.
guaranteo employment and furnish Working 0utfit
Free. Limited offer. Write today. Arteraft Studios,
Dept. 43, 3900 Sheridan Road. Chicago.

) Print Your Own

Cards, Stationery, Circulars, Paper, etc. Save
“=2 money. Printfor others, big profit. Complete
3= easy, rules sent.

N outfits §8.85. Job press$i1, $29, Rotary $149. All
il ctc. THE KELSEY CO., P-47, Meriden, Conn.

rite for catalog presses type

D e N 2T A E e i
Hints for the Mechanic |
(Continued from page 49) 4

ELECTRICIAN’S SAW

The above photograph shows a double-bladed

saw so arranged that it will cut a slot wide

cnough to permit of the passage of BX or pipe
for electricians when wiring a house.

SCREW GRIPPING DRIVER

«‘\Q

——

This photograph shows a screwdriver which
will save much time and make it ecasier to place
screws in practically inaccessible places. The
screw is gripped by two springs against the
blade of the screwdriver.—John B. Roswick.

HACKSAW FILE

HACK SAW BLADES

~

FASTENED TOGETHER WITH STOVE
BOLTS

To speed up filing, particularly of material which

can be coarsely filed, a number of hacksaw

blades joired together with stove bolts as in-

dicated are very serviceable—Thomas F.
Johnson.

SANDPAPERING MACHINE

A sanding and polishing machine which makes
it easy to sand wood surfaces at a speed ten
times faster than hand finishing is illustrated

in this photograph above. This consists of a

one-half horsepower electric motor running at

a speed of 1800 R.P.M. and coupled with the

rotating disk by means of a flexible cable.—
Photo courtesy Mall Tool Co.
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Are You Afraid
to Face the Truth
About Yourself?

There are occasions in the life
of every man when he realizes
how miserably he has fallen
below what others have ex-
pected of him and what he had
dreamed for himself. The
“big”’ man faces the truth, and
does something about it. The
“little” man finds an excuse
for his failure, and does noth-
ing. \What are your answers
when you ask yourself ques-
tions litke these’

Am I not drifting
along aimlessly ?

What, after all, is my
purpose in life?

Am 1 trusting
much to chance
bring me success?

What is my greatest
weak point?

Is it lack of Will,
poor memory, mental
laziness, mind-wan-
dering, or what?

Am 1 “licked” by life,
am I a “quitter”?
What can 1 do, now,
to “find myself”?

How 550,000 People Have
“Found” Themselves
Through Pelmanism

. Pelmanism is a scientilic system of mind-training;
it takes the well-established principles of psychology,
simplities them so that they can be understood by
everybody. and arranges them into a really remark-
able system, which is designed to re-urouse and to
train certain mental faculties. which in most of us
lie absolutely dormant and atrophied.

What It Has Done

Pelmanism originated in Great Britain. Mem-
bers of the roval family, leading statesmen, dis-
tinguished military and naval officers, world-famous
authors. artists. actors, editors and publicists, lead-
ers in industry and finance, people of the highest
distinction in the Fmpire—became just as enthusi-
astic ’elmanists as clerks and “‘tommies” and day-
lahorers.

When the movement spread to America the same
story was repeated—captains of industry and fi-
nance. men of affairs. jurists. writers, leading bus-
iness men, professional people of all types—adopted
Pelmanism as enthusiastically as wage-earners and
college students. And now. over 550 000 people in
every part of the world, men and women usually of
the highest type of intelligence. have adopted and
use Dclmanism to help them “‘find themselves.”

Send for Free Book

Sir Robert Daden-Yowell,
Walsh, Major General
Beresford, T. 1

too
to

like General
Lindsey. Frank T
Maurice, Admiral Lord
O'Connor. H. TR Prinee Charles of Sweden, Jerome
K. Jerome, George Lunn, Nir Harry Lauder and thou
sands of others equally famous find that there is ‘‘some
thing in TPelmanism,’” can you afford to ignore its possi-
bilities for you?

we will be glad 1o send you, without charge a hook
culleqd “‘Seientitie Mind-Training.”’  This tells the com
plete story of I'elmanisin, what it is and what it (_kw; t
is filled with stories—some of g
of people whose lives have been completely made ovi
I'elmanist. To send for this hook involves vou in ne
obligation.

When people
Judge bLen B.
Rir Frederick

The Pelman Institute of America

(Approved as a Correspondence School under the Jaws of
the State of New York)

Suite 325, 19 W. 44tht St, New York, N. Y.

The Pelman Institute of America, .
19 W. 44th St., Suite 325, New York City

1 want you to show me what Pelmanism has actually done
for over half a million people. Please send me yYour tree

book, '‘Seientitic Mind-Training.”” This places me under
no obligation whatever.

DT T 1T e R PPN | SRE T I S
AQAPESS oo oo e ot
ity R e g B NR2@c cooncoctoanon ®
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month.

YOU will find many remarkable opportunities and real bargains in these columns,
¥ every month by reliable firms, dealers and amateurs from all over the country.
automobile accessories, the opportunity to make money,

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertising agency.

Ten per cent discount for 6 issues, 20 per cent discount for 12 issues.
tisements for the July issue must reach us not later than May 10th,

EXPERIMENTER PUBLISHING CO., INC,, 230 Fifth Avenue, New York, N. Y.

Opportunity Ad-lets

It will pay you to read and investigate the offerings made
No matter what you may be seeking, whether supplies,
or anything else, you will find listed here the best and most attractive specials of the

Name and address must be included at the above rate.
No advertisement for less than 10 words accepted,
Objectionable or misleading advertisements not accepted. Adver-

Cash should

Adding Machines

Marvelous Caleulator. Adds, Subtracts, Mul-
tiplies, Divides automatically., Work equals §300.00 mi-
chines. Five ycar guarantee. I'rice only $15.00. Write
today for free trial offer. Special: $3.00 L'ocket Caleulator,
ouly $2.00 eash. Lightning Calculator Co., Dept. 15, Grand
Rapids, Mich.

Freo Trial,

Advertisers and Distributors

Earn $8. )
Send 6c stamps for samples and secure territory,
Co., Cohoes, N. Y.

Distribute 400 frce Samples Stopleak Rivets,
Riveet

Advertising Agencies

24 Words— 355 Rural Wecklies, $14.20, Ad—DMeyer,
4112-81, Hartford, St. Louis, Mo.

Agents Wanted

Agents—Dest seller; Jem Rubber Repair for tires and
tubes; supercedes vulcanization at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes and
is guaranteed to 1ast the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make big money and free sample, address Amazon Rubber
Co., Philadelphia, Pa., Dept. 6

$60—$200 a weck. Genuine Gold Letters for store win-

dows. ~ Easily applied.  Iree samples. Liberal offer ‘to
general agents. Metallic Letter Co., 441 B., Norih Clark,
Chicago,

_s_rﬁ l_lnily silvering mirrors, plating and refinishing lznnll_s,
refleetors, autos, beds, chandeliers by new method. OQutfits
furnished.  Write Gunmetal Co,, Ave. 13, Decatar, TIL

ankru and Rummage Sales. Make 00 dail; Wo
sta?tﬂ_\l";u,pftnrnishlng everything. Distributors, Dept. 171, 609
Divislon, Chieago.

Make Money Silvering Mirrors, refinishing auto head-
lights. tableware, mectal plating, bed steads. chandeliers.
OQutfits furnished. International Laboruatories, Dept, 69, 209
Fifth Ave., New York.

Agents—New -Plan,

makes it easy to earn §$50.00 to
$100.00 weekly, selling shirts direct to wearer, No eapital
or experience needed. Represent a real manufacturer. Writo
now for 'IRIEE SAMPLES. Madison Company, 566 Broad-
way, New York. o

Big money and fast sales. l»}vcry_ owner buys gold ini-
tials for his auto. You charge $1.50; make $1.35. Ten
orders daily casy. Write for particulars and free Vsamples,
American Monogram Co., Dept. 71, East Orange, N, J.

asy, apnlying Gold Initials on Automo-
hi]sess‘.]'O(I{Towe?\'e[&(!:iEXOICA-ynccxlc(l. $1.45 profit every $1.50 joh.
Frec Samples. “'llalco Monograms’, RI1013, Washington,
Idoston, Mluss.

Polmet Polishing Cloth cleans all metals like magict
Gets enthusiastic attention.  Sells fast at 25¢. Sample
Free. I, C. Gale Co., 93 Edinbore Sreet, Boston, Mass.

Mirrors Resilvered at Home. (Costs less 5 eents per
square foot; you churge 75 cents. Immense r_)rof_ns plating
autoparts, retlectors, tableware, stoves, refinishing metzll-
ware, etc; outfits furnished. Detuils I'ree. Write Sprinkle,
Plater, 935, Marion, Indiana.

Sell Show-cards. New line. [ig protits.
Particulars free. K. Elfko, 525 South
Chieago. I
" lust Out—Patented Apron. No strings or straps; on
or off instantly; $20 u day casy; ever].v“dl-monsitlrall(obnd3
ale; ov rofit; commissions datly; write 2
B tre Cotrer. st it Corr Dot 505, St." Louis, Mo.

“Lightning Electrolyte, Charges Storage Batteries in-

Quick sales.
Dearborn  St.,

stantly.  Gallon costs 50c, sells $10.00. DMake it your-
self.  Guaranteed formuta $§5.00.  Write for free eircu-
lars.  Murphy, Chemist, Tujunga, Calif. Rox-C.

Open Rummage Store. e fumish eversthing, $75.00

daily.  Write for free particulars. N. Young, 2319 Seo.
Halsted, Chicago.

“Want $500 Soon? Sell beautiful _Drossgs, Coats, S}nrf.s_z,

Sweaters.  Amazing low prices.  We deliver. No exneri-
enee  neeessary Gei  eomnlete  outfit FREN! Write
Hirshey Knitting Mills, 1958 South California Avenue,
Chieago.

Agents Wanted (Continued)

Don’t seil for others. bmploy agents yourself. Mauke
your own products. Toilet articles, household speeialties,
ele.  500% protit.  We furnish ev ything and show you
how.  Valuable booklet tree.  Write at once. National
Seientitie Luboratories, 1958-W IBroad, Ttichmond, Va.
Sell “‘Fixit"” Rubber Repair. Liz pay. Doubles niileage
of tires and tubes. Self-vuleanization without heat or tools
Big season now. Marquette, GG2323 Wolfram, Chicago.
Be Independent, DMake, sell your own specialties. Im-
mense profits. Catalog, dependable formulas. special selected

a:;'euls' best sellers, frce. L. Lustro, 832 Kast Iershing,
Chicago,

Just out—Amazing invention.
washing 759, casier. Wushes, dries, polishes windows in a
Jifty.  Every housewife wants it. No more ladders to
climb, no mussy rags to wring. Iands never touch water.
Sells fast. 100% profit $90 a week is easy. Send for
catalog of this and 17 other Quality Rubber products direct
from Akron, the Rubber City. FFree outfit to husllers.
Write quiek. I<ristee Mfg. Co., 80 Bar St.. Akren, Ohio.

Our New Household Device wiushes and dries windows,
sweeps, cleans walls, serubs, mops. Complete outfit costs
less than brooms. Over half profit. Ilarper Brush Works,
152-3rd 81, Fairfield, Towa.

Selling Like Blazes! Ilcven-piece loilet zoods  assort-
ment at $2.23 with two-piece carving set free to your
customers. 1009 profit.  Davis Lroduets Co., Dept. b7,
1321 Carroll, Chicago.

Agents. Make $300.00 monthiy. Pay daily,
ment. Ithinestone initial buckles and novelties.
everywhere.  Exclusive territory.
Blue Island, Chicago.

New Camera. Regular black and white photos finished
quickly inside camera. Make money selling cameras, tak-
ing photes or doing both. Crown Company, Depl. 188,
Norwalk, Conn.

$75.00 Weekly to intreduce “Chieftain’' 3 for $1.95 Cuar-
anteed Tailoted Shirts.  Full working outfit free. Your
own shirts frec. Cineinnati Shirt Company, Lane 2703,
Cineinnati, Ohio.

Agents if you want to give vour customers the best house
dress values in the ecountry and make real money, write
B & G Mfg. Co, Dept. I1883. Pittsburgh. Ia.

Agents Wanted. $2.00 an hour for speclul advertising
werk ameng local families. Txeeptional opportunit pay
starts immediately.  American Products Co., 9238 Mon-
mouth, Cincinnati. Ohio.

Just Out.  Amazing new Air Burning Sclf-Heating IFlat
Iron.  Housewives wild abouy it. Cuts irening time in
half—saves 779 steps per average ironing. No tubes. No
wires. Sells fas $90 a week is easy. No eapital needed.
No delivering. w plan.  Write quick for territory and
oF‘roe Vutfit Offer. Akron Lamp Co., 1021 Iron St., Akron,

hio.

One device makes window

No invest-
Sell easy
Chaton Novelty Co.. 606

Airplanes, Aviation

Boys send dime for 12 inch mounted propeller and eir-
colars telling hew you can get a three-foot mndel aero-
plane free. Nothing to sell. Aers Shop, 3050 Hurlbut
Ave., Detrnit. Miech.

Biggest, Best Catalog Mode! Airplanes, DParts, Supples;
Se postpuid.  Keal Co,, 169 Spring St., New York,

Airplanes. Send for free Cuts and Plans of our won-
derful two place, companion tvpe, small, high life wine
monoplane and_information. ‘Hmv to hnild {his shin, and
be sure it will flv.** also Propeller literature. Crawford
Afrplane Mfg., 2225 American Ave., Long Beach, Calif

CIIEE

Art

Sensational—Trench art pictures—12 for $1.00.
Gometz, 2116 Surf Avenue, Rrooklyn, N. Y

Print Signs, typewritten lettcrs, en home nress. Samples

Harry

particulars  free. Bablon Signs, 126 Whittier Street,
I'ridgenort, Conn.
Genuine French Art Pictures—Ten for $1.00. S. Went-

worth, ¢/o Coney Island T'ost Office, New York.

Battle Photos and War Relics

I

To introduce. Amazing ear
Critchlow, Inventor, G-87,

I Auto Gas Saver FREE.
perforinance, Doubles mileage.
Wheaton, Il ) o -

Agents $72 a week. Donus besides. ~Tntrodvce finest
line guaranteed hosiery. Reat store pnriees. 126 styles,
colors. Credit  given. Kamples

furnished. Auto  to
travel in.  Write quick. Wilknit IToslery Co., Dept. 1155,
CGreenfield, Ohia.

Succeed Making Your Own Products. Use our Formnlas,
Trocesses.  All kinds. Al Iines_. Cataloyr, special eircu-
lars frec. D. Thaxly Co., Washinzton, D. C.

Hosiery Free and $12 daily. Sell nationally known Pure
Qilk  hosiery. Amazing values. Experience nnneressary.
Free samnle ontfit mailed immediately. Pure Silk Hosiery
Co., 208 . Monroe, Dept. P-41. Chticago. ) B
" Agents $60 Week. New tool chest, 8 tools in one. Handy
Filsg hip Snovkm. Fine leather case. Newest thine ot
Going big. Write quick. Novelty Cutlery Co., Chest 655,
Canton, Ohio.

For Dens: Relies from lurope’s battlefields (also medals)
illustrated catalogue with sample war nhotos 25e. Interna-
tional, 1889 Albany Ave., Brooklyn, N. Y.

Books

Free—My illrstrated Cireulars on Newthought, Selfenl-
ture, Tlealing, Yooi Phitosophy, Occult, Mystie and Selen-
tifie Tooks. Martens Publizsher, Inc.. Burlington, Yowa.

Hypnotism Wins! 23 casy lessons and 248 page llus-
trated reference gpuide, 22,00,  “Mindreading’’ (any dis-
tance).  Wonderful, $2.00. Seience Institute, S130 Mil-
waulkee Ave.. Chicagn.

Joke Bonks. trick hooks, and entertainine nnveHies. Cata-
Joz free. Makary, Dept. M, 339 Mountain St., Pittsburgh,
a.

Business Opportunities

You can have a business-profession of your own and earn
big incomo in service fees. A new system of foot eorrection;
readily learned by anyone at home in a few weeks. Iiasy
terms for training, openings everywhere with ail the trade
you can attend to. No eapitul required or goods to buy, no
ageney or soliciting.  Address Stephenson Laboratory, 18
tack Day. iloston. Mass

Operate money-making  mail-order business in
time. \Vrite for free particulars. Triangle Muil
Service. 600 Tlue Island Ave., R61, Chieago.

Hundred Best Markets for Your Photographs!  1iooklet
‘i’;ﬂc. siiver. W. K. Snyder, 1'ublisher, 18 Derne St.,
oston.

How would you like to receive bundreds of letters weekly
with 25¢ and more in every one? We are doing it.  You
can do it teo. e show you how. An oflice business you
can handle at home during spare or full time. Our in-
struetions will enable you to go in business for vourself
with w total investment of $10.  More details for stamps or
$2 for complete instructions. Address: Metvopolitan News
I3urean, Box 1038, Washington. ). C.

t5¢ puts your name on mailing list year. lieceiver offers,
magazines. Kentucky Ageney, Covingfon, Kentucky,

Mai) Order Informatien: Sensational money making
proposition. Particulars for two cent stamp. Llly, 40135
IMatlands Ave., DBrooklyn, N. Y.

ran
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Cameras and Photography Supplies

Make money in Photography.
Spare or full time.  New plan. = Nothing like it Ix-
perience unnecessiry.  American School of I’hotography,
Dept. 5332, 3601 Michigan Avenpe, Chicago.

o anmnG i I

Learn quickly at home.

g n " m

Chemistry

Learn Chemistry at Home. Dr. T 0’Conor Sleane,
noted educator and seientific authority, will teach you. Our
home study correspondence course fits you to take a nosi-
tion us chemist. Nee our ad on page 5 of this issue,
Chemieal 1Institute of New York, 66 W, DBroadway, New
York City.

_Your Chemical preblems solved and working process fur-
nished for Five Dellars.  Write me. W. Stedinan Rich-
ards, Consulting Chemist. Tox 2102, Toston, Mauss.

Chemists! Students! Experimenters! Read "'Popular
Chemistry” for experiments. chemical news, hook reviews,
chemical magic.  We print any formula and answer any
chemical question for subscribers. £1.00 vear. Three trial
copies 30e.  Book ecatalog and solubility ehart sent free
to immediate subseribers. Department B, Popular Chem-
istry Company, Swedesboro, N. J.

Experimenters: Study spectrum analysis.
with adjustable slit and seale $10.00. R. D.
215, Garrett. Indiana.

Chemists! Experimenters! Send 50c coin for Junior Chem-
lab. Contains chemicals, apparatus, instructions for per-
ferming 20 mystifying experiments. Many parlor tricks.
Worth  §1.00.  Clinton Chemical Co., Department B,
Swedeshoro. N. J.

Chemical Submarine: What mukes it submerge upon spy-
inr an enemy shin? A most wystifylng novelty. 250 post -

Spectroscone
Black, Box

paid. Clinton Chemical Co., Department I3, Swedesboro,
-
i "
Correspondence Courses
Used correspondence school courses sold on repurchase
basis. Also rented and cxchanged. Money-back guarantee,
Catalog free. {(Courses bought). Lee Mountain, Pisgah,
Alabama.

B e
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Educational

Home Study Courses. All Schools, Lowest Trices.
Cataleg Free. MNention subject.
some, San Franciseo.

Terins.
Fred Goetz, 440-T1 San-

Educational Books: all kinds, pew and used. List free.
Lyle’s, Pisgah, Alabama.
s Himn
B Electricity
Electrie Fun' Seventy stunts, 110 volts, $1. Cutting

Ceoneern, Campbell, Calif,
[ e 1 o " e

For Inventors

Inventors—(iet this pamphlet, *““What to Tnvent.'” No
theory or guess work, but things actually agked for hy
manufacturers. Sent prepaid for only $1.00. Inventor’s
Syndicate, 22 Paladium Blde., St Louis, Mo.

Unpatented ldeas Can Be Sold. I tell you how and hel_p
vou make the sale. Free particulars (Copyrighted).
Write W. T. Greene, 808 Jenifer Blda.. Washington, D. €

tnventors! Use our special service for presenting your in-
vention or patent to manufacturers. Adam TFisher Mg, Co.,
205-A Tnright. |t. Louis, 3.

Inventions Commercialized. Patented or  Unpatented.
Write Adam Fisher Mfr. Co., 205 Enright. St. Louls, Mo,

We help inventors financially to ret patents. Equitable
Investment Co., Box 1648, Washington, D. C.
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For Manufacturers

Miscellaneous (Continued)

Model.  Experbmental and Light Machine work. —Accu-
rate; piompt service. Lowest prices. Southern  Instru-
ment Works, 1210 Dallas Ave., Houston, Texas.
LTS SRR A1 3330115 SR

Formulas

500 Formulas 20c, Catalog FREL. Ideal Book Shop, Park

Ridge, Illinois.

Tt

Help Wanted

Forms to cast Lead Soldiers. Indians, Marines, Trappers,
Animals, 131 kinds. Send lue for illustrated Catalogue.
H. C. Schicrcke, 1034-72ud St., Brookiyn, N. Y.

A new discovery has been made to double the mileage of
your gasoiine. Guaranteed. cost about 5c to make. sells
tor $£1.00. Complete formula $1.00. Jawes Janocha, 2007
Bank St., Daltimore, Md. -

Flying Saquirrels—Rarest, handsomest pets for haouse or

park.  Uncqualled show-window attractions. Fun to raise
them. Mated pair and booklet $3.00, safe delivery guar-
unteed.  Wildweods IPur Farm, Woudville, Texas.

Easlly
Mirror Works,

learned. im-

French plate,
16 W,

Silvering Mirrors,
Wear

mense profits. . Plans free.
Excelsior Springs. Mo,

Detectives Earn Big Money. Travel. Esceilent oppor-
tunity. Great demand everywhere. FExXperience unnecc$sary.
Write, American Detective System, 2190 Broadway, N. Y.

Firemen, Brakemen, Baggagemen, (white or colored)
cleeping ear, train porters (colored), $150-$250 menthly.
Experience  unnecessary., 897 Railway Bureau, East St
Leouis, Il

Mcn., gmet Torest Ranger job; $125-%$2.000 month and
home furnished; permanent; hunt, fish, trap. I'or details,
write Norton, 2271 McMann Bldg.,, Denver, Colo.

If you can devote spare time to profitable work that pavs
8900 to $£4.00 an hour, write us at once. No experience
necessary. Nawco Company, Dept. 5-D, Covington, Ky.

Mcn—Women. 18 up. U. S. Government life jobs $85
2250 Montl. Steady work.  Short hours. Paid vacation.
Jxperience  unnecessary. Common  education  suflicient.
Sample coaching. list of positions and full particulars——
FRISKE.  Write tuday sure. Franklin Institute, Dept. 318,
Tiochester, N. Y.

U. S. Government Jobs. Iccome Railway Pustal Clerks.
(%155-8225 month) City Carricrs—Postoffice Clerks. {$112-
$192 month) Rural Carriers. ($1753-%235 month). Men 18
Up.  Steady work. Life positions. Puid vacations.  Com-
mon edueation suftieient. Ixpericnce unnecessaly. Hample
conching and full _particulars free. WWrile today sure.
I'ranklin Institute, Dept. J1, Kochester, N. Y.

Bo @ Detective. Work home or travel. Esxperience nn-
nor(’ss:xry.yl'zlrticulars free. George Wagner, 2190 Broad-

way,
et TSI T ST G0 04D
How to Entertain
Plays, tnusical conedies and  revies, minstrel  music,

blackface skits, vaudevilie acts, monolugs, dialogs, Teeiti-
tions, entertalnments, musical readings, stage hundbooks,
makeup goods. Big catalog free. T. 8. Denison & Co., 623
So. Wabash, Dept. 99, Chicago.

LTI S T T g1 T

Insects Wanted
Cash paid for butterfies,

tisement on page

i A IR ]

insccts. See Sinelair’s Adver-

st

Instruction

Learn Chemistry at Home. Dr. T. O'Conor Sloane,
noted cducator and seientific authority, will teach you. Our
home study correspondence coirse fits vou to take a position
as chemist. Nee our ad on puge 3 of this issue. Chemlcal
Institute of New York, 66 W. Droadway. New York City.

Home Study Courses by all schools on all subjects, sold
complete in fine econdition, «at bargain  prices, because

slightly wused,  Sensationai reduetions on all standard
drafting, engineering, automebile, radio, chemistry, elec-
trical eourses. Money Back guarantee. Basy Terms.
Courses bought. WWrite for FRER catalog. Feonomy Edu-

cator Service (Dept. H) 202 W. 49th St., N(‘,\LYﬂrk.
Learn to play Saxophone. Ban Guitar, Ukuleie, 50

cents.  Phenix, 7740 Langley, Chicago.
gy IR nin n n TS int " TS
Inventions Wanted
Inventions Commercialized.  P’atented or Unpatented.

Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo.

e
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Magic and Games

Free with $25 order our large dic box. Send 20c for our
large catalogue of tricks, puzzles, wigs, sensatfonal es-
canes. Oaks Magical Co., Dept. 549, Oshkosh, Wis.

Card tricks, Coin tricks. Hypnotism. Ventriloguism,
B1-page hoo complete guides, 10¢ ecach. G. Fenner, 2401
Jefferson, Louisville. Ky.

~Magic. You Can Entertain With the Best. Hundreds
of Mystifying Tricks you ean do are contained in our
new age cataloz.  Send 10¢ to pay postage. Sterling

Magie Co.. Tiox 33. Danville. Va.

Magic tricks, novelties, complete line. Send 10¢ for
Tirge catalogue.  Lufoniaine Magie Shop, 1118-N Ardmore,
Tollywood, Calif.

250 Magic Tricks, Magical Mysteries, 15 cents. Phénﬁ,
7710 Langley, Chicago.
S T s e SIS m

Manufacturing

To Order—Mechanical work, all branches.
perinenting. Quantity production. Parma
Works. Brooklyn Statlon, Clevetand, Ohio.

Models, Ex-
Engineering

fnventors’ Models and light manufacturing. B. L.
Nortwed, Ethan, 8. ak.
e T R T T S

Manuscripts
Short Stories Wanted
Earn $25 weckly,

magazines. Fxperience unnecessary.
Syndicate. 087. 8t. Louis, Mo,

Make $25 weckly at home, spare time, writing_ short

Spare time, writing for newspapers,
Details Tree. Press

stories for photeplays.  BExperience unnecessary.  Outline

free. Producers League, 603, St. Louis, Mo.

a il " I LT T T I UT TS (I IMTEMITIT
Miscellaneous

- Uni

Motion Pictures and Supplies For Sale

Films and machines, dirt cheap. Stamp for lists. Box
No. 5836 \Westport Station, Kansus City, Missouri.

AR R T S

Motorcycles—Bicycles

pDon't buy a Bicycle Motor Attachment until you get
our catalogue and prices. Shaw Mfz. Co., Dent. 6.
Galeshurg, Kansas.

87

Putents

1atented or unpatented.
205 Enright, St. Louis. Mo,

Inventions commercialized.
Write Adam Fisher Mfg. Co.,

Two tnventions—Two automatic inventions and a plus-

ter paris  process. Beware invenors’ rights. Willlam
Haines, Habana, Cuba.
P T e Lt s AT i

Patents Wanted

Mr. tnventor. If you have a patent or invention for sale
write Hartley, 38 Court St., Bangor, Me. -
Inventions Commereialized.

Patented or  Unpatented.
Write Adam Fisher Mfg. Co., 203 Knright, St Louis. Mo.

tnventors 1f you have an invention of nerit for sule,
wWrite Horan, R, 509, 5th Ave., New York.

IR IR R s

Photography
Have you a Camera? ‘Write for free swmple of our big
magazine, showing how to make better pictures and carn

money. American Photography, 118 Camera House, Doston,
17, Mass.

Used,
Catalog free.

rebuilt. Guaranteed

Motorcycle Bargains.
Fioyd Clymer, 814

Shipped on_approval.
Broadway, Denver, Colo.

Motors

Motors—New G. k. 110 or 220 solt 60-evele Single Phase
14 P §11.90—% H.T. $28.53, 1 11.I'. $38.50. Mail 33
Chieck or Moner order we will ship €. O. D. anywhere.
Aloter Speeialties Co., Crafton, Ienna.

e " s e e

Musical Instruments

Violins—Deep, Mellow, Soulful—on casy credit terms.
Migh grade, wonderful instruments of my own make. Devel-
opment of many years’ expertness. \Write for book. Gustav
A. Henning, 2424 Gaylord St., Denver, Colo.

Photoplays Wanted

$1,250—For A Photoplay—$1,250. Written by an un-
known  writer whose story was sold through our sales de-
purtment. We copyright, revise, criticize and market
photoplays. We are right on the sround in  Hollywood
in daily touch with the studios. We know the market.
Send  manuscript  today for free eriticism and adviee.
Universal Secnario Co., Room 217, 5507 Santa Monica
Bivd., Hollywood, Cal.

i i HmE

Printing Outfits and Supplies

Print your own cards, stationery, eirculars, paper, ete.
Complete outfits $8.83; Job Presses $11, §20; Rotary $149.
Print for others, big profit. All casy. rules sent.  Write
for catalog presses, type, paper, etc. Kelscy Company, -6
Meriden. Conn. -

100 Each, Letterheads and Envelopes printed, your name
a_nd address, §1.00. H. Thompson, 83 Stanley, Housten,

eXas.
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0ld Coins

California Gold, quarter size, 27c; half-dollar size, 53c.
Cotumbian nickel and catalogue, 10c. Norman Shultz, Box
746, Salt Lake City, Utah.

Old Money Wanted

$2 to $500 Each paid for hundreds of Old or Odd Coins.
Keep all old money, it may be very valuable. Send 10c for
new illustrated oin Value Book, 4x6. Guaranteed Prices.
Got D'osted, We pay Cash. Clarke Coin Company, 14
Street, LeRoy, N.

Patent Attorneys

Millions spent annually for ideas! Hundreds now wanted!
T'atent yours and profit! Write today for free bcok—tells
how to protect yourself, how to invent, ideas wanted, how
we help you sell, ete. Ameriean ludustries, Inc., 212 Vie-
tor Bldg., Washingten, D. C.

Richard E. Babcock, Patent Lawyer, \Washington Louan
& ‘Trust Bldg.. Washington, D. C. Booklet.

Monroe E. Miller, Ouray Bldg., Washington,
PPatent Lawyer; Mechanleal, Tlectrical Expert.
and Priority Record hlank gratis,

Patents— Send for form Evidence of Conception’ to be
signed and witnessed. Form, fee schedule, information frec.
Lancaster and Allwine, Legisteved Tatent Attorney in
d States and Canada, 242 Ouray Bldg., Washington,

D. C
Booklet

D. €.

Patents Procured; Trade Marks Registered—A compro-
hensive, experienced, prompt service for the protection and
development of your ideus. Preliminary advice gladly fur-
nished without charge. ooklet of information and form
for diselosing idea free on request. Richard 13 Owen, 130
%\\'en Bldg., Washington, D. C., or 41-T Puark Row, Now

ork.

Patents. Send for free bookiet. Highest references.
Test resuits. Prompiness assured. Send model or drawing
for examination and advice. Watson E. Coleman, Patent
Attorney. -grh Street, N. W., Washington, D. C.

Cooperative Plan for safe-guarding and commereializing
inventions before patenting, Write for free bocklet, Ralph
]I;ur%h, T*atent Lawyer, 501 Jeniler Building, Washington,

Unpatented Ideas Can Be Scld. I tell you how and help
ou make the sale. Free particulars  (Copyrighted).
Write \V. I. Greene, 809 Jenifer Bldg.. Washington, D. €.

Patents. Time counts in applying for puatents. Don't
risk delny in protecting your ideas. Send sketrh or madel
for instructions or write for Free book, ‘“How to Obtain a
I'atent’” and *'Reeord of Invention’’ form. No charge for
information on how to proceed. Communications strietly
confidential., Prompt, careful, efficient service. Clarence A.
O'Brien, Registered Palent Attorney,  Security Rank
Ruilding (directly across street from patent office), Wash-
ington, D. C. See page 65.

Patents: Trace-Marks., Ten_years experience in DPatent
Office. Consultztior invited. Booklet. Geo. Beeler, 2001,
150 Nassau St., New York.

“Inventors’ Guide'” free on request: gives valuable in-
formation and advice for all who have originul ideas or
improvements. Frank Ledermann, Registered Attorney and
Engineer. 17th Floor, Woolworth Bldg., New York,

" Big money awaits you Here. 250 signs or pictures an
hour witheut press. type or muchinery. Samples and par-
ticulars 1Uc. Straco, 1015% Mulberry, Springlield, Ohio.

nnrnnEn un R UL T ey

Radio

Boys! Don't overtook this. Thc ’Rasew’” Baby Detector.
Greatest detector ever brought cut with molded base. Tully
adjustable. See former advertisements in this publication,
or our catalogue. Detector with Galena Crystal complete 50c.
the same detector with Radiocite Crystal T5c¢ prepaid.  Send
for yours today. Radio Specialty Company, 100 Park Place,
New York City.

ann
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Rubber Stamps

Your name handsomely moulded in fancy letters upon a
rubber stamp $1.00 plus 10c for postage. Please brint

name. R. Skeffington. 18 Bulfinch St.. Doston, Mass.
Your Name and Address on rubber stamp Y0c. L

Thompson, 83 Stanley, Houston, Texas.

P L PT35S T T TR e

Salesmen Wanted

Millions of business men waiting for Brand New Indis-
pensable $10.00 oftice utility saving hundreds  of dollars
annually.  One man sold sixteen in three hours. Splendid
profits. . Write quick for trial offer_and exclusive Virgin
g(-ll'ritg;'y.l Lightning Caleulator Co., Dept. W, Grand Rap-
ids, Miel

Satesm

. Manufacturer of estublished line pguaranteed
tools offer profitable eonnection to nen with mechanieal
and some sales ability: part time men considered; two
average sales daily net $30.00 weekly; advance against
commission. Write for free catalogue and money-making
plan. J. G. \Woods, Inc., Dept. 215, 37 West 20th st.,
New York, N. Y.

Song Poems
Free *'Song Writers Guide.’”” B21-1239 Eim, Green Bay,
Wis.

Song Poem Writers—Address Ruy Hibbeler, D21, 210L
N. Keystone Ave., Chicugo. -

Song-poem writers. Address Monureh, 1172 Broadway,
Dept. 1333, New York.

TIPS TR T e T T s 1

Stamps and Coins

A

Stamps 100 All Different 3 cents. 8. 1. Quaker Stamp

Company, Toledo, 0. _ . .
Fine Approval Selections at 50% discount. 100 stamps
free for 3c postage. Write NOW. Wineholt Stamp Co.,
Woodbline, 27, Penna.

Typewriters

“Inventor's Advisor.,’” Dutentbook, with 139 mechanical
mosements, illustrations, sent free, Labinmer, Patent At-
torney, 3 Park Ttow. New York.

Patent, Trade-Marks, Copyrights.
an experienced practitioner devoting personal attention to
cach ecase. Inquirfes invited. References furnished. B. P.
Fishbwme, Patent Lawyer, 525-D McGill Building, Wash-
ington. D. C.

Inventors whc derive largest profits know and heed cer-
tain simple but vital facts before applying for DPatents.
Our book Patent Sense gmives those facts; free. Lacey
& Lacev. #14 ¥ St., Washington, D. C. Established 9.

Reliable services by

Beautiful registered bull pups $15.

Bulldogs, 501 k-
wood, Dallas, Texas, o8 =

Carl Miller, Regist:red Patent Attorney, McGill Build-
ing, Waushington, D. C.

Typewriters, all standard makes. $10 up. Fully guaranteed.
Free trial, Write for complete illustrated lists. Northwestern
Exchange, 121 N. Francisco Ave., Chicago.

e

Wanted

Detectives Earn Big Money. Work home or {ravel. Ex-
perience unnecessary. Write, Gearge Wagner, 2190 Broad-
way., N.Y.

Cash Paid for used riding boots, (not cowboys).
description.  J. Roy Reasonover, Kemp, Texas.

Send
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DEFINITE, PRACTICAL
AND WORKABLE MONEY
MAKING PLANS

IXTY-SEVEN plans — completely

outlined with a procedure for estab-

lishing yourself in those most suc-
cessful and most lucrative Spare Time
businesses in the United States.

Each plan consists: First—of a defi-
nite workable® item that can be retailed
by people of limited means and have
only a few spare minutes a day to util-
ize. Second—the best method of produc-
tion is outlined carefully with sugges-
tions as to what to avoid. Third—Ave-
nues of distribution or selling are given
—such methods of selling by mail as are
applicable and all similar details are
discussed, and Fourth—information of
importance in carrying on to reap large,
generous profits is discussed.

Altogether you have before you com-
plete, accurate Spare Time businesses
that have returned hundreds of dollars
to others.

Sparetime Money contains 100 Pages,
of the large magazine, 9 x 12 inches
—with handsome colored covers, over
100 illustrations.

NEW EDITION JUST OFF THE
PRESSES

PRICE S0c

If your dealer cannot supply you
use Coupon below

- - - - e - = = == W

’ THE CONSRAD CO., Inc, L]
1 230 Fifth Ave, N. Y. ]
] Gentlemen: 1 enclose 50c for one |
' copy o ‘‘Sparetime Money Ifandbook.”” §
i NEME . cvvvrennnaacssassscerarararaes O
[}

' AdATeSS  civvesnacnacoorvanaceseoss . |
1 City, Stafe «ooovreeoinnerieiiiiaas .
]

THE RIVER OF GOLD AND COB-
WEBS, by Harriette Ensley Hodgson.
Soft covers, 5" x634", 200 pages. Pub-
lished by Harriette Ensley Hodgson, New
York City.

This is a sprightly little production giving the
author's views about the patent system. The
writer does mot seem altogether satislied with the
way patents are treated in the courts, and is not
altogether pleased apparently with Patent Office
methods. It certainly makes very amusing
reading.

FLEMENTARY CHEMISTRY, by H. E.
Roscoe. Stiff cloth covers, 5” x 734", 266
pages.  Published by Frederick J. Drake
& Co., Chicago I

This very clever little book plunges into its sub-
ject at once by a ten-page presentation of the
atomic theory. The text goes on to such topics
~s chemical combination, crystallization, and we
follow right down the line and find the same sys-
tem carried to the end, short treatises on different
phases of the subject, until we reach the elements.
These are treated, singularly enough. yet very
practically in alphahetical order. But it does seem
curious fo find them given in what is really a
jumble because the specilic letter with which their
names begin fix their places in the text.

IIEPHAESTUS OR THE SOUL OF
THE MACIHINE, by E. E. Fournier
D’Albe. Stiff cloth covers, 414" x6%4",
76 pages. Published by E. P. Dutton &
Co., New York City. Price $1.00.

This is a publication in the To-day and To-
morrow Series issued by Dutton and Company
of this city. In its seventy-odd pages it gives a
picturesque description of the rdle that mechanics
play in the world. assigning to them even a physi-
cal” importance. Tucluded is a treatise on the de-
velopment of man from primitive races.

HYPATIA OR WOMAN ANXND
KNOWLEDGE, by the Hon. Mrs. Bert-
rand Russell. Stifi cloth covers, 415" x
614", 80 pages. Published by E. P. Dut-
ton & Co. Price $1.00.

When we consider the vast number of books
which are being written, it seems open to ques-
tion whether it is not enough to have one author
in the family, hut here we have Mrs. Russell, the
wife of Berfrand Russell, supplying this little pro-
duetion to the To-day and To-morrow Series. It
claims to present in spirited form the gospel of
feminism. =~ While she is what is called an ad-
vanced thinker, Mrs. Russell does distinctly rec
ounize the fact that woman's functions are dif-
ferent from those of men. Some modern feminists
are inclined to confuse the two sexes.

THE GREAT PACIFIC WAR, by Hector
C. Bywater. Stiff cloth covers, 5" x 87,
304 pages. Published by IHoughton Mif-
flin Co., New York City. Price $2.50.

This is a novel whose scene is laid in the future.
It is assumed that a great war is carried on upon
the Pacific Ocean. The hook is intended to pic-
ture what a frnture war on that ocean may be, and
what will take place if we are attacked by the Ori-
entals on the great expanse. While distinctly a
novel, it is a scientific discussion on naval affairs,
and. although a novel. it is deemed of sufficient
seriousness to be supplied with two indexes which
are certainly a comfort.

MAN AND HIS ANCESTORS IN THE
LIGHT OFF ORGANIC EVOLUTION,
by C. Iill-Tout, F.R.S.C. Stiff cloth
covers, 6”x 97, 136 pages. Published by
gowan Brookhouse, Limited, Vancouver,

In a dedication this work is dedicated to truth,
but wherever truth is too much emphasized by
modern writers. if is very apt to mean their own
views. Tt is hardly too much to say that before
going through a book of this kind, one should get
themselves in the proper frame of mind by deter-
mining to accept evervthing the author says as
absolutely setrléd. but some of us believe that there
is a good deal yet to he learned, and that some
of the old-time scientists evolved theories which
are worthy of very respectiul consideration.

efore you
b

Uy

T he first and only com-
plete manufacturers
directory of all Stand-
ard Radio Receivers

We all want to know what kind of a set is best to
Buy. Here is a book that describes all standard
manufactured sets from authentic descriptions fur-
nished by the manufacturers.

It gives you all the information vou need to make
vour choice, saves you from ‘blind” buying, and
vain regrets.

GIVES PRICES, TECHNICAL DES-
CRIPTIONS — ILLUSTRATIONS

Receivers are illustrated, prices are given, manu-
facturers names and addresses supplied, general char-
acteristics of sets are described, number of tubes,
“Electrified” Receivers, ete., cte.

All you need know-—Just like a
“Show.”

The only bock of its kind—absolutely unprejudiced.
40 pages—size 6x9 inches, profusely illustrated.
DON'T BUY IN THE DARK—AVOID MAKING

THE WRONG CHOICE

USE “The Directory of Standard Radio Sets.”

Only 25c

Sold Everywhere

If your dealer cannot supply you
Write direct

permanent

The Consrad Company, Inc,
230 Fifth Ave. New York, N. Y.
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NOT A DICTIONARY—A REAL ENCYCLOPEDIA OF RADIO

ONE THOUSAND
BOOKS—IN ONE

The First Classification and Explanation of the
Countless Words Used in the Specialized
Science of Radio
Edited by SIDNEY GERNSBACK

3 1 . 1 - Ti Monev Making.
Lditor of Radio Listeners’ Guide and Spar: Time 1) y
Wireless Course in 20 Lessons, Practical Electricity Course,

5. GFERNSBACK’'S RADIO ENCYCLO-
PEDIA is the only standard werk ever
published in America attempting to clas-
sify — alphabetically the countless words
used in the highly specialized science of
RADIO.

The ENCYCLOPEDIA is written in plain
Lnglish so that everybody can understand
the definitions and descriptions.

Ne expense has heen spared. covering
over twg vears in compilation, (o make it
worthy a place in your Hbrary.

It is_published in one volume—168
papges—size 9x12 inches, nearly an inch
thick and nicely accomodates the heauti-
ful illustrations and the large, easy to
read tvpe.

Every page is replete with illustrations
—to_make the texi easily understandable.

REMEMBER THIS IS A REAL EN-
CYCLOPEDIA—NOT A DICTIONARY—
ond very few of the things described and
illustrate:d in this volume can be found
in any dictionary, er any other encyclo-
pedia.

-‘—————_——————’i
Y7wr. s GERNSBACK,

1 230 Fifth Avenue, ]
[] Now York, N. Y. ) I
§ Dear Sir- T enclose $2.00. Tindly |
1 send me ‘I'no!smaxd" ohe copy of your I

Eneyelopedia

1 |
: Name ............. oJeleparet e Bls 2 e 1
: Address  ........ - BT TS 4o ytr 2 :
1] City. ... Str:t_e;.;_.._[-

Author of
etc.

contains as
eross-index

The hook

a supplement a
classified

designed to  bring
together radio references under one head
ing having relations in common.

All cireuits new and old are descrihed
by word and picture and every part and
apparatus used in Radio is explained and
mude understandahle by means of photo-
graphs and drawings.

The work containg 1,930 definitions, 549
phategraphs, drawings and diagrams.

The volume is printed upen fine paper
—bound in full black Karatol, marbled
paver fly leaves and end sheets, with the
title stamped in gold.

This volume should find a place in every
lib-ary. and will be a veritable boon to
you who are interested in Radio, from any
angle

The advance sale was so tremendous
thit a very large edition has heen printed,
effecting 2 very considerahle saving In
printing, ete. This saving is being passed
on fo present purchasers, and you may
ohfrin the encyclpedia for the present at
only §2.00.

Price $2.0

’f Your Dealer Cannot Suopoly You
SEND ALL ORDERS DIRECT TO

SIDNEY GERNSBACK
230 5th Ave., New York

Money Refunded If Not Absolute-
ly Satisfactory

POSTAGE
PAID

HERE ARE
ONLY A FEW
OF THE
COUNTLESS
SUBJECTS IN
THIS BOOK:

A. Aerials

Alternating Current
Alternators
Amplification
Amplifiers
Antennas

Arcs

B. Batteries
Biographies

C. Capacity
Circuits
Ccherers
Condensers
Coils
Coupling
Crystals
Current

Detectors
Dielectric
Discharge

E.  Electrolytic
Electromagnetic
Efectromotive Force
Electrons
Electrostatic

Feed Back
Field
Filaments
Flux
Frequency

G. Galvanometers

Grids
Grounds

H.  Heterodyne
High Frequency

1. Impedance
Inductances
Inductance Coils
Induction
Inductive .
Insulating Materials

Keys

Magnets
Magnetic

0. Oscillations
Oscillators

Plates
Radiations

adio

Radio Frequenecy
Reactances
Rectifiers
Resistances
Resonance
Switches
Theory of Current Flow
Transformers
Transmission
Tuning

Units

Vacuum Tubes

W. Wave
Wires
Etc., etc.
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CIVIC SCIENCE IN HOME AND
COMMUNITY, by G. W. Hunter, Ph.D.,

and Walter G. Whitman, A.M. Stiff
cloth covers 5"x714", profusely illus-

trated, 51 pages. Published by American
Book Co., New York City. Price $1.60.
This book treats of home life, of the works of
the body, of proper food, proper sanitation of the
house, drug habits and almost every conceivable
suithject of everyday life. It is profusely illustrated
and has the excellent feature which we find in a
good many wmodern books, of giving the bibli-
ography of its subjects at the end of the different

chapters. We strongly recommend it to all. An

admirable index indicates the care given to the

book.

THIj: LAST LAP, by D. W. Starrett.
Stiff cloth covers, 514" x 8", 376 pages.
Published by Sherman, French & Co,,

Boston, Mass.

This hook is dedicated to Hester A. Dickinson,
of whose mentality the author writes as follows:
“Whose mind, of all whom he (the author) has
taught during a period of five years, was the first
to grasp the ultimate of this work as outlined in
the preface.” We can reasonably understand why
only one individual “has grasped the ultimate of
this work,” because, as a collection of ridiculous,
nonsensical and ahsurd scientific misstatements
this book is without a peer. The author attempts
to mix religion with psychology, psychology with
medicine and medicine  with his ‘own personal
ideas. Tor instance, he writes, “The loss
of blood during the monthly ‘periods’ is surely the
result of wrong thinking.”~ An expression of this
nature might well come from a person having a
perverted tendency of mind on this class of sub-
jects, hut it surely is not to be expected from
the author of this work. The author reasons fur-
ther that the loss of a single cell should he looked
upon  with regret. He advises that if we can
lose one blood cell, we could lose two or three
or four and so on until all is lost. Consequently,
the loss of one cell is nothing short of murder.
His reasoning with regard to the loss of a single
spermatozoa is hased on similar lines.

Such are examples of nonsensical statements,
Throughout the work his writings show either total
ignorance of medicine or attempts at originality
which are so far-fetched as to be untenable. The
work winds up with ghosts, spirit photographs,
Spirit messages and ohjects moving, without con-
tact. SCIENCE anND INVENTION Magazine has $21,-
000.00 on hand which will be offered to the indi-
vidual proving the possibility of spiritual contact
between this world and the next. Our prize con-
ditions have heen published repeatedly and the
offer is open to even Mr. Starrett.

HOW TO LIVE A HUNDRED YEARS,
by Gay M. Brunson, M.S,, M.D, DDS.
Stiff cloth covers, 514" x 734", 230 pages.
Published by Gay M. Brunson, Joliet, I1l.
Price $2.00.
This is a very interesting work containing some

good information and also some information which

1s not quite so good. author states that fresh
meats should be eaten, that cold storage mieats con-
tain a greater number of bacteria and frequently
formaldehyde and sodium benzoate. The pure
food law does not permit the preservation of meats
hy either formaldehyde or sodium benzoate. The
bacteriological counts are inconsequent by reason
of the fact that hacteria are killed due to the pro-
longed and high heat of cooking. The author ad-
vises against the use of tohacco for longevity, yet
we have seen centenarians and we have read let-
ters from many people close to the hundred mark
who attribute their age to the daily use of the pipe

i It is doubtful if tobacco has any effect
on the number of years a person will live.” Some

Important data are given and some very ell

balanced menus appear in this work. On the whole

it is worthy of more than passing attention.

THE PROSTATE GLAND,
Tilton Stone, M.D. Stiff cloth covers,
5"x7", 110 pages. Published by Allen
Ross & Co., New York City. Price $1.50.
A small hook, very brief but very meaty; it is

a heart-to-heart talk from a physician to a patient,
medical terms and phraseologies being avoided as
much as reasonably possible. In those places where
medical terms are necessary, they are thoroughly
cxplained. Beginning with a history of ancient
urology, the author rapidly carries us to prostatic
conditions, he tells us what they are. what they do:
what are their complications and what results may
be expected, without in any way attempting to
frighten the lay reader. Surely those who read
this hook are going to place greater confidence in
their physicians than they did hefore. An exposé
of modern medical quackery and charlatanry com-
pletes the work.

PITOTOGRAPHIC FACTS AND FOR-
MULAS, by E. J. Wall. Stiff cloth
covers, 515” x 8”, 386 pages. Published by
American Photographic Publishing Co,,
Boston, Mass. Price $4.00.

This is one of the most thorough works

(Continued on page 92)

by Chester

01



Science & Invention Book & Magazine Review for May, 1927 ' 91

b

> Second call to

-
St
S,
bl
e
et
o

O 1
WESTIONS
SWEE.S

stanr

WE GIVE YOU IT COSTS
THIS NOTHING

VALUABLE BOOK TO OWN THIS BOOK

A Book full of radio problems and POPULAR MAGIC is a book for

how to solve them. you, for everybody. young and
A brand new book filled to the brim with a priceless array of old. But especially for those who want popularity, those who
Plorend Questions and Answers that are necessary to every- want to realize how much the admiration of friends help to-
one in the construction, care and maintenance of modern ward making life worth more.

sets, including information on hundreds of simple and com- POPULAR MAGIC contains thousands of simple, entertain
plex circuits in common use today. ing parlor tricks, as many puzzling magical stunts and a
whole book full of mystic spirit novelties. A new set of tricks

Radio engineers spent 7 months to give you this valuable G Gy Ckw in (G sevs

book. Contains 116 pages, 300 illustrations and is published

in the large Magazine size 9 x 12 inches. This book will be Y . .
given you absolutely FREE with your subscription to ou can get this book absolutely FREE by subscribing now

RADIO NEWS AMAZING STORIES

RADIO NEWS is the medium that keeps thousands upon A new kind of magazine. Scientification by world-famed

thousands of radio fans in direct touch with what is going writers. Marvelous, Amazing Stories by great men, such as

on everywhere in the industry. It is radio’s greatest mag- Jules Verne, H. G. Wells, etc., appear in this new magazine

azineh written for evervone who owns or uses a radio set, AMAZING STORIES every month.

whether he be a broadcast listener or professional radio en- Stories of flying into space at dazzli

i A A zling s d

gineer. Contains no less than 20 separate big features and Mesmerizing the dead; premarkable slitizxati%?s :fn ;1 cl?ix:fils'

g?lacrémse;gso every issue, 200 Pages, size 9 x 12, illustrated— Tremendously interesting—yet instructive. ’
.50. . Keeps you in touch with the writings of the men of the

Some of the big features in the May issue of RADIO greatest imaginations in the world. A magazine for

! young and old.
NEWS ; -
are Some of the big fea- e —_—

ture stories of the = = =

New $300 Prize Con- May issue just out —— o T
test are: § MAY 1927 e - 25 Cents
N ’;:'é’:r;‘ Circuits Favored by The Moon Pool, [N mﬁ :
é i British Listener By A. Merritt 2 s geen "
Hltustratians Iy
N Modernizing t h e q n n p—
N J R - The Time Machine,
ol Q A2 00 Q lB;rcow.nmg - Drake By H. G. Wells
eceiver I%
§ The Phono - Radio The Star of Dead Ih
S Combination Set Loy B
% By Will Gray S
Y Fill out and mail [N
3 b todas The Man Who Was, ~
X this coupon today By Walter Burch %
i) and have RADIO 5
Ll

NEWS delivered to Price $2.50 the Year. 2 Y
Think of it for only i o 223

home each | === 2
vour heme cach $30 you getone | Bl ) oS Steries by
mon or twelve ULAR MAGIC and = H.G.WELLS
months and one AMAZING STORIES 8>, M

. for 12 consecutive AMERRITT
copy free of “1001 months delivered to g

i - your door. Till out S ﬁ
Quesitonn awel A and mail the coupon £
wers.”’ V now. a0 555 T LA

e s e i e e e et e e e e e — e e -1
EXPERIMENTER PUBLISHING CO., Inc., SI-5 = .
230 Fifth Avenue, New York, N. Y. { EXpel’lmenter
l
|
|
|
|
|
|

Experimenter
Publishing

|
I
I
|
|
Company’ lnc. I also to send me free one copy of . ... .. L i .
|
|
I
|
|

Gentlemen: I enclose $................ .for one year's

Publishing

Company, Inc.
230 Fifth Avenue
New York, N. Y.

subscription to ...... 500 0 plon10 00 o (X o o ™20 Fo oo , you are

INBTNE o 2 B U o e e 8 = e e ol oo 2l hoal el el hml il e e e

230 Fifth Avenue
New York, N. Y.
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ADIO Receivers know no rules
R of etiquette—they cannot be

taught to act on best behavior
when company and friends are judg-
ing them—but they can be made to
act properly if the operator under-
stands the few simple factors that ef-
fect tuning or the proper adjustment
of the Receiver’s controls.

Be one of those on the safe side.
Don’t be afraid to invite friends and
show them that good tuning means
good reception and enjoyable pro-
grams,

The 64 page, illustrated book on
How to Tune Your Radio Set (Cons-
rad—25c) is a carefully prepared, yet
simplified, instruction book on tuning
alone.

Receivers, of different types, indiv-
idual characteristics are handled sep-
ately. All there is to know, all that
must be known before one can really
say to understand the tuning of a set
—is given in this book,

It will surprise you—Buy a copy
today—at the nearest Radio Shop.
Only 25¢. You'll get three times that
value out of it.

25¢

SOLD
EVERY-
WHERE

If your dealer cannot supply you
Write direct

The Consrad Company, Inc.
230 Fifth Ave.” New York, N. Y.

photography which has recently appearcd from the
press. The book is of value to the student as well
as to the proficient photographer. Formula upon
formula for developing solutions, intensifiers, Axing
baths, reducers for film, plate, developing out
papers and special papers, touning baths, varnishes,
flashlights and color photography details are found
in it.  There is scarcely a branch of the photo-
graphic_art omitted from the book and it should
surely find its way into the library of anyone in-
terested in making better photographs. It is to be
regretted that a chapter on how photographs should
be taken is not included although exposure tables
are contained amongst the 400 pages.

MAGIC IN THE MAKING, by John Mul-
holland and Milton M. Smith. Stiff cloth
covers, 5" x714", 134 pages. Dublished
by Charles Scribner’s Sons, New York
City. Price $1.50.

This book contains a series of very interesting
magical tricks which are quite new and which
have not appeated in print heretofore. The mag-
ical experiments can easily be duplicated hy the
layman and the work is illustrated well cnough to
make this duplication doubly easv. The tricks

themselves require very little paraphernalia and
the hook therefore is to he recommended.
PROHIBITION AT ITS WORST, hy

Stiff cloth covers, 574" x
8”, 256 pages. Published by The Mac-
millan Co., New York City. Price $1.75.
Irving Fisher is a Professor of Fconomices at the

Yale University and shows hy a remarkable series

of tables and figures that prohibition has been an

cconomical good. has increased longevity. has been
of social advantage and in general is the hoon of
the white race. Professor Tisher's figures cannot
be questioned and presumably also corresponding
figures of prohibition officers remain undisnuted,

Statements made by hoth conllict. The Prohibition

Chief of New York claims that within the ecity

there are 15,000 speakeasies and Professor Fisher

shows that there is less drinking going on than
formerly. The metropolitan newspapers indicate
that alcoholic deaths are numerous, yet this book
indicates that dJeaths have deereased and that crime
is less since the prohibition era than bhefore it
This work is certainly to he most highly recom-
mended.  Those individuals taking a prejudiced
viewpoint of the advantages or the disadvantages
of mnational prohibition might well look over the
figures compiled by Professor Fisher and gain some
information about this almost universally disre-
garded law. DProfessor Fisher’s attention to pro-
hibition is not a recent acquisition. He has studied
this subject for more than 25 years. He has dis-
rupted the contention held by the wets and it will
certainly be difficult for anvone to dispute his
remarkably thorough exploitation of the subiect.

The figures startled the reviewer who by the wav.

believes in moderation.

Irving Fisher.

ALADDINS AND THTEIR
by Charles E. Rush and Amy
Stiff cloth covers, 734" x 5",
312 pages. Published by Little, Brown
& Co., Boston, Mass. Price $1.50.

Onc of the finest books on the subject of popular
science, which has up to the present time heen
called to our attention, is this one written so that
the average child can understand it. Subjects are
taken from the school room, the kitchen. the jew-
elry store, from nature, from factories and in fact.
from so many different classifications that it would
be impossible to name them all here. True, the
work is not an exhaustive treatise on every sub-
ject. but one cannot fail to grasp sufficient detailed
information about the 75 or more different topics
to make him well versed in many of the common
facts of the day. TFor instance, could anvone
ordinarily answer the following questions, how are
thimbles made, how are scissors made, why do
sheep need shepherds. how and from what are
combs made, which animals make ink and how do
they do it: how is rope made from hanana and
cactus plants, what is the story of the tin can and
what is the ancestry of toney? More hooks of
this nature can well be added to the library of
modern knowledge. They are certainly to be rec-

MODERN
MAGIC,
Winslow.

ommended to anvone, from elementary school
pupils to the college professor.
THT T.AZY COT.ON. by Charles M.

Campbhell and Albert K. Detwiller, M.D.
Stiff cloth covers, 514" x 734", 296 pages.
Published by The Educational Press, New
York City. Price $2.50.

We cannot recommend this work too highlv. Tt
is one of the most complete books catering to no
fads whatever and describing in detail the newer
methods and the Jatest advances in the treatment
of constipation. The authors first explain in pon-
ular non-technical langnage interspersed with well
explained technical phrases what the colon is, what
it does and how little digestion there is in the
stomach.  The advantages of drinking water and
the peculiar thcories concerning the drinking of
water then follow. Then we find a chapter on the
causes of intestinal stasis and self-poisoning or
auto-intoxication. The values of foods. purgatives,
vitamins, and cxercises then follow and we also
find chapters on cffects of tobacco and alcoho! on

(Continued on page 94)

Science & Invention Book & Magazine Review for May, 1927

RALPH 124C 41+

ARomance of the year 2660

VEAYAYATAVAYAYAVAVAY,
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WORLD SCIENCE and
ROMANCE IN THE
“YEAR 2660”

from the pen of the renowned
editor and Scientific Experi-

menter HUGO GERNSBACK

Arainst an amazing backcround of mechan-
fcal, electrical und chemically altered life of
mankind there is set a brilliant and eolor-
tul romance in the life of the greatest Jliv-
ing scientist of that age.

Ralph’s love for the heautiful stranger. his
conquest of his rival and the worsting of
the rreat saturnine Martian, culminating in
4 running tight in space with tragedy and
terror conquered by almost unbelievable and
ineredibie weapons, make one of the tost
interesting and gripping stories ever told.

$2.15 POSTPAID

Experimenter Pub. Co., Inc
230 FIFTH AVENUE
NEW YORK. N. Y.

ENGINEERS!
AMATEURS!
BEGINNERS!

ALL USE
Hugo Gernsback’s

“RADIO FORALL”

A permanent, comprehensive Reference
Book on Radio. A Thousand Textbooks
and pamphlets combined in one. For
everyone interested in the art of Radio.

Price $2.00 Postpaid

EXPERIMENTER PUB. CO,, Inc,
230 FIFTH AVE, NEW YORK, N. Y.)

N MA
by Dunningey
MYSTIFY YOUR FRIENDS

From modern magic as America’s
foremost magician teaches it. Stage
tricks, Slights-of-hand. ANl kinds of
mvstery.

116 Paves—illustrated-—9 x 12 inches

SOLD EVERYWHERE

EXPERIMENTER PUB. CO.,
230 FIFTH AVE. NEW YORK CITY
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Announcing—A
New Size and a
Reduced Rate

Spare-Hinie Money Making Has In-
creased In Size From 6x9 to 9x12
Inches—And It Now Costs Only

' = il 15¢ the Copy
MORE ARTICLES - - MORE OPPORTUNITIES - - AT LESS COST

Money Making, the popular magazine of opportunities, illustrations—more data—everything bigger than ever before.
has grown up. Our special printin rocess enables us to give you more
From the small size of 6 x 9 inches it has been increased I R pl?ice. 8

to 9 x 12 inches——and at the same time its price has been
reduced from $2.50 to $1.50.
There will be absolutely no change in the high quality of

If you enjoyed Money Making before you'll get double
value now.

the articles, except that there will be more articles—more - Ask your newsdealer for the new issue NOW.
ASK YOUR NEWSDEALER FOR THE MAY ISSUE
SINGLE COPIES 15¢ SUBSCRIPTION $1.50

If you prefer a year’s subscription use the Coupon below

CONSRAD CO., Inc. : 230 FIFTH AVE, N. Y.

Ny
The Big New Spring Edition Is Here
Latest List of Broadcast
3 Sﬁﬂi‘i’mr/’ L' dpies t t.
N adio Listeners S ation
] . nadio LIS
8l Guide and Call Book S
UL S | ”, ) 3 . 3
. New Circuits—Data—Information
N .
s More Radio data, information and constructional articles than ever before—
EE Radio's greatest array of valuable data ever published in any quarterly.
“
Eg Full to the brim with page after page of illustrated articles.
éi‘ !Jw Spring Edition contains latest list of Broadcast Stations, several complete
ng 4 ., g‘m latest circuits with full constructional data—also many illustrated general
§> R 7 Radio articles.
g ,v | "‘ d -3 See your newsdealer to-day or write direct.
K Popujarity |26
B (fmmt; i .
_ Copies 50c -- Sold Everywhere
192 s i Subscriptions $2.00 the Year—If your dealer cannot supply you
SizeI:Hthlzthaches use the coupon below.
ustrate
-
CONSRAD CO., INC.,
PON 230 Fifth Avenue., New York, N. Y. 1
USE THIS COU Gentlemen: | enclose $..............- for one year's ]
subscription 10 ... ... iiie it i e I
Name ...
------------------------------------------- I
Consrad Co" Inc' AdAress ... .iuiiarenet et s ass0onne i
. 1
230 FIFTH AVE, NEW YORK CITY CHY v oer et s se e e rnaeee State —oneinn |
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D. X.

ON A LOOP

WITH THE

TROPADYNE

SUPER-HETERODYNE

THE World famous Tropadyne has never
been surpassed.

It gets volume, clarity and marvelous D.X.
reception, all on a loop antenna—No out-
door cumbersome acrial necessary.

It’s a powerful Super—Heterodyne simpli
fied, which makes it possible for anyone to
construct it.

Consrad Pattern No. 16 shows you how to
build this Receiver at home. New system
blueprints of Wiring and DPanel layouf take
the mystery out of blueprints. A child
could understand them.

Blueprints are 19 x 44 inches.

There is also a 14-page instruction hooklet,
illustrated, that gives in full, all steps in
the construction.

20,000 have used this Pattern
ORDER THIS PATTERN TODAY

longevity. Chapters which undoubtedly will interest
everyone of us are those on the cause of coated
tongues, bad Dreath or halitosis, the loss of hair
and finally the real facts about good complexions.
This latter chapter should he of inestimable value
to modern youth. We can heartily recommend this
work, knowing full well that the lessons contained
therein will he of value to anyone who will heed
and follow them.

Rules for Matchcraft Contest |
(Continued from page 34)

$100.00
Monthly Prize
“Matchcraft” Contest]

4
URING the past vear SCIENCE AND ¢
D INVENTION Magazine awarded $5000.00 4
L _for articles made entirely oi matches.
i While this $5000.00 contest has officially ex-
pired, the publishers have decided that because
of the great popularity in Matchcraft construc- 4
tions, the contest would continue in force on a4
new prize rate basis until further notice. Thed
b list of new prizes will be found in the center box 4
} and the same rules for the first contest are to 9
| be observed in this contest. )

b (1) Models submitted must contain at leastj
P 90 per cent. safety matclies in their construction. 4
: (2) DModels made of toothpicks, paper
matches, or non-safety matches, are not elig- 4

P OO

4
3
4
b
>
4
b
b
y
b
P
4
4
4
4
b

4
b

[ ible in this contest. 1
b (3) Models can not be built around boxesj
b or other supporting articles. Walls, roofs,

P etc.,, must all be self-supporting and made of 4
P matches.

{
P (4) All liquid adhesives, such as glue, shel- 4
tlac, cements, etc., are permissible. 9

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

3
b vered.
: (6) Models may be of any size.
b

(7) In order to win a prize, it is necessary
b that either models be submitted, or, if this is
} not practical, owing to their size, a 5”x7” pho-
b tograph of the model may he sent in lieu
pof the model itsclf. The best models submit- p

4
4
4
1
1

to build, inexpensive to operate.

Consrad Pattern No. 11 gives full instructions to
build this set at home. Anyone can use them. )ilue-
prints of Panel lavout and Wiring dlagram drawn
actual size—no measurements necessary. All enclosed
in handsome colored folder.

Sold by Al Radio Dealers or Direct Order
CONSRAD COMPANY, INC,,
230 Fifth Ave,,

New York CityJ

150
Radio Hook-ups

Hook-up Fans—}lere’'s your book. Brand
new selection of most practical hook-ups
in Radio.

All kinds—all sizes—-all illustrated.

64 pages in book size, 6 x 9 inches—
handsome 2-color cover.

PRICE 25¢

THE CONSRAD CO., Inc.
230 Fifth Avenue New York, N. Y.

bted each month will be awarded the prizes |
PRICE 50c¢ b scheduled herewith. 4

3 . .
(8) All models submitted to SCIENCE A4
THE CONSRAD COMPANY P AND INVENTION Magazine will be prompt. 4
. . >l_v returned to the builder, wlio will prepay all {
230 Fifth Ave. New York City [ charges. j
]

e N }
POWERFUL MUSIC
From Only 2 Tubes o PR(ZE AWARDS i
b| First Prize ... .. $50.00 |
Second Prize ... .. ... 20.00 |{
. Third Prize 1
Consrad Build J )
Pattern It Fourth Prize )
Fifth Prize .. . . b
SOC Yourself —— |1
Total ... $100.00 |
we, g s 4
THE HARKNESS (9) Where SCIENCE AND INVENTION

Can’t be equaled. Powerful music from only 2 tubes. has any doubts as to the model (where photos {
The famous Harkness. Circuit non-oscillating. easy only are submitted) complying with all the

regulations, the judges may, at their discre- 4
tion, require that the actual model be sent in 4
for inspection, paying transportation charges 4
both ways. 4

(10) This is a monthly contest and will con-
tinue until further notice. Each monthly contest J
closes on the first of the month following date 4
of issue. Thus the contest for the month of 4
April  will close May Ist and prize-winning {
announcements will be made in the July, 1927 ]
issue, 4

(11) Models must be shipped in a strong §
wooden box, never in a cardboard box. as g
SCIENCE AND INVENTION can not be
b held responsible for breakage in transit due to |
P models having been improperly packed. 4

r (12) \}'hen models are sent, he sure to affix 4

VY Y Y VvV Vv VY Y VY Vv Vv YT vy v vy v vy v

:tag. giymg your name aad address, to the 4
>modcl itself. In addition, put name and ad- 4
’dress on outside wrapper of package. 1
P (13) Address all letters, packages. etc., to:

¢ Editor, “Matchcraft” Contest, care SCIENCE4
» AND INVENTION Magazine, 53 Park Place, |
b New York.

4

: Caution—Soak or cut heads from matches be- 4
fore building your model so that the models ¢
may be expressed or mailed. The strike-4
} everywhere square cut Liberty matches can 4

be used if the heads are cut of. ‘J

A A A ds s a b b sA

Adbh s bAoA

fully illustrated instruction booklet.
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COCKADAY?

Invest 50c in the Popular
CONSRAD PATTERN

and Save ¥ on Your Set

Radio’s most popular “Home Built” circuit, Power-
Used by the thousands every-
Parts cost only $35 if you use the Cons-
Two full sized blueprints given with
All measure-

ful and easily built.
where
rad Pattern.

ments full size.

Panel layout  and
Wiring diagram sim-
plified so that anyone
can understand them.
Save NOW on your
Radio—Buy one of
these patterns,

Price Spc

e e e e e —————,

THE CONSRAD CO., Inc., '

230 Fifth Ave., New York City, N. Y.

%f your pattern, “‘}low to §
i H

Enclosed 50c¢ for one copy
build the 5-tube ‘COCKADA

Name

~benlds this set

D FAMOUS |
NEUTRODYNE

It’s easy to tune—and it's easy to build.

You can save many dollars by building your
own Neutrodvne using the famous Consrad
Pattern.

This Pattern gives 2 full sized blueprints 16
x 30 inches of the Panel layout and wiring
diagram, also a 4-page, illustrated instruction
booklet.

The Consrad method of building is the sim-
plest ever devised. Anyone can build from it.

Use this
Consrad
Pattern

30c

---------------
THE_CONSRAD CO., Inc.,
236 Fifth Ave.,, New York City

l<:nclos'e;d send 50c¢ for one copy of your

o
‘Neutrod
attern. b

Name

$M $0$N$E$Y$
REAL MONEY

May be earned during your spare time
taking subscriptions to—

RADIO NEWS, SCIENCE & INVENTION,
AMAZING STORIES, SPARE-TIME
MONEY MAKING
For full information write
AGENCY DIVISION
Experimenter Publishing Company
230 Fifth Avenue, New York, N. Y.
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100,000 Copies fresh from
giant presses!

A BRAND (l)\]EW BOOK

The SEQRETS “THE SECRETS
)'(011):8; IV ) OF YOUR HANDS”

Palmistry Explained , PALMISTRY EXPLAINED

L EARN the SECRETS, in your palm, your friends palm.
The most amazing Science in the world.

Palmistry is within everyone’s grasp. Everyone’s palm is like
an open book, their character, habits, life lines and fortune
are indelibly imprinted there.

Learn how the professionals read your palm and then go out
and mystify your friends—you can expose their innermost
secrets at their expense.

This brand new 116 page, illustrated book is as up-to-date as
the art has progressed. It's more thorough than any on the
market.

Palm Reading is simplified. With this book you can become |
proficient in a few days. wJ
Buy your copy today—vyou're in for a big surprise and plenty !
of fun.

116 PAGES i 9x 12 INCHES |

PRICE 50c
SOLD BY ALL NEWSDEALERS

TNV Adlsiiod  SONVA BAOK So S1AUIIS THL

Experimenter Publishing Go. If your dealer cannot supply you write direct
NEW YORK CITY
EXPERIMENTER PUB. CO., Inc.
230 Fifth Avenue New York, N. Y.

crowd
oil y

How to make a SINGLE WAVE TRAP and CLARIFIER

BRAND NEW CONSRAD PATTERN ENABLES YOU TO BUILD

THE NEW ’
ONE AT HOME

WAVE TRAP PATTERN

This new paitern contains a gi- N O matter _how large or small, how expensive or A WAVE TRAPD does not have to De installed in your
gantic blueprint, size 27% inches i inexpcnsive a Radio Set may be, it can be de- set. The New Consrad P’attern_shows you how 10
by 20% inches, containing simplified cidedly improved witl a good WAVE TRAP. build a simple \VAZVI? TRAT fo hulildmgdat e
Panel ]E.’y"u{;.. F“’“{ I’\ 1ew \;l;,"f’ The Receivers of today are not huilt incorrectly- h:)el:lt.save LR the cost of a ready made nstru
View, Side View and Iicture Wir- They are as efficient as Radio Engineering skill can . . ,
ing diagram. All measurements are TG Sha \nd the simplified Consrad system that has been used
shown actual size. Also a complete . to construct over 500,000 home-made Receivers is un
Iljustrated PPamphlet in enclosed that The fault lies in the fact that there are so many sta derstandable by a child.
shows you exactly how to DYO(;EE(} tions on the air that receivers cannot separate theém Anyone with a Screwdriver, a Scissor. a Pen knife,
:%lsr:::gl]:euten‘(lzllgsee(]nti];e10?12?;11?2»11?12; properly. and a few other hou,:;ehold fools can build from a

g ; 4 h a4 e T 8 T : Consrad Pattern in a few nights.

el y v, x 91 . The simple WAVE TRAD solves this problem—T1t .
enve OP‘E size .9 /AW\ he ITICI]eS b brings order out of Chaos. It helps separate the Wave- The contents of the CONSRAD WAVE TRAT Pat-
. Note: _This ave Trap can be lengths. tern are shown ou the left.
installed in a few seconds. Tt does -
not have to be put inside your set. ORDER YOUR PATTERN NOW. BEFORE MORE PROGRAMS ARE SPOILED BY CROWDING OF STATIONS

P

2 sc COMPLETE PATTERN 25 seiexs

If your dealer cannot supply you write direct

EVERYWHERE The Consrad Co., Inc., 230 Fifth Ave., New York City
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Issued every
month in leading
magazines.

World’s largest
Radio Book pub-

lishers.

Radio Waves—
What Are They?

Waves we cannot feel, see or hear, yet
they are everywhere.

Waves in a body of water are clearly
visible, but Radio Waves can neither be
seen, heard nor felt. Yet these same
Radio Waves have length, frequency,
velocity, height and form.

Radio Waves travel with a velocity of
about 186,000 miles a second. The dis-
tance to which a Radio Wave will travel
before dying out depends to a certain ex-
tent on its frequency.

The sound waves at the broadcast sta-
tion are impressed upon a Radio Wave
and this carried to a receiving set which
in turn transforms them back to sound
waves,

How this remarkable transposition is
made and all about Radio Reception is
thoroughly and simply explained in the
Consrad Book, No. 11, “HOW RADIO
IS RECEIVED.”

The book can be bought at your Radio|

Dealers or you can buy a copy direct, the
price is 25c—use the coupon below for
ordering.

The Fun of Build-
ing a Radio Set—

and the Thrill of
Saving.

A good, carefully built

Radio Receiver can equal,

even surpass, in some cases,
the finest factory made sets.

There is no special diflicul-
ty in constructing a good set
if one starts with a good cir-
cuit and the proper instruc-
tions.

To help home set builders
in achieving the hest results.
the Consrad Book No. 2
“HOW TO BUILD I’'RAC-
TICAL RADIO SETS” is
published.

The 64-page book contains
many circuits of the most
practical and efficient ypes—
complete circuits are shown
in all cases. The price of
this hook is only 25¢c—you
can buy it at most Radio
Stores or order direct by the
coupon helow.

collection

finest
of hook-ups obtainable—
64-page book, illustrated.
Price 25¢.—Order Below

Latest,

THE EXPERIMENTER'S LIBRARY NG, I

o
RADIO AMATEUR |
CONSTRUCTOR

e
N\ EVAIL CHURCH

part.

2ZLV S0y OKIViY IHL ¥OZ SIIL

i

all parts.

| WOLon0ssAOS wa,

THE CONSRAD CO.,, INC.
230 Fifth Avenue, New York, N. Y.

“A Chain is only as strong

as 1ts weakest link---
A Radio Set as strong as its weakest

Each and every part of a Radio Set must function
properly, if you will get good reception.

There are many hints used by Radio Experts that
make for perfect set building and perfect operation of
These hints are combined into a 64-page
illustrated book of great value to every set builder.

“Tips for the Radio Constructor Book No. 1.”

64 Pages, 5x8—illustrated.
Price 25¢—Order now.

V--uu-----------------------------------------------------—Vl Vacuum Tube.

S.1. 5727

1

Gentlemen—TI enclose $........ for 1 copy of Books Number.......coviuivnnnenn. ...

City
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[ The Radio Trouble Finder

RADIOSETSNEED NOT
CAUSE YOU TROUBLE

OR WORRY.
You TROUBLE FINDER 64
Can M = Page
Repair Book
Your —_
Set Hlus-
Yourself trated

Simplified chart system
locates trouble when your
set goes wrong,

Radio Sets can be repaired far more
easily than you imagine, if you know
where to look for trouble and just how
to correct it.

Here’s a 64-page book on trouble find-
ing and set repairing—all charted so that
you can systematically check all parts of
the set.

Size 6 x 9 inches—fully illustrated—
“THE RADIO TROUBLE FINDER.”

PRICE 25¢
SOLD EVERYWHERE

If your dealer cannot supply you use
coupon below.

THE CONSRAD
- RADIO LIBRARY

Book 1—Tips for the Radio Amateur Con-
structor.

Book 2—How to Make Practical Radio
Receiving Sets,

Book ‘3—Radio Questions Answered.
Book +—Radio Frequency Amplication.

Book 5—Loud Talkers and How to Build
Them.

Book 6—How to Tune Your Radio Set.
Book 7—One Hundred Radio Hook-ups.

Book 8—One Hundred and Fifty Radio
Hook-ups.

Book 9—All About Radio Parts.
Book 10—History and Operation of the

1Book 11—The Neutrodyne, All About It

1Book 12—How Radio Is Received.

:Book 13—The Radio Trouble Finder.

:Book 14+—Reflex Radio Receivers.

1Book 15—The Super-Heterodyne, Theory
and Construction.

]

: These books are sold by all Radio
1 Dealers—or vou can use coupon here.
Y
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HAWKINS ELECTRICAL GUIDES \o.wes

3500 PAGES 1 A VOLUME
4700 PICTURES $$1 A MoONTH SENDNOMONEY—SEND ONLY THIS COUPON

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
vou can understand it. Easy (o 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-
chineryv—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

THEO. AUDEL & CO.
65 West 23rd Street, New York City.

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $! a number). Ship at
once prepaid, the 10 numbers. Ii satisfactory, I agree
to send you $1 within seven days and to further mail
vou $1 each month until paid.

of Dynamos and Motors—Distribution Systems—Wiring—Wiring DT T D PP

Currents and Alternators — Alternating Current Motors Transformers

Converters—Rectifiers—Alternating Current Systems—Circuit Breakers- Occupation ..........

Measuring Instruments—Switchboards—Wiring—Power Stations—Installing § Lo Tooroosoteenecnrinninnananan ety
Te]ephonc—Te]egraph—-\Vireless——Be]]s- ~Lighting—Railways. Also many

Modern Practical Applications of Flectricity and Ready Reference Index Emploved by

el iy ‘mploy NCHARKE . .« o TB) LOTISE B D Te T ALY T fa « DR 2

SHIPPED FREE )

Not a cent to pay until vou see the hooks. No obligation to buy unless Hotite AdAress .o fimo g« - g S0 damosne fams . 4.

vou are satisfied. Send Counon sow—today—and get this great help

iibrary and see if it is not worth $100 to you—you pay $1.00 a month for

ten months or return it. REferenCe . ottt ie e e e e
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Why More Than 100,000 People
Have Purchased the Postal
Pen by Mail

detause it is. Transparent-—You esn alwa)
see exuctly how mueh ink you'se got. Can't
- unexpectedly dry.

Because it s Unbreakable—You can  even
step on it without Injurlnk it. A wonderful
en for lifetime service.

B it's the Smoothest Writing Pen You
Ever Saw Iig, solid 14-Karat 0ld  point,
tipped with the tnest fridium,

Because it Holds 3 to 4 Times More Ink

. Than Ordinary Self-filling Pens—Fill It onee a
month—and get real “writing wmileage.””

GUARANTEE

‘The materials of avhich - the Postal Ten is
Audde uey “absalutely gunranteed by the. mann-
facturer to be exugtly the same as the fuateri
als used in pens selling'at from $7 to $10—nhig
barrel wml cap made, of the beautiful new un-
rezkable matcrial.rused in costly peus; th
pulg of solid— 1-Karat gold tipped sith foest,
staoothest=W itlng irldiom g

SEND NO MONEY
Mail Coupon Now!

Don’t send a penny! If you are
skeptical so much the better. Merely
try a POSTAL Pen. Pay only $2.50
to postman when you receive it. If
you are willing to part with it after §
days’ use, return it and vour money
will be promptly refunded. Have you
ever heard a more liberal offer? Re-
member. the price is low only because
our manufacturer-to-user sales plan
eliminates all in-between profits, com-
missions and handling. You'll never
know what real fountain pen satisfac-
tion is until you use a POSTAL. Mail
coupon NOW'!

POSTAL PEN CO., INC.,
Desk 217, 4t Park Row. New York City

0 6 08 Y LI

B

2

City g State

If you live outside the United States send
International Money Order with Coupon

P P P T YT Y LT PP P T P Y PP P ERE PECYCTRFEPPTRTTITELR

““The Trouble with fountain pensis they always run dry —but not the Postal Pen!”’

You Can See
Right Through it!

AndlIt Holds 3 to 4 Times More InkThan Others
No Other Like It In The World
Only One Way to Get It

This one exclusive feature puts the
POSTAER Pen in a class by itself. Re-
gardless of how fine a fountain pen
may be, it is useless when empty. The
unbreakable ink reservoir of the Postal
Pen is transparent. You can see right
through it and always tell when vour
ink supply is running low

And in addition . another exclus-
ive Postal featuré is its tremendous
ink capacity. It holds from 3 to 4
times more ink than other self-filling
pens, yet is actually no larger. [llus-
tration at left shows actual size. The
patented filling device—the simplest
and easiest ever invented—eliminates
rubber sac in barrel and provides ad-
ditional ink capacity.

Why the Postal Pen Costs
Only $2.50

Judging this remarkable pen by its
quality, fine workmanship, smooth
writing [4-karat iridium-tipped’ gold
point and its many other features found
only in the highest priced pens. vou
would naturally expect it to cost from
$7 to $8.75. And at that price it would

'be extremely reasonable.

But the Postal sales policy, direct-
from-manufacturer-to-user, eliminates
all in-between profity and brings# the
cost of this peer of all pens down to
$2.50. In no other way could such a

superior pen be sold at such a sur-
prisingly low price

You Do Not Buy a Postal Pen
Until You Have Proved
Its Worth

I'here's only one way vou can ge:
Postal Pen. You must try it 5§ days be-
fowe .you can keep ir. Simply mdil. the
coupon. Your Postal will he sent to
you at once. Give it the hardest use
vou can think of for § full days. Then
decide for yourself whether you want
w0 keep it. If you do not agree that it
is the hest pen you ever saw, regard-
less of price, return it and your money
will be promptly refupded Every
Postal Pen owner must be entirely sat-

isfied with his pen. That’s why the"

100,000 people who are using Postals
are now our best “salesmep”!

How You Can Actually Earn a
Postal Pen Without ‘Cost

With vach Postal Pen vou receive. ahso
lutely FREE. § Premium Post Cards,. each

rth S0c the purchase price, of agother
Postal Pen. You can easily sell” these cards
t 50c euch and earn Back the cost ‘of your
Postal Pen. You do not have to sell them
Dispose of them any way you wish. Wha

ver you make on ‘them is yours to keep.
Merely an easy way to get. without cost.
the most dependable and unusual fountiin
pen ever made—the one pen .so sure to
lease that its manufacturer is willing to
t yon try it out before you buy it. -

Dostal

RESERVOIR PEN

POSTAL PEN CO., Inc., Desk 217

41 Park Row

New&'or,k City

#



