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All Electric Radio

= __’AVA\

Tubes-SingleControl

UST plugz this Randc!rh Radio into the electric light socket—
and tune in. A powerful, selective radio that gives dependable
coast to coast reception. No batteric, chargers, eliminators, acids or

liquids. Here is complete raiio satisfaction whenever you want it. The easy tuning
with one control brings on al’ stations, Illuminated drum allows you to operate the
radio in the dark and has space for logging stations. Every detail of the Randolph is
modern and perfected—it is tt e utmost in radio—unsurpassed regardless of price. It is
this wonderfal radio that you test and try for 30 days FREE before you buy. Listen to
it in your own home. V/hen it convinces you by actual performance it is the ideal radio—
the one you have always hoped for—you can buy it direct at factory prices, Besure

you write for free descriptive literature today.

Beautiful Ampliphonic Console

Illustrated here is one of
the beautiful Randolph
Seven Console Models—
made of the finest care-
fully selected heavy solid
walnut,hand-rubbed and
with burl finish. Has
built-in genuinelarge
cone speaker that com-
pares with any on the
market. Assures unlimi-
ted reception of high
notes and low notes clear
as a bell. Completely
electric—uses no bat-
teriesofany kind. Be
sure you send for fully
jillustrated, full color
folder giving complete
details.

RANDOLPH RADIO CORPORATION
731 West Lake Street Dept. 309 Chicago, I11.

Genuine Walnut Cabin®ls
The finest of heavy, genuine,solid\?ﬁ'ﬂs
finish walnut is used in the makingof all
Randolph cabinets. No picture can do
them justice. You must seé¢ them to
appreciate them.

6-Tube Radio

New, modern, single-control, six-tube
radio. Do not compare this set with old-
style, 2-dial, 6-tube sets selling forabout
thesameprice. The Randolph 1928 Senior
Sixhas also been tested and appreved by
the leading radio engineers. Comes in
beautiful solid walnut cabinet of hand-
rubbed finish. Single eontrol. Illum-
inated drum with space for logging. Ab-
solutely dependable and very selective.
Send for 30 days free trial. You
test it before you buy.

All Sets

Biggest
Piscounts
To

Guaranteed NrmErTTTTTTTTITTES

1
Randolph Radio Corporation ]
711 West Lake Street, Dept. 309 ]
Chicago, INlinois ]
Send me full particulars about the RANDOLPH Six and I
Seven -Tube Electric and Battery Table and Console Sets |
with details of your 30 Day FREE Trial Offer. 1
1
Name l
Address '
|
City State [
]
]

Mark here [J if interested in Agent's proposition.
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¢ mploymegt

Preparing Placing you
you for a in a good,
better _!Ob we’l.paid
andaRaise Position

in Pay

/F You Are

Q. C. MILLER

AMillionDol. /# Now Earning ~
larllnslt(i,:lutiz $40 aWeek W g §

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

The Draftsman is
the Boss of the Works!

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

e same chance as anybody else to make a
5 quick success!
" —to prove you can learn

at home in spare time!

You'll be surprised how qui.kly you can
learn Drafting by our nev one-step-at-a-
time method. We start you off doing
actual Drafting room jobs from the very
beginning. Before you know it, you are
batting out professional plans like a vet-
~_ eran. Get the first three lessons—the cou-
pon brings them. Do them. Test your
ability to master Drafting at home.
Without cost or obligation,

0. C. Miller, Director Extension Work
% / American School, Dept Dept. D-926
4 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.
1t is understood I am not obligated in any way in making this
request.

Back of This
GUARANTEE

Get this straight—the
American School was
chartered in 1897 as
an edwcational institu-
tion, rot for profit. So
you will find the same
standards of service
here as in the best res-
ident schools and col- §& 7
leges. Over 200 of the &8
leading Engineers, Ex- 1§
ecutivesand Educators & §
of the U. S. prepared
the instruction we of-
fer. Their standing
vouches for its guality.
This is available toyou
on terms of only a few
dollars a month. Write %
for our souvenir book, E
“White Magic,” given
FRrEE in celebration of
our 30th Anniversary.

Free Job Service

The American School is the first
in the home-study field to rec-
ognize the need of guaranteeing
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—elther thetralning
will help you to a better job and
a ralse in_pay or it will cost you
nothing. To better carry out this
important service, we maintain
2 Natlonal employment depart-
ment which keeps_in touch with
the empmﬁ'ers of Draftsmen &ll
over the U. 8. All this without
extracharge to our'students and

eraduates.
Professional

Outfit GIVEN!

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

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 Jeast 509% sore than
you earn foday, 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, m !

i
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Dept. D-926, Drexel Avenue and 58th Street, Chicizo
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Here is the Eveready

Layerbilt ‘“B” BRattery

No. 486, Erveready’s

longest-lasting provider
of Battery Power.

TURN your radio dial,
and presto! you turn your
home into a theater, a con-
cert hall, a lecture room, a
cabaret, a church, or what-
ever you will. Turn the dial
and your attentive ear does
the rest. That is all there is
to this magic of radio.

Or almost all. If a radio
set is to work at its very best,
attracting no attention to
itself, creating for you the
illusion that can be so con-
vinecing, you must pay a
little attention to the kind
of power you give it. There
is but one direction, a
simple one—use Battery
Power. Only such power is
steady, uniform, silent. It is
called by scientists pure
Direct Current. Any other
kind of current in your

ilent

683

Radio is better with Battery Power

radio set may put a hum
into the purest note of a
flate, a scratch into the song
of the greatest singer, a
rattle into the voice of any
orator.

Don’t tamper with tone.
Beware of interfering with
illusion. Power that reveals
its presence by its noise is
like a magician’s assistant
who gives the trick away.
Use batteries—use the Ever-
eady Layerbilt “B” Battery
No. 486, the remarkable
battery whose exclusive,
patented construction makes
it last longest. It offers you
the gift of convenience, a

of things

you

gift that you will appreciate
almost as much as you will
cherish the perfection of
reception that only Battery
Power makes possible.

NATIONAL CARBON CO., INC.
New York IIEE San Francisco

Unit of Union Carbide and Carben Corporation

Tuesday night is Eveready Hour
Night—9 P. M., Eastern Standard
Time

WOC-Davenport
KSD-St. Louis

Minneapolis
wcco- { St. Paul

WEAF-New York
WJIAR—-Providence
WEEI-Boston
WFI-Philadelphia

WGR—Buffalo WDAF—-Kansas City
WCAE—-Pittsburgh WRC—W ashington
WSAI-Cincinnati WGY—Schenectady

WHAS-Louisville
WSB—Atlanta
WSM—Nashville
WMC—-Memphis

Pacific Coast Stations—

9 P. M., Pacific Standard Time

KPO-KGO-San Francisco
KFOA-KOMO-Seattle
KFI-Los Angeles
KGW~Poriland

WTAM—Cleveland
WWJi-Detroit
WGN—Chicago

shouldn’

miss

-
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Electrify! —Your Radio Set

—at home!!

All about Electrification and “How to Build”
latest apparatus explained in NEW BOOK
What is Electrification? Why is it now being used on all modern

Receivers? How can it be adapted to my set? How can I build a
satisfactory unit to electrify my set?

All these questions and more are simply, fully and practically answered
in the newest latest and most complete book on Electrification “HOW
TO ELECTRIFY YOUR RADIO RECEIVER.”

The book is illustrated with drawings, diagrams and photos of
electrical units and parts. Tt is 6 x 9 inches in size and bound with a
special hand-drawn 2 color cover.

WJ w/

W

AN . 0
y ’”"”" Get vour copy now and enjoy the benefits of steady, unvarying power

at any voltage for your Radio.

25¢ THE COPY NE?VIES%kINDS

If your dealer cannot supply you, write direct

THE E.‘.co'

NEW YORK ary THE CONSRAD CO.,, Inc.
/ 230 FIFTH AVENUE NEW YORK, N. Y.
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Azily sy Way
to getinto ELECTRICITY

Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now
« » . and forever ., . . say good-bye to 25 and 35 dollars a week. Let
me show you how to qualify for jobs leading to salaries of $50, $60
and up, a week, in Electricity— NOT by correspondence, but by an
amazing way to teach, that makes you a practical expert in 90 days!
Getting into Electricity is far easier than you imagine!

Learn Without Lessons in 9Q s

ACK of experience—age,
or advanced education
bars no one. I don’t care

if you don’t know an arma-
ture from an air brake—I
don’t expect you to! I don’t
care if you're 16 years old or
40 —it makes no difference!
Don’t let lack of money stop
you. Most of the men at
Coyne have no more money
than you have.

Many Earn While
Learning

Many of my studentsearn a
good part or all of their ex-
penses and should you need
thisassistance we willhelpyou.
Then, in 12brief weeks, in the
greatroaring shopsof Coyne, I
train you as you never
dreamed you could be trained
. . . on the greatest outlay of
electrical apparatus ever as-
sembled. .. costing hundreds
of thousands of dollars . . .

real dynamos, engines, power plants,
autos, switchboards, transmitting
stations . . . everything from door-
bells to farm power and lighting . . .
fullsized . . . in full operation every i

nds., We pow have the . 8.
largest amount of floor fi—. |
space devoted to the ex- .

day!

No Books —No Lessons
. all

COYNE*®

500 S. Paulina St., Chicago

No books, no lessons .

Prepare For Jobs
Like These

Here are a few of hundreds
of positions open to Coyne-
tralned men. Our free em-
f)loyment bureau gives you
itetime employment service.

Armature Expert
0 8 Week and u
Substation Operator, SGGsWeeE
Anto Electriclan
$60 @ Week and up
Inventor - - Unlimited
Manitenance Engineer
. $60 a Week and up
Service Station Owner
60a Week and up
Radio Expert, $60 8 Week and up

Now In Our
New Home

This {8 our new, fireproof,
modern home wherein is
inatalled thousands of dol-
lars, worth of the newest
and. most modern KElec-
vipment of all

world. Every comfort and
conveglfonce Ens bain ar-
range: ‘make you happy
and contented during your
training.

LECTRICAL SCHOOL

H. C. LEWIS, President, Dept. 97-83
Established 1899

real actual work . . . build-
ing real batteries . . . wind-
ing real armatures,operating
real motors, dynamos and
generators, wiring houses,
ete., ete. That’s a glimpse
of how we make you a mas-
ter practical electrician in
90 days, teaching you far
morethantheaverage
ordinary electrician ever
knows and fitting you to
step into jobs leading to
big pay immediately after
graduation. Here, in this
world-famous Parent school
—and nowhere else in the
world—can you get such
training!

Jobs, Pay, Future

Don’t worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often

5

&
£

ql

11

exceeds the supply. Our employment
bureau gives you lifetime service. Two
weeks after graduation, Clyde F. Hart got
a position as electrician with the Great
Western Railroad at over $100 a week.
That’s not unusual. We can point to Coyne
men making up to $600 a month. Coynemen
get positions which lead to salaries of $50.00,
$60.00 and up a week. You cangointoradio,
battery or automotive electrical business for
yourself and make from $3000 a year up.

Get the Facts

Coyne i3 your one great chance to get into elec-
tricity Every obstacle is removed. This school is 28
vears old—Coyne training is tested—proven beyond
all doubt—endorsed by many large electrical con-
cerns. You can find out everything absolutely free.
Simply mail the coupon and let me send you the big,
free Coyne book of 150 photographs . ., facts . . .
jobs . . . salaries . . . opportunities. Tells you how
many earn expenses while training and how we assist
our graduates in the field. This does not obligate you.
So act at once. Just mail coupon,

Get this
FREFE

Mr. H. C. Lewis, Pres.
COYNE ELECTRICAL SCHOOL, Dept. 97-83
5§00 8. Paulina St., Chicago, I1I.

ear Mr, Lewls:

Without obligations send me your big free catalog and an
detalls of Free Employment Service, Radlo and Automotive
Courses, and how many ‘‘earn while learning." I under-
stand I will not be bothered by any saiesman,
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16 East 30th Street, New York City.
Gentlemen: I must tell you the success I have had since taking your chemistry course. My
salary has been increased several times, and different industrial plants are coming to me for a little
advice on different things, netting me a fair side income.
I am only sorry that I did not make my whole life study of the wonderful science.

(signed) M. E. Van Sickle.

Mountoursville, Pa.

" CHEMISTRY

NOW
is the Time to Study
Chemistry

Not only are there boundless op-
portunities for amassing wealth in
Chemistry, but the profession ef-
fords congenial employment at good
salaries to hundreds of thousands
who merely follow out its present
applications. These applications are
innumerable, touching  intimately
every business and every product in
the world. The work of the chemist
ean hardly De called work at all
1t is the keenest and most enjoyable
kind of pleasure. The days in
chemical laboratory are filled with
thrilling and delightful experimen-
tation, with the alluring Dprosbert
of a discovery that may spell For
tune always at hand to spur your
enthusiasm.

Easy Monthly Payments

You don't have to have even the
small price of the course to start,
You can pay fer it in small month-
1y amounts—so small that you won't
feel them. The cost of our course
is very low, and includes everything,
even the chemistry outfit—there are
no extras to buy with our course.
Our plan  of monthly payments
places a chemical education within
the reach of everyone. Write us
and let us explain our plan in full
—pgive us the opportunity of show-
ing you how you can qualify for a
highly trained techinical pesition
without even giving up your pres-
ent employwment.

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

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

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

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

YOU CAN LEARN AT HOME

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

tion from the very beginning is made inter-
esting and practical, and we supply you with
apparatus and chemicals for performing the
fascinating analyses and experimental work
that plays such a large part in our method
of teaching, and you are awarded the Insti-
tute’s official diploma after you have satis-
factorily completed the course.

T. 0'CONOR SLOANE,
A.B., A M, LL.D., Ph.D.

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

Special 30 Day Offer

Resides furnishing the student with
his Experimental llquipment, we are
making an additional speelal offer
for a short while only. You owe it
to yourself to find out about it.
Write today for full information and
free book ‘Opportunities for Chem-
ists.”” Send the coupon right ncw
while it is fresh in your mind. Or
just write your name and address_on
a postal and mall 1t to us. But
whatever you do, act today before
this offer is withdrawn.

DON'T WAIT—MAIL COUPON
NOwW!

Chemical T Ll

:CHEMICAL INSTITUTE OF NEW YORK S.I. Dec.
Home Extension, Division 12

3 ]
lnstltute § 16-S—East 30th’ Street, New York City.

Please send me at once, without any obligation on my part, your free

B Dook “‘Opportunities for Chemists,’” and full partieulars about the Ex
0 @ perimental Equipment given to every student. Also pleass tell me about
§ your plan of payment and your special 30 day offer.

L}
EXPERIMENTAL EQUIPMENT FURNISHED TO N Y k M
EVERY STUDENT ew Or B VAME oo .
We give to every student without additional charge this . '
chemical equipment, including forty-nine pieces of labora- Home Extension H
tory apparatus and supplies, and forty different chemlesls Division 12 ADDRESS L.ttt it e aser s aes
and reagents. These comprise the apparatus and chemicals L]
used for the experimental work of the course. The fitted 16_5_ East 30lh St 1
heavy wooden box serves not only as a case for the outflt * 0oIry STATE
but also as a useful laboratory accessory for performing 5 ®¥RY 5500000000000000000500500550000000000 ¥ ¥ iEhpaopanararanass
countless experiments. New York, N. Y. P e
d - . - L L R 0 B N R 0N N N B B N B N B N N R N § N B]

1y



Science and Invention for December, 1927

687

Many times in the old days,
while I trudged home after work
to save carfare, I used to gaze
enciously at the shining cars
gliding by me, the prospcrous
wmen and women wwithin,  Little
did I think that inside of a year,
!, too, should hawc my own car,
a decent bank account, the good
tiungs of life that make it worth
living,

I Thought Success Was For Others

Belicve It Or Not, Just Twelve Months Ago
I Was Next Thing To “Down-and-Out”

ODAY I'm

growing Radio store in town.
on good terms with my banker, too
the old days only a vear ago, when often I
didn’t have one dollar to knock against an-
other in my pocket. My wife and I live in
the snuggest little home you ever saw, right

the fastest
And I'm
not like

sole owner of

in one of the best neighborhoods. And to
think that a year ago I used to dodge the
landlady when she came to collect the rent
for the litle bedroom I called “home™!

It all seems like a dream now, as I look
back over the past twelve short months, and
think how discouraged 1 was then, at the
“end of a blind alley.” I thought I never
had had a good chance in my life, and I
thought I never would have one. But it was
waking up that I needed, and here's the story
of how I got it.

I WAS a clerk, working at the usual miser-
able salary such jobs pay. Somehow I'd
never found any way to get into a line where
I could make good money.

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

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

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

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

It awas on the aay home that night that I
stopped off in the neighborhood drug store,
awhere I overheard a scrap of conversation
about myself. A4 few burning words that
awere the cause of the turning point im my

life!

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

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

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

With a new determination 1 thumbed the
pages of a magazine on the table, searching
for an advertisement that I'd seen many
times but passed up without thinking, an ad-
vertisement telling of big opportunities for
trained men to succeed in the great new
Radio field. With the advertisement was a
coupon offering a big free book full of infor-
mation. I sent the coupon in, and in a few
days received a handsome 6+4-page book,
printed in two colors, telling all about the
opportunities in the radio field and how a
man can prepare quickly and easily at home
to take advantage of these opportunities. I
read the book carefully, and when I finished
it I made my decision.

HA’I"S happened in the twelve months

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

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

the score of lines they prepare vou for. And
to think that until that day I sent for their
eye-opening book, 1'd been wailing “I never
had a chance!"

OW I'm making real money. 1 drive a

good-looking car of my own. Mary and
I don’t own the house in full yet, but I've
made a substantial down pavment, and I'm
not straining myself any to meet the install-
ments.

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

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

Take another tip—No matter what vour
plans are, no matter how much or how little
vou know about Radio—clip the coupon
below and look their free book over. It is
filled with interesting facts, figures, and
photos, and the information it will give you
Is worth a few minutes of anvbody's time.
You will place vourself under no obligation
—the book is free, and is gladly sent to any-
one who wants to know about Radio. Just
address J. E. Smith, President, National Ra-
dio Institute, Dept. PD-6, Washington, D. C.

e o

]; L. SMITH, President,
l National Radin Institute,
Dept. PD-6, Washington, D. C.
Dear Mr. Smith;
Please send me your 6f-page free book, printed in
two colors, giving all infurmation about the opportu-
nities in Radio and how I can learn quiekly and ea-ilv

at home to take advantage of them. I understand this

request places me under no obligation, and that uo
salesmen will call on me.
Name ...... ... .. L
I Address ... ... L. . . . I
I Town ... ................ State. . . -

e e e e e e e e e s
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ARTHUR GUY EMPEY

Famous World War hero and author,
has written another
thrilling battle story—

“Smith Wins
the War”

being the extraordinaryadventures of a “synthetic”
doughboy who almost convinced General Staff
that his plans would bring the war to a speedy
close. You'll find a laugh on every page, with v
danger and hand-to-hand fighting in every chap- 1 i outward appeasances, bursting shells held no

y terror for him. He went on writing his letter as
ter. It S In : unconcernedly as though a war never existed.

the big DECEMBER issue of

Be on
Sure Sale
to Today

Price
25c

Read
It!

These exciting stories of the Army, Navy, and Marines
also included in December Issue:

THE SKY SPINNER  Against Regulations

By A. R. McNULTY
By RAOUL WHITFIELD ? e
BATTLE STORIES, (b.S. 1)
M I N E D ‘ ‘ 7 A-l I lE RS Robbinsdale, Minn.
I;;closeclf}ﬁnd $1 S('bill or stamps) forf which
. mail me BATTLE STORIES magazine tt
BY HAROLD B- SAY next 5 months or, inclosEeb(l,Igll(laESIé fo?rcop];

PERILOUS HOURS 2’31;2.‘;;;1111:1:1:1::1:11:::::::::::f:::::::::::::::::::::::::::::::::::::::::

By TEMPLE FIELD G It
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W Hi ,mm YOU
Realpmfesszon@l

MagiC

At Home ~ By MAIL

Blg Stage Ill“SlOl’ﬁS How many times have you watched some great magician and

longed to be a(b:le to performl\llig%;hat (X;OURSELF? With the
great Tarbell Course this is made possible and ASY.
Think of it! Master Iilusions
fromEurope,India,China,Japan.

__‘\
,—_.’
z

'( Dr.Harlan Tarbell BSc. DN j‘
\\ &\\\ Masiter qf/ﬂagzc
N L\ , ;

You can even become a Master Magician!
Mysteries from the Ancients.
Never before disclosed secrets
of the Orient. Over 150 tricks

from small effects to Big Stage
Illusions, with nearly 1500 illustrations
—that and more is what you get in
the great Tarbell Course in Magic!

Famous “Rabbit Trick”

This is one of the most popular tricks in
Magic. It is always in demand, goes
over big, brings a big price. Many
professionals value this at $100.00 or
more—yet it is only one of the many
priceless tricks you will soon learn

and master in the
great Tarbell Course.

Real Professional Patter

Read This Great Endorsement
Dr. A. M. Wilson, Editor of the Sphinx, Official

The first and only

Organ of The Society of Am_ericgn Magicians, C . M .
pa‘)"%ﬁheg}‘eaartl;zltl gv%‘;{{seoghl&ta‘;b“te: at ourse 1n iviagic Any magician will tell you that “Patter,” the
€ . s Goer el iven to the entertaini d diverti
tempted and will mark an epoch in Magic ever offered to the ?:ﬁ?%eg wi%r;s(:vit}? chirt?;gﬁnigs ?1? h‘ljl‘;gt?rg_
as great or greater than the revelations bl' h' l tant. I %h Tarbell C . gh.y lmp
of Robert Houdini, Father of Modern pu icteachingrea ant. n the great farbe’] Gourse youare given

real professional “Patter.” Yes, and you are

professzonal Maglc" even trained in “Showmanship.” Think of it!

Secrets of the Orlent

Yes, those great mysteries the
Hindu fakir guards so jealously
and famous Magicians have
risked their lives to secure—
these and MORE are YOURS
in the great Tarbell Course.
Many a mystery here is worth
many times the whole cost of
the entire Tarbell Course!

Magic, 60 years ago.”

Money-Back Guarantee
Protects You

Think of it! Think of a great course in Magic
giving you ALL this and then protecting you
with an Iron Clad Guarantee, that will refund
your money if you are not satisfied. You can’t
lose. You have everything to gain. The Tarbell
Course is the greatest thing you have ever heard
of! Mail coupon below and learn all about this
wonderful course and what it will do for YOU !

(et started on tze road to big money!

You don't have to give up your present job or business. You
don’t have to be a*“professional”to make big money with Magic.
You can make nice money entertaining on-the-side as a semi-
profess1onal or if you want to, you can become a big Magi-
cian, make big money and enjoy fame and glory. Mail
coupon now and learn all the great limitless opportunities
that are in store for you.

Tarbell System, Inc., Studio 14-29
1920 Sunnyside Avenue, Chicago, lllinois

Gentlemen: Without any obligation send me your free
literature and information all about your wonderfu!

“Tarbell Course in Magic.” Also tell me about your
great Special Price Offer and Easy Payment Plan

offered NOW for limited time only.

- Stuc.lio 14-29
Tarbell System, Inc., 8¥5as i Avau
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ACOOKOO NUT is a new wrinkle to
L\ pass away yourl time. ['ar more
interesting, more entertaining and more
humorous than 2 cross-word puzzle. The
COOKOO NUT illustrates an ordinary,
well-known _saying in 2 distinctly new
Study the examples on _this
of a COOROO NUT is
that there must be no question as to the
correctness of the description. The quo-
tation must absolutely fit the COOKO0O
NUT, otherwise it does not go. Cover
up the captions of the COOKOO NUTS
on this page, and make your friends guess
what each COOKOO NUT stands for.
An exciting new game is to play -
KOO NUTS at parties where everyone 1s
asked to make up an original COOKO0O
NUT. The most mirth-provoking onc

e
.
®epanvec’

‘peR\0

s

K
VR

p FURN U
France, that magic land of humor,
“parlay,”” offers humor-loving Amer

humor through the new weekly magazine,
Your first copy of

10c WEEK

wit, and keen, Knife-edged
icans, its choicest, finest
«“FRENCH HUMOR.”’

will prove what we

«FRENCH HUMOR”

gets the party prize.
The best COOKOO NUT printed in

FRENCH HUMOR gets 2 weekly prize
of $5.00. Tor every other one accepted
FRENCH HUMOR
pavs $1.00.

“A

Bt &

Wiasy

N

AT
e

say—hundreds of choice jokes and original illustrati

: ! ons by F
Artists, with all the illustrated jokes printed first in Fr:’ncl"lc::g
It’s the funniest, wittiest and most entertain-

have ever read.

SSTANDS

then in English.
ing magazine you

LY ON ALL NEW
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YOU FELLOWS WHO WANT-

691

$30 A DAY
Dear Mr. Coolie:

I was making $25
a week when I en.
rolled. Now, with my
own FElectrical Shop
1 make as high as
$30 a day.

A. ). Daigneault,

225 Worcester,
Southbridge, Mass.

$1.50 AN HOUR
Deur Mr. Coole
I had to work like
a slave for 15¢ an
hour Lefore I envolled.
Now, thanks to you,
Mr. Cooke. I muake
$1.50 an hour.
G. W, Oprea,
4220 N. Meade Ave.,,
Chicago, Il

BIG
OUTEITS

NO EXTRA COST
) /

LEARN ¢ *

WHY earn $15 or $20 or $30 a week, when in

the same six days as an Electrical Expert, you
can make $70 to $200—and do it easier—not work
half so hard. Why, then, remain in a small-pay, no-
future job that offers no chance for big promotion
—no chance for big income? Fit yourself for a
real job. Get into Electricity. That’s where the
big money is being made, and always will be made.

Electricity—The Big Pay Field

Today even the ordinary Electrician—the “screw
driver”” kind—is making money—big money. But
it’s the trained man—the Electrical Expert-——who
makes the really big money—$12 to $30 a day-

$70 to $200 a week. Be a Big-Pay man yourself
Get in line, now, for one of these “Big-Pay’ Jobs.

I'll Train You At Home

I'll train you at home—in your spare time. You
work just as you are working now-—at your same
job. My now famous “Work-Sheet and Job-Ticket’
method, guarantees you simplified, practical train-
ing along work-shop lines. In a few short months
you can step out of your old job into a new job—
into electrical work where you can be a Big-Pay
man in this Big-Pay field,

You Earn As You Learn

To learn Electricity my way you don’t have to be
a College man, or even a High School graduate.
You can read. You can write. That’s enough.
With me, you get experience as you go along and
make good money while learning, 11l show you
how—and I'll give you, without extra cost, tools
and apparatus to work with—6 Big Outlfits in all.

Money Back If Not Satisfied

That’s what I agree to do. And back of me in
this agreement stands the Chicago Engineering
Works, a $2,000,000 Illinois Corporation. There’s
nothing like “Cooke’” Training, anywhere. It’s the
Training that big Electrical men are praising; it's
the Tramning that employers recommend; it’s the
Training that one of our greatest Engineering
societies has endorsed 100 per cent. It's the
Training for you.
If Not Earning $70 A Week—Investigate!

Don’t wait a minute! Find out today why “‘The
Cooke Trained man is the Big-Pay Man,” every-
where! Find out how “Cooke” Training will help
you boost vour pay! Mail coupon right now for
my Big FRLE Book of Ifacts. See the Six Big
Working Outfits I give you without extra charge.
See the hundreds ot pictures, the proofs. the Big-
Pay letters of other “Cooke’ Trained
Men. Get this great free Book.
Send for it today. Clip, sign and
mail coupon right now!

L. L. COOKE, Chief Instruction Engineer

L. L. COOKE SCHOOL
OF ELECTRICITY

Dept. 29
2150 Lawrence Ave.
Chicago, Illinois

voke Trained Man is the Big Pay’Man{\|

e i ‘

1Y

“Hundveds of Mere

Ihave trained
are now eammg

1’1l train you at
fome in a few
short months.

L. L. COOKE

FREE BOOYYCOUPON

L. L. COOKE. Chief Instruction Engineer,
Dept. 29, 2150 Lawrence Ave., Chicago, 11l
Send me FREL and prepaid. your Big Book
“‘Secrets of Success in Electricity,”” with all detaits
about your liome Study Course in Electrieity.

3 A, Tarrow
Residents of Canada send eoupon to R o .
Special Representative, 7 Medhury Lane, Last, Windser,

Ontuario, Canada,
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CHello boys/

Send for this free book which tells all
about my NEW 1927 ERECTOR

I—~Complete Unit Control (New as.
sembled Trumodel

with these
sensational
new feature

equipment parts)

Hoist

A)

(’ %  Bucket

A

Why the New ERECTOR
is the worlds greatest toy
Trumodel Features:

ERECTOR SQUARE GIRDER. This big, exclusive Erector feature
mekes Erector so sturdy and strong. They sre real girders just like
engineers use in making skyscrapers and bridges. (In sll Erector Sets.)
ERECTOR MOTOR. You can meke 27 interesting experiments with
the Erector Motor slone. The motor Sheft is the same diameter ae
all other shaits. You can hitch pulleys to both sides of 1he motor.
(In the Famous No.-4 Erector snd up.)

3.DRUM ‘HOIST. Completely sssembled operating unit. New ex-
clusive Erector feature. (In the No. 8 Erector and up,)

TIP BUCKET. An exclusive Erector feature. (In the No. 8 snd up.)
ERECTOR STEAM BOILER. There is no end to the models that
this exclusive Erector feature makes possible. Hoisting engine, steam-
boats, fire engine, horizontal engine, locomotives. The Erector motor
furnishes power to make these models go. (In the Super No. 7 and up.)

N hWw N o=

OTHER COMPLETE UNIT CONTROL PARTS MOTORIZED FEATURES,
ARE:

Lerge solid stee) disc wheels with balloon tires, chassis, genuine fenders, hood,
bumper, truck body, steering wheel, steering knuckle, fromt axle, springs.
(All in the No. 73 Erector and up.)

Other Erector Features

1. Erector contains more parts and builds morc models than sny other cone
struction toy.

2. The New Erector Steam Shovel—on exclusive Erector festure. (In Super
Erector No. 7 and up.)

3, The New Erector Dredge- Bucket—an exelusive Erector festure. (In the
New No. 10.)

4. Curved Erector Girders. An cxclusive Erector feature. (In all sets.)

5. Giant Fly Wheel. An exclusive Erector feature. In the No. 10 Set.

6. Perforated Strips—four holes to the inch.

7. New brass perfect gesr standardization. The New Ercctor contains a great

essortment of brass and die-cast gears, ineluding pinion, erown gears, fiat
fears, mitre gears, and a farge 72-tooth gear.

A FEW OF THE MANY NEW 1927 FEATURE PARTS ARE:

Boiler plate, bull ring, new Chain Bueket, Beam Girders Curved, Segment
Plate, Ratchet—and hundreds of other fgenuine perfect meehanicel parts for
duplicating every engineering feat ever attempted. Possible with no other toy
than the New Erector.

1. Erector is made from structural steel, plated enameled end electrically
baked.

2, Designed by cngineers, used by engincers. and endorsed by engineers.

3. The Mechanical features of Erector are correct,
oethod of reproducing enfineering feats.

A, Perfectly interebangeable, owing to the minute details of standsrdization.

3t is the only correet

Construction
2—New Erector Trumodel 3 Drum Sets

3—New Erector Trumodel Tip Bucket
’7 g 4—New Erector Trumodel Clam Shell

Science and Invention for December, 1927

5—A great assortment of New Fea.
ture Parts
6~—Erector Complete Unit Accessory

7—Udylite — the
(some parts)

8—The new Brass Perfect Gear stan-
dardization

rust-proof finish

%ﬂdGlﬁl f@
ve'72 ERECTOR #7529
With Automobile Chassis

Here’s the set I know will give you the greatest thrill you ever had. Fun! Ob,
Boy ! It’s the real thing, and there’s a thrill packed in every one of its 627 parts.
Boys, in this great outfit there are hours of real sport waiting for you building au-
tomotive models. From this great assortment of distinctive, important and feature
Erector parts you can build 554 modecls—wonderful automobile chassis, tractors,
scooters, service cars, fire engines, hook and ladder, are only a few.

Packed in a cabinet and includes a complete assortment of automotive parts, many
in colors; also a 92-page manual, powerful electric motor, big red steel disc
wheels with oversize balloon tires, fenders, radiator hood, bumper, springs, steer.
ing wheel, truck body, heavy truck axles, cab top, boiler, digger scoop—in fact,
cverything to make this set a world’s standard.

Boys! Here’s the greatest book I ever compiled

In this book you will find the final story of my vears of experience since T first invented Erector—the construction set which other ene
gineers have been kind enough to call “the world's greatest toy"—and which they consider one of the most astonishing mechanical
phenomena of the age.

In this book I tell you how with Erector's new Construction parts you can build and opcrate (one after the other) over 1000 actual
working models of Aeroplanes, Submarines, Ocean liners, Light houses, Machine guns, Automobiles, Ship cranes, Trains, Steam shovels,
Traveling crane, Wrecking hoist, Trench diggers, Locomotives, Hoisting derricks, Cantilever bridges, Suspension bridges, Well drillers,
Power plants and Hoisting engines.

Think what a thril! you’ll get making these wonderful working models whiz and hum
with the powerful Erector electric motor. The day you get your Erector (Christmas
or any other day) will be the biggest of your life. Send for my new book “Engineer.
ing Thrills” today and then tell your Dad. Don’t miss this chance. Make him realize
what you really want by showing him the book and then taking him to the nearest toy
store to see for himself, He'll want to build models with Erector too. Just 61l out

the coupon below. W

THE A. C. GILBERT COMPANY,
212 Blatchley Avenue, New Haven, Conn.

Please send me free my copy of the book “ENGINECRING THRILLS.”




Volume XV
Whole No. 176

cience and
Invention

December, 1927
No. 8

Huco GrrNsBACK, Editor-in-Chief
H. WiNFIELD Secor, Managing Editor

Dr,
Editorial and General Offices, -

T. O’CoNor SrLoANE, PH.D., Associate Editor

230 Fifth Avenue, New York

“Those

Who Refuse to Go Beyond Fact Rarely Get As Far As Fact” - - - HUXLEY

FAITH

CURES

By HUGO GERNSBACK

HE President of a Western institution addresses me as
follows:

“T am interested in having your opinion on a question
| arising out of your article in the October number of

4 Y vour magazine. The statement occurs under the sub-
head, ‘Cure due to mental attitude’ I have no opinion _on the
Tonaco device; knowing almost nothing about it. I wish an explana-
tion by yourself on what you mean by FAITH. It is evident from
your statement that you believe that FAITH cures a large per-
centage of people who exercise it. My question is, if faith heals as
vou say it does, HOW does it do it, and WHY ?”

So-called faith cures have been known since the dawn of humanity.
Faith cures are perhaps the strongest proof of the control of the
mind over the body. History is full of shining examples of faith
cures and many so-called miracles are all directly traceable to these
mental influences. Astonishing faith cures can be found even today
in most aboriginal tribes. Here the medicine men, by chants, in-
cantations, or other hocus pocus, very often succeed in curing various
diseases. Every medical doctor knows that a large percentage of
patients can be cured or helped only if they believe in the doctor,
that is, have faith in him. If you have no confidence in your doctor,
most of his prescribed remedies will do little good. The greatest
problem every doctor encounters is to gain the patient’s confidence.
Without that confidence he would be a mighty poor doctor.

Applied medicine can do a great amount of good, but the modern
doctor must be a psychologist as well as a student of physiological
chemistry. We all know of the imaginary sick man or woman who
is benefited more by a few pellets of sugar, than by the strongest
medicine. Astonishing cures, verging on the miraculous, have been
performed, such as the ones at Lourdes, in France, where even
cripples who could not walk for years have been made to walk,
and semi-paralytics have regained the use of their limbs, due to the
almost hypnotic effect of certain healers, who have wielded such a
tremendous mental influence over their hearers, that “cures” were
almost instantaneous. Not much, however, is said of what happens
afterwards to these unfortunates, because there are few such cures
that are actually permanent. There are, of course, exceptions. It
is like the case of a person who had lost the power of speech, and
under stress of great excitement suddenly regained it. Such a cure
in many cases has remained permanent. To put it in other words,
if there is sufficient mental stimuli, astonishing effects can be had
directly on the human body.

It is for this recason that so many quacks and fakers gain a
livelihood. In the "90’s we had a vogue for patent medicines. Here
wonders were caused and actual cures made according to the glow-
ing testimonials of people cured. Subconsciously the patient sees
all the good that has been done others and unconsciously, little by
little, he becomes a believer and convert, and the medicine often

does, in those cases, help; not because there is any intrinsic value
in the medicine—because pure water will do the same thing—but
hecause the patient believes that he will be cured. In ninety per
cent of the cases, this belief in a curc is the reason for the success
of any treatment. .

Nowadays, patent medicines are on the decline and other more
cunning fakes and swindles are taking their places. SCIENCE AND
IxvENTION has exposed a number of these, but they are getting more
numerous as time goes by. Any shining appliance that looks as
though it might do something,—anything with the magic word “clec-
tric” pinned to it, and, lately, anything labeled with the word
“radio,” must be good for all ills, no matter how difficult they may
be to cure. Today we have the magic box with knobs, wheels,
batteries, dials, meters, and whatnot, to effect cures. Indeed, the
mid-Victorian patent medicine vogue threatens to be eclipsed by
these fake scientific appliances.

And let no one believe that some of these contraptions do not
actually cure. They do, and herein lies the viciousness of such
appliances. There is hardly one of these fakes that will not cure
some one, simply because that person may have enough faith. Also
a very large percentage of these simple minded folk would in time
be cured without them—but of course having used the fake appli-
ance, they credit the cure naturally enough to the contrivance. When
I made my recent exposé of the famous, or rather infamous, fonaco,
hundreds of letters were received by e, and are still being received,
denouncing me in no uncertain terms, because thie writers had either
themselves been cured of certain diseases, or knew friends or relatives
who had heen cured. This is quite natural, but these good people
forget that for every one of these faith cures—because this is all
that they are—there are a thousand or more that are total failures.
Even the greatest belief in any appliance will not cure Cancer,
Syphilis, Tuberculosis, and a great many other diseases. If a
patient, who has any one of a dozen harmless things the matter with
him, instead of spending anywhere from $50 to $100 for one of
these foolish contrivances, would only go to see his doctor, he could
save himself not only a great deal of money, but often great disap-
pointment.

Then too one of the important considerations the believer in these
mechanical or electrical absurdities never seems to think of, is the
utter dejection and the havoc caused to those unfortunates who buy
these appliances and then get no results. Usually their cases are
greatly aggravated, because no cures are or can be effected, and so
their ultimate despair is ten times as great as it was before. Now
a reversal of the faith cure sets in, namely a disbelief that anything
could ever cure them. If this idea becomes rooted strongly enough,
such cases are hopeless for even the best doctor, because the patient
will have lost ALL faith and will have become so skeptical that
practically nothing will be of any avail to him. And that is the
reason why all fake contraptions of this sort should be ruthlessly
exposed, which indeed. I am glad to say, we are counstantly doing.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Station WRNY on various scientific and radio subjects.
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Hands Create Radio Musi
New World of Musical Tones Discovered by Experimenting with
the Squeal of Radio Receiving Set
By H. WINFIELD SECOR
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Picture below shows new
vacuum tube musical in-
strument, which puts the
squeal of the regenerative
radio set to work,

Inductance
Condensers

tacuum Tubes —

Indictances =

Transtarmers

musical

OMETHING

new in the
world has been accomplished by Prof.
Lco Theremin of the Physicotechnical
Institute of Leningrad, who recently
gave a remarkable demonstration before a

large group of musicians, scientists, and
music lovers in Berlin., The accompanying
pictures show the appearance of the new in-
strument devised by Prof. Theremin, and he
is at present engaged in building twelve of
the instruments, so that a full orchestra
effect can be demonstrated, Thus far a solo
instrument has been demonstrated, and also
duet playing on two instruments,
Practically all of the musical instruments
with which we are acquainted require care-
ful and tedious training for at least several
vears on the part of the student. This new
mstrument which utilizes, as we might say,
the squeal heard in regenerative sets when

oIT body capacity

@\ ] Celhl= caused by mov-
\ \ .y ing the hands,
A 8" BAT. cause variations
= i — S ofojola} in the fre-

o)

’r‘.y &

The strange looking semicircle of musical instruments we see in the above picture represents

the latest scientific discovery by Prof. Theremin, a Russian scientist.

Moving the hands

toward or away from the brass rod and circle protruding from the cabinet, the consequent
changes in body capacity in turn cause variations in the frequency of the currents in the

apparatus, and thus produce changes in the tones heard in the loud speakers.

In the apparatus

shown on the front cover, a horn type loud speaker is indicated, in the apparatus shown above,

cone speakers are provided inside the cabinets, with silk screens over them.

It is best to

use a separate loud speaker on each instrument.

the tickler is improperly manipulated, en-
ables anyone with a musical ear soon to
learn to produce a wonderful range of mu-
sical notes. Aside from the fact that one
does not have to spend years in training or
taking musical lessons, Prof. Theremin has
accomplished something infinitely greater.
With the advent of this new apparatus for
producing musical tones, the inventor has
made it possible to produce musical notes
and tone colors never heard before by the
car of man,

Prof. Theremin’s apparatus for utilizing
the principle of heterodyning or super-impos-
ing, one clectrical current {requency upon
another will, the inventor states, free the
composer from the despotism of the twelve-
note tempered piano scale, to which even
violinists must adapt themselves. The com-
poser can now construct a scale of the in-
tervals desired; he can even have intervals
of thirteenths, if he desires them. It is in
fact now possible to produce any gradation
of musical tone or tones detectable by the
human car. Also an entirely new range of

Changes in the

gquency super-

X e VAC.TUBE imposed by -
! \ the first oscil- 7
” O R lator upon the
VOLUME |\ It | CONDENSER circuit ener-
CONTROL‘\’JU EFFECT ~~~- T SOAL _SPEAKER|~] gized by the B+90V N

OF HUMAN BODY.

VAR.COND

The simple vacuum tube oscillator circuit shown above will between the
provide a clear idea as to the general electrical action taking
place in Prof Theremin’s new musical instrument.
proper size coils connected in a circuit like that shown, the
different notes in the musical scale are obtainable by varying third
the capacity connected across the main inductance, as indicated.

master oscilla-
tor at left.
The difference

, two oscillator
With the frequencies
produces a \k‘\
fre- 5Y -
quency,

tonal colors are available, and instead of the
usual average of say, twenty tone colors,
represented by that number of different or-
chestral instruments, Prof. Theremin opens
up an almost limitless field comprising thou-
sands of tone colors.

As the pictures on this page show, each
instrument comprises suitable arrangement
of coils or inductances, condensers, and
vacuum tubes. The instrument is similar
to a super-heterodyne radio receiving set, as
the larger diagram below at once indicates.
As explained 1 the captions, variations in
the body capacity are created by moving
the hands toward or away from the brass
rod or circle, and these variations in ca-
pacity in the control oscillator circuit, cause
variations in the oscillator current super-
imposed, through the pick-up coil, on the
detector circuit. The constant frequency
current is supplied by a master oscillator,
as shown at the left of the large diagram.
The note heard is that due to the difference
between the two frequencies.

(Continued on page 7354)

CONS;I'ANT FREQUENCY OSCILLATING

COUPLING COIL.

S 1°F
%O |

®

890V B+o0ovV
P OIL
ICK UP C 8r135V.
The ‘“difference fre-
quency’’ causes the mu-
sical note heard in the
loud speaker, The note

frequency is amplified by
two stages of audio fre-

Braov quency amplification,

(41
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A Tree Menagerie

Cedars Trained in Unusual Shapes

4 RELS may be trees in most places, hut at he home ¢i Mr. and Mrs. Prucha,
2 of Crete, Ncbraska, they are a circus. Zor three years the owners have

planned and worked together skil'fully amd ~ainstakingly, shaping the hig
cadars in their front yard, until they now have 1 neacock, a man on horse-back,
a1 clephant, a camel, a dog, an cagle, ard a rabnit.  Much of the work of shaping
the trees was done by tying the lithe Doughs. Thes= soon mat and retain a detinite
shape. The trees are trimmed as little s possizle, only the rough edges being cut
off, after the desired shape has been vrorked ~itt. It is only nccessary to trim
them {wo or three times each year. ~lis nove. zco has attracted much attention
and a parade of interested people are zlways scen i~ the f-ont yard, Some of the
novel and artistic effects which have been obtzizel from thesc trees are shown
upo.nl this page and thus some of our reacers will un oubtecly be given the germ of
an idea.

A man on horse-ba:k, known as Paul
Revere, stands guard in the Pr_ucha
garden. Infimte care and patience |
were requirad befcre the figure could E 4%
be shaped realistically. The owners £
spent three years in training this %
H
E
£

cedar tree, in the shape shown here

The figure is correct in every detai

and even saddle and stirrups have
been included.

SR

At the right in the center of the page,
is shown a peacock standing over her
nest. As may be ceen in the photo,
the trunk of the cedar tree extends
through the center and supports the
bird. The -ainter, a Kaitl “ul dog who ever points the way
for h.s master, s stawn abave. The like-likc appear-
anx is rerarkable.

Artistic and unusual are the
trained cedar trees shown
in the photographs on
this page. These fig-
ures represent three
years’ work, but the
owners feel well
rewarded for
the time
spent.

A large elephant also graces the Prucha garden. This figure, like the
others, s correct in every detail.

Another iniabitant of the tree menagerie, the camel. is shown above.
Some idea of its size may be obtained by comparing it with the tree
in the extreme left,
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Photograph No. 1 appearing &t the top of the page shows a front view
This
develops tremendous horse-power ané has made record flights through-
Photograph No. Z shows a side view of this monster
Note the two wind-driven gemerators mounted on top of
The shape of the body

of the new Junkers all-metal monoplane.
out Germany.
airplane.
cabin, near the forward part of the plane.

and placement of wings are clearly shown in this photograph.
the number of windows which admit light to the cabin.

INCE the World War, aviation has
progressed by leaps and bounds; its
phenomenal growth prebably only sur-
passed by the development of radio-commu-
nication. One of the greatest achievements
along this line is the Junkers all-metal cabin
airliner which is made from an alloy closely
resembling duralumin. The plane, which
is the first of its kind, will be used in the
German passenger service. With a length
of 54 feet, a height of 1D feer 8 inclies, and
a wing spread of 100 feet, this huge plane
is one of the largest which has been built.
The plane is made i corrugated sheet
metal and is completely equipped with all
of the latest devices and inventions mrade in
the art of aviation, The passenger cabin
has non-breakable winidows arranged on
cither side, comfortable seats provided for

Science and Inveniion for December, 1927

Huge All-Metal

REMARKABLE DEVELOPMENT 1IN JUNKERS

ALSO CARRY BAGGAGE,

Q@
e e

tri-motored plane and dual control.

of metal.

Note duralumin.

the passengers and clectric lights. 1n spite
of the fact that it is entirely fire-proof,
liquid fire extinguishers have been installed
as an added precaution. The plane can be
so arranged that hospital paticnts can be
quuckly transported from one place to an-
other without any fear of danger or injury
which may be produced from excess vibra-
tien or bumping. Thus, emergency cases
can be rushed to hospitals, from out oif the
way places and many lives saved. The pilots’
dual control compartment, which may be
seen in the photograph, is arranged so that
the navigator and pilot are afforded a clear
view of the route at all times. The planc
1s equipped with a double set of instruments
amxd controls, so that the craft may be ma-
nipulated from either side. Ample space is
provided for trunks and luggage which are

The details and size of the plane are shown in
illustration No. 5 appearing above. The pas-
senger cabin_itself is approximately 6 feet high
and 7 feet wide. A storage compartment, a little
over 2 feet high and of the same width as the
cabin is arranged in the bottom of the plane.
The plane will hold two dozen passengers and
the two pilots with ease.

Photograph No. 3 gives an excellent view of the two pilots’ seats
The plane is so arranged that it may be operated
from either the left or right hand seat of the pilot’s compartment.
Photograph No. 4 gives a view of the interior of the plane when it
was under construction.
The entire plane has been made of an alloy similar to
Illustration No. 5 shows the details of the plane which
is 54 feet long and 19 feet 8 inches high.

Note that the floor of the plane is also made

installed i1 the side of the body and hot
food is carried in special containers of the
vacuum wall type.

The 1nethods of joining metallic materials
which are available to the aircrait builder
are either mechanical or thermal in nature.
The thermal means embrace forge welding,
gas welding, electric welding, soldering and
brazing. All of these involve the partial or
complete melting of metal similar to or
different {rom the parts being joined. Gas
welding is the most successful of all of the
melting processes. The particular mcans
used employs hydrogen and oxygen or
acetylene and oxygen to produce the heat
necessary to fuse the metal to be joined.
This new all-metal plane is held together
with rivets and welding has been resorted
to only in a comparatively few places.
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European Planes

DESIGN OF LARGE ALL-METAL PASSENGER PLANES, WHICH _
BESIDES SLEEPING AND DINING FACILITIES ( '

L e

At the right is a2 view of the rear
end of the plane, A small door
has been arranged so that it may
be swung outward and the mechanic
can enter, The door is then se-
curely bolted in place, The support-
ing and the strengthening braces,
both in the door and in the interior
of the plane are clearly shown.
Much of the strength of the plane
depends upon the judicious place-
ments of these braces,

P

An interior view
of the finished pas-
senger cabin is
shown at the right.
The luggage-rack
may be seen above
the windows. The
upholstered seats
may be made into
comfortable berths
to accomodate
over - night pas-
sengers, The in-
terior of the cabin
is finished in at-
tractive color har-
mony.

Food for the trip is stpred%
in a metal  bin which is
shown above. The lattice
work frame is entirely made
of metal and riveted together.

Below we have a wiew of the cabin showing

the berths made up. Note the size of these

berths which are a great deal larger than

those found on most railroad trains today.

Thus the passenger travels in lazury and
comfort in record zime.

Trunks and suitcases are placed within the body of the plane itself.
A door which opens in the side of the plane provides for their
insertion. A number of metal tracks, which are clearly shown in -

the photograph, make it possible for the luggage to be easily shifted. Note that
the plane is made of corrugated sheet metal which greatly adds to its strength
and durabxhty.. During the war the Germans constructed a few planes with metal
bodies, but this is the first time that an all-metal plane of such large size has
beeri built in quantities. The plane was designed and constructed at the famous
Junkers factory in Germany. The plane has already made several record flights
and since 1926 Germany has been provided with the most complete aerial traffic
service of any country in the wogld. The passenger is provided with a specially s .
prepared air map of the route, which enables him to locate places of interest along Note the size of the individnal compartments shown in the

the way. photcgraph above,
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The illustration No. 1, at the left
shows the approximate, natural
course of the current sweeping close
to the small island at the brink of
the falls, before the jetties were ar-
ranged at points A, B and C of
illustration below; jetties are indi-
cated by solid black lines. There
are two jetties marked C, one be-

tween the channel marked E

and the dotted line indicat-

ing the path of the current.

Fig. 3 be-

In the drawing No.

2, at right, the
path of the current
is approximately in-
dicated by dotted
lines, The jetties
were built of sacks
of sand and deflected
the course of the
water toward the
island marked G.
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low shows
the studio
scene where
Ed Wynn
changes from
the boat to
the cake of
ice. Paraffine
ice cakes
were used,
except the
one upon
which the
actor stood,
which was
made of
cork.

il

Over Niagara Falls

Course of Falls Changed to
By EDWIN

shown in illustration No. 1, water flow was
regulated down channel & where chest was
anchored, while a heavy steel bar was put
down in a hole drilled in the rock, and
lastened to the raft and chest. This bar
was right in the center of same and per-
mitted free movement of chest when Wynn
was supposed to paddle. Movement of the
chest was accomplished by fastening piano
wire to the raft and chest and pulling from
the shore. Long shots of chest were done
by the double printing method, explained in
illustration No. 5. Position of cameras for
all these shots was on left side of small
island overhanging brink, reached by bridge
from Goat Island. Part of these shots of
shooting the rapids were taken in studio
tank. This set was larger than the diagram
indicates. when double printing effect was
used.  Owing to the position of the camecra
on the American side, the views of the chest
taken from below the falls had to be re-
versed to match with the shots taken above.
The general impression given was that the
scenes were photographed on the Canadian
rather than on the American side, but
this would have been impossible, owing

OING over Niagara Falls in a

barrel is a stunt that is often

talked about and that has been
performed successfully, on at lcast
one occasion, but there has been only
one attempt to send a man over the
brink of that famous cataract in a
chest laden with jewels. This feat
is cleverly portrayed by Ed Wynn
in the Famous-Lasky-Paramount pic-
ture “Rubber Heels.”

To accomplish the feat described,
the picture makers had to move the
falls about twenty fcet from their
natural position, just off Luna Island,

=
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to the mist which rises from the
Horseshoe Ialls,  Wintry conditions
aided the picture men in their enter-
prise of controlling the waters of the
falls to some extent, but made all
work exceedingly difficult because of
the cold. The flow of water on the
falls is of course retarded to a greater
or less extent by frcezing. All the
1l scenes shown here were taken during
later winter and spring thaw. The
various illustrations and photographs
appearing on the two pages
show clearly the various jet-
ties which had to be built and
also the trick studio scenes

In Fig. 4, at left
we see how the

the little island on the edge of the
{alls next to Goat Island, on the
American side. In addition to this,
the current of the rushing waters had to be
deflected at two other points further back
from the brink. Scenes of the actor riding
the rapids on a small raft were also photo-
graphed at Niagara itseli, and werc supple-
mented by several other shots taken at the
studio and superimposed on the film. The
picture is one of the most remarkable and
difficult ever filmed.

Secarching for some crooks, the hero
wanders out on the landing where the boat
with a chest of jewcls is moored. He cuts
the boat loose, being afraid of attack, pulls
a plug out of the bottom of the hoat and
hurls the plug at the crook. Water enters the
boat and it starts to sink, so he removes
himself and the chest to a cake of ice, which
in turn starts moving and catches at the
brink of the falls. The chiest soon starts
to go over and Wynn, waving his friends
good-hye, shuts the lid. Later shots show
the chest going over the brink, as taken
from above the falls, and its descent into
the foaming waters from below. After
bouncing around for a time on the boiling
surface at the bottom of the falls, the chest
finally comes ashore.

For the scenc at the brink of the falls,
sand bag jetties were built at three different
locations as shown (A, B, and C) illustra-
tion No. 2. Approximately 3,500 sand bags
were required. The first jetty A was built
out about fifty feet from the shore, and
drove the current against the island marked
G, causing the hulk of the water to be de-

movement of the
raft was regulated
by a windlass at
point A. Heavy
steel cable, indicated
y B was attached
to the raft C. Three
Sisters Islands
helped to break the
force of the flow.

Fig. 5 below shows
a studio shot. The
chest was tilted in
the studio tank and
this image was su-
perimposed on long
shot of falls.

flected down the channel crossed
by the bridge F. The water in
this channel rose two feet dur-
ing this operation. The flow of
water toward the falls along
the edge of the small island,
right at brink, was further |
broken by a jetty extended from
this small island at point marked
B. Finally two other jetties
were built right at the brink as

CHEST PULLED||
BY ROPE

ELEVATED
TANK

shown in photo. The surface
of the falls was thus made
practically dry at this point for

a distance of ahout 20 to 25 feet

from the shore. By removing
sand bags ot end of jetty B

In the above A is the camera and B is the chest pulled by

a rope.
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For Movie Comedy

Make Comedian’s Stunt Possible

SCHALLERT
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The photograph above shows
a scene on the edge of the
falls next to Luna Island, on
the American side. Note the
sand bags used for the jet-
ties which were shown in
the second illustration on the
opposite page.
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The photo at the right shows
the effect which was pro-
duced when the water was
allowed to flow through
channel E, by removing the
sand bags at the end of
jetty B. By referring to the
second illustration ap-
pearing on the oppo-
site page, one can
readily see how this
was accomplished.
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The above photo shows the set-up when the chest was recovered from
the water after it had gone over the falls and the actor was supposed

to be inside.

He did not actually go over the falls in the chest

superb comedy
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A photd taken in the process of filming Ed Wynn’s
“Rubber
Note that cameramen and directors are standing knee
deep in icy water.
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Heels” is shown above.

At the left we have an il-

lustration showing how the

chest was guided at the
brink of the falls.

A large nume
ber of men
were required
to hold the
steel cable at-
tached to the
chest for the
scene which
actually shows
it going over the falls.
The force of the water
was so terrific as the
chest was allowed to ap-
proach the brink, that the
men were finally forced
to let go and eventually
the cable was cut close
to the anchor when the
scene was photographed
from below.

The above photo shows the large number of men that were holding
the land end of the cable which was also anchored.
over the falls in the channel, crossed by bridge F

The chest went



OR the kiddy who has no companion, the above

see-saw is not only a source of amusement but also
a means for exercising the muscles of the legs, arms
It will be observed that the apparatus con-
sists of a wooden base fitted with two uprights, across
which the bolt is fastened for the swinging platform.
The child sits upon the seat provided and his weight is
well counterbalanced by a coiled steel spring at the
further end. This novelty is well balanced and there
A rabbit
or other animal arising from the center of the board
The spring connects with the base-
board, to which it is secured by a bolt, and the foot-
rest on the swing.—Counrtesy Teter-Rabbit Co.

and back.

is no danger at any time of it upsetting.

holds the grips.

| TRAFFIC ARM
TURNING CAM.

!

ERE is a unique spring-wound novelty

inspired by motorcycle officers and
speeders. A small automobile runs around
a circular track, and after having made five
revolutions, it passes a stop signal, where-
upon a tratfic officer on a motorcycle hiding
behind a building, dashes out and stops the
speeding auto. The diagram below indicates
how the device operates. When the traffic
officer is withdrawn in back of the house,
the trigger is released, permitting the auto
to make five revolutions again before being®
stopped.—Courtesy Louis Marxy & Co. '

RELEASE | GEAR RATIO
COP RIDES IN UTo
THIS TRACK AU

SPRING™]
h

ITH the whistle illustrated above,
there are a pair of arms holding a

wooden roller. The roller is slotted with
six slots, into which a series of cards are
placed. When the whistle is blown, the fan
«urns, producing a motion picture of either
a prize fight or a dancer. Disturbing the
sequence changes the action.

—Courtesy Educator Playthings Co.
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SCIENTIFIC ADVANCES

Inventors Are Constantly Busy Devising and Designing New
So Great That It Even Permeated Into the Model And

Here are two photographs of a model
airplane in actual flight. This article

represents a scale model of the famous
Spirit_of St. Louis airplane, piloted by
Col. Charles A. Lindbergh in his epoch-
making flight from Long Island to Paris,
France.

See below.

H ERE is the way in which the parts for
the construction of the Lindy Airplane
come to the purchaser. The complete kit
contains everything from glue to rubber for

propeller.  Any novice can assemble the
aifplane by following the directions and, of
course, the more time and care, the better
will be the resulting model in respect to its
finish, This article should appeal to both
boys and men, if for no other reason than
that it is a replica of a world-famous air-
plane. But, there is another recason, and that
1s, that the plane actually flies. A third,
that the boy learns not only how to fashion
things of wood, glue and nails, but may even
use his inventive ability on designs of new
types of airplanes and may even master the
first principles of flight from the way the
model operates.—Courtesy [deal Airplane
and Supply Co.

=

CARTRIDGE READ
FOR FIRING

HERE is a truly remarkable take-down
double-barrel shot gun which is loaded
with metal shells and fired just like Dad’s.
The only difference is that this mechanism
is operated by a spring, the shells themselves
containing the spring and the bullets are
harmless wooden balls. The top illustration
shows the gun broken and one of the car-
tridges being loaded.

—Courtesy A. H. Fox Gun Co.

mobile Has Been Reduced

AT
TRIPLE SPIRAL ____RUBBER
N CLOCK T
/BN IRATCHET  CLOCH

14

WINDER

% STEERING ARRANGEMENT

H ERE is a toy modclled after the famous
Mystery S which was driven by Major
Segrave at a rate of more than 207 miles
an hour on the sands of the beach at Day-
tona, Fla. The novelty is a replica of the
original in every respect, except that it car-
ries a rubber bumper in front to prevent
marring of furniture. A powerful flat spiral
spring 1s geared to the rear wheels and the
front wheels have the same steering arrange-
ment which one finds on any automobile.
All wheels are rubber tired, the rubber being
vulcanized directly to metal discs. The
novelty is decorated with a heavy coat of
enamel and suitably painted with the Amer-
ican and British National emblems.
—Courtesy Kingsbury Mfg. Co.

CONTINUOUS
CHUTE

NE of the most colorful novelties on
display this year is the marble elevator
shown in the diagram above. This toy
approximately 22 inches high, comes unas-
sembled but unique directions, including a
cut-out, demonstrate how the device is to
be set together. It consists of an endless
chain elevator which lifts marbles to the top
of the chute from which they travel around
the building and through it with the attend-
ant clatter and the colorful effect of the
myriads of balls. The device can be driven
by motor if desired, arrangements being
made for this purpose, or it may be em-
ployed as a test of skill to see who can raise
the greatest number of marbles to the
top before the first one reaches the bottom.
—Courtesy Toy Creation Shops.
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TO BE ATTACHED
TO CAR RADIATCR

b=

.
ERE is a silvered metal airplane made
similar to the Spirit of St. Louis,
which can be attached to a car radiator.
The propeller is mounted so that it rotates
freely—Courtesy Kingsbury Mfg. Co.
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IN 1927 TOYLAND

Toys. The Trans-Atlantic Flights Have Left an Impression
Toy Field. Even Major Segrave’s Record-breaking Auto-

to a Spring-wound Replica

RUBBER
WHEELS

ERE is a metal three-motored plane
provided with rubber-tired wheels and
with a powerful spiral spring motor geared
to the wheels and also geared to a pulley
which communicates with the three motors
as the diagram shows. The plane will pro-
ceed straight ahead or turn in a small circle,
It has a scintillating metallic finish.
—Courtesy Kingsbury Mfy. Co.

Echoes

IONACO STILL ADVERTISING
Editor, SCIENCE AND INVENTION:

In your October number of SCIENCE AXD Ix~.
VENTION 1 was much interested in your showing
up “The Ionaco Swindle.”

In _the Sunday September 18th edition of The
Art Gravure Section of The Cleveland Plain Dealer,
I noticed an advertisement of the Tonaco with
office at the Hanna Building, Cleveland, in which
you might be interested,

Lorx CampBELL,
Cleveland, Ohio

(There are a great many newspapers in the
United States that are carrying Ionaco advertising.
Some of these organizations do not know that the
Better Business Bureau has made an investigation
of the Ionaco; others would not care about this
information as long as the advertisements bring
in a financial return. It is to be regretted that
our press is unscrupulous enough to take adver-
tisements from organizations selling products of
questionable repute. Fortunately, the Cleveland
Plain Dealer is not in this latter category. The
Ionaco organization of Cleveland were forwarded
copies of our magazine containing the article on
the subject. —EDITOR.)

RUPTURE CURE
Editor, Sci1ExcE AND INVENTION:

I will appreciate it a great deal if you will
kindly let me know whether this article’ will do
what they claim it will or not?

have written to them, and they
that it will cost from $9.00 to $15.00.

I thank you in advance for any
that you may extend to me.

Epwarp Jamrs Coremax,
East Boston, Mass.

(Mr. Coleman sent in a column advertisement of
a button rupture cure which it is claimed seals
the rupture instead of pressing it and allows the
users to run, jump, bend and cough in safety.

Most of these truss-less rupture cures consist
merely of a piece of court plaster, provided at the
center with a pad containing a small quantity of
salve of no particular value or else an air cushion
serving the same purpose as the air cushion truss.
While it is true that they are of some advantage
in the treatment of small protrusions, there are
many cases in which their use is contra-indicated,
We think that the price is exorbitant for the rup-
ture button, but someone must pay for the adver-
tising.—EDITOR.)

inform me

information

PROSTATE GLAND TREATMENT
Editor, SCIENCE AND INVENTION:

T am a seller and reader of SciEnce Axp TNVEN-
Tiox and have just read your exposé of the Tonaco
‘(Horse Collar).” I would, like you to give me your
views as to the value 6f a machine for curing

ABOVE—a German
and a cross-becam to one
wound airplane
airplane is counterbalanced by a weighted ball.
wound up the plane proceeds to the top under its own
power, where a trip in the tower reverses the direction
of the plane and it comes down by gravity. Upper right-

hand detail shows

ghe spring is wound.

novelty comprising an upright,
end of which a spring-
with collapsible wings is fitted. The

I why no ratchet is emploved on the
spring, the gear slipping past the propeller shaft when
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AGIC also has many new

additions to add to the
Christmas list of this vear. We
show here only one of the new
novelties. This is in the form
of a cigarette holder. The per-
former is smoking a cigarette®
Passing his hand around the
lighted cigarette, he apparently
tosses the smoke into the air
and presto, the cigarette has
disappeared. The secret ligs in
the fact that there is a small
metallic ring which holds the
cigarette within the holder. By
drawing the breath through the
holder  rather sharply, the
cigarette slides in it. Under
ordinary circumstances there is
nothing to interfere with a quiet
smoke.—Modern Mayic Co., Inc.

When

of the lonaco Exposé

Prostate Gland trouble. It is manufactured and
sold by the Electro Thermal Co., Steubenville, Ohio,

Hoping that you will he <o kind as to favor me
with this information and thanking you in advance
for same, I am

I. P, Curark.
T.os Angeles, Calif,

(The Electro Thermal apparatus consists of a
heated electrode. Many prostatic troubles are
treated by heat and the electrode enables heat to
be applied as near to the gland as it is possible

N the October issue ap-
peared the full details con-
cerning Ionaco, the magic

coil of wire which cured all ills.
Since that time, the editors
have been deluged with letters
of all sorts of quack systems
and circulars of numerous imi-
tations of Ionaco. It is strange
to relate that Mr, Gaylord Wil-
shire, the inventor of this “life-
belt,” as he called it, and horse
collar, as medical men call it,
should have died of the very
ailments for which Ionaco was
supposed to be a specific. Some
of the letters and their answers
appear on this page. '

from an external source. While every prostatic
condition would not be cured by such a system,
there are many that will lend themselves to treat-
ment. In our opinion, this apparatus cannot be
classed among the many mechanisms which are
fraudulent. Doctors of medicine make use of the
apparatus in similar treatments. —EDITOR.)

FROM THE WICHITA, KANSAS IONACO
OFFICE

Iditor, SCIENCE AND INVENTION:

T have just read your ridiculous article ahout
“Wilshire’s Tonaco,”  the most marvelous thing
that has ever been found for the human race.

Now Bright Eyes—1 would like to tell you a few
things I~ know about this wonderful " “‘Jonaco.”
You make fun of the many ills we claim to cure.
We have 200 satisfied owners of “Wilshire's
Ionaco” here in this city; better come out and
give a lecture and see how far you get.

I don’t know how much the doctors paid you
for putting this article in your cheap magazine,
hu;)l do know you can make some real nioney on
a bet.

I can produce

three patients
cured of eczema, two

t who have been
. patients cured of bakers
flower poison of fifteen years standing, arthritis
of one year standing. Many cases of Rbeumatism,
all kinds of Hay Fever and Asthma.

Now you are so smart we have two patients
that had perfectly white hair and the “Tonaco”
has turned it bhfack at the roots (the mnatural
color).  Now 1 suppose you will call me a liar, but
money talks.

We cured a case of Lumbago in one treatinent
and reduced high blood pressure from 205 to 152
in eleven treatments. Now laugh that off, We
have cured a case of Varicose Veins of eighteen
years standing with a Varicose ulcer in four
months, two cases of acne, one fourteen years
standing in three months. Ulcerated stomach in
twenty-nine treatments, You den't believe all
this, of course you don’t. You are too smart,

Have you ever taken three to six months treat-
ment with “Wilshire’s Ionaco’” or had any friend
taken treatments? No, you are just shooting off
In your article what you think or what you have
heard from some bright mind.

You also say “Wilshire’s Tonaco™
for $3.50 in the east—how ridiculous.
huy a little bunch at that price, for I ecan get
$58.50 for every one of the real ‘‘Tonaco™ ivith
the Wilshire make and brand which you would
have to have on each machine.

We do not claim to cure every patient we treat,
and we do not want to sell them an “Tonaco.” un-
less they can be benefitted. We do claim that we
have had cures in every disease mentioned in our
pampbhiet.

Now read this—we sell the “Tonaco” on a
money hack guarantee, 90 days: if it does not
henefit the patient, we take it hack. How many
doctors refund a ceut if they do not cure you?
(None.)

Better get acquainted or informed abhout this
Wonderful “Wilshire’s Tonaco,” the wonder of the
age, even if it is a little bundle of wire,

T have vour cheap magazine opened to the page
490 and have it where my patients can read it,
see? The results they are getting and the marvel:
ous things the “Tonaco” is doing and has done
cannot_he overcome by vour half haked article.
We will still sell them at $58.50 cash: $65.00 on

(Continned on page 757)

can be made
T will just
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By W. J. LUYTEN
World’s Greatest Telescope and What Benefit We Would Derive from It, Is Discussed
by Harvard Astronomer
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The illustration above shows a sectional view of the new Pease 300
inch diameter telescope, with which it will be possible to learn many
The light-gathering power

new things about our neighbors in space.

O solve the riddle of the canals on

Mars, and of the mountains on the

Moon, to triple the number of stars

which are observable from the carth,
to discover nebulae, and ‘“island universes,”
at distances from 100 to 10,000 million light-
vears, and last, but not least to extend our
knowledge of creation three times beyond
what can be reached at present, these are the
goals which astronomy has sct itself to at-
tain in the near future, and to accomplish
such a stupendous task, plans are being
made for a giant reflector with a mirror 25
feet in diameter, far surpassing anything in
existence. Barely scven years have elapsed
since the successful completion of the great
100-inch reflector at Mt. Wilson, seven years
full of the most startling discoveries, years
in which our knowledge of the universe has

increased by leaps and bounds, and already
astronomers are wishing for another, and
bigger, and more powerful instrument.

Dr. Pease, the designer of the 100-inch
telescope, after carefully looking into the
subject from all angles, has come to the
conclusion that a telescope with a mirror of
300 inches would be the most satisfactory
for the present, and would at the same time
represent the limit to which man can go
for a long time to come.

COST $12,000,000

The cost alone, a trifle of $12,000,000 be-
ing estimated for this giant of the future,
would discourage any further planning, for
we know that the cost of telescopes increases
disproportionately with augmentation in size,
almost as the cube of the size. A 100-inch
telescope, therefore, costs ahout
five times as much as a 60-inch,
and a 300-inch will cost 25 times
as much again. The light gath-
ering power goes up as the
square of the size, of course,
since it is proportional to the
area of the mirror but the
space-penetrating  power in-
creases merely as the first power

The best location for the three hun-

dred inch telescope is on a high dry

plateau, where the weather is clear
e the year round.

hundred

Picture at right shows how three

inch telescope would en-

able us to see things on the moon
as small as a city block. »»—»

of this huge telescope is nine times that obtained with the present
one hundred inch telescope.
twenty-five times that of our present largest reflector.

The cost is still higher, as it is over

a 300-inch
the most

of the diameter. Therefore,
telescope represents at  present
efficient advance in telescopes.

1,600 TONS BALANCED LIKE A WATCH

But, the huge cost of it is not all. There
is a great deal more to it. The optical and
engineering difficulties that are to be over-
come are of a sort that have never been en-
countered before. Take the bulk of the thing
for instance. The plans drawn by Dr. Pease
call for a telescope weighing 1,600 tons with
a length of well over eighty feet. And yet
such a monster must be capable of following
minutely the motions of the stars in the sky,
and must respond to the slightest desire of

LOCK w
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the brain directing it. There is a problem in
balancing for you! The whole instrument
will be housed in a dome of over 200 feet
in diameter.

But let us begin at the beginning and take
up the wvarious parts in detail. Take the
mirror itself first, the heart of the telescope.
The first reflecting telescope ever made was
constructed by Sir Isaac Newton; it con-
tained a small metallic mirror made of
speculum metal. Later, as the technique of
mirror making advanced metallic mirrors
gave way to glass ones, coated with silver,
since these silver-on-glass mirrors have a
much higher reflecting power than the cop-
per-tin speculum mirrors. But now that we
are dealing with mirrors of sixty and a hun-
dred inches in diameter, other problems are
coming in, which were never dreamt of in
Newton's time. With the hundred-inch mir-
ror at Mt. Wilson, it is of extreme impor=-
tance that the mirror shall have one tempera-
ture throughout. A change of as much as
one degree from the inside toward the edge
of the mirror will distort the parabolic figure
enough to throw the star images not only
out of focus, but to elongate and blur them
and change them from small pinpoints, which
are from the astronomer’s point of view
ideal, to great beetle shaped dots, entirely
useless for precision work. And you can
imagine how much worse a 300-inch will be;
not to mention the difficulties to be overcome
in casting and auncaling the huge disk of
glass. If the disk were made of ordinary
glass it would take months and possibly years
of gradual cooling before the disk would be
ready for grinding and polishing. What we
need in astronomy is an ideal substance,
“mirrorite” Mr. Pease calls it, which shall
have as high a reflecting power as silver, be
much less brittle than glass and have prac-
tically no coefficient of expausion.

QUARTZ FOR LARGE MIRRORS

IFfused quartz will very ncarly do. The
chief draw-back with quartz, however, is
that it cannot yet be fused in quantities large
cnough for such a gigantic mirror. Experi-
meuts which are being made at the General
[Zlectric Company laboratories indicate, how-
cver, that perhaps ultimate success may be
attained by using a foundation of crude and
opaque quartz, coated with a thin but durable
layer of high grade transparent quartz which
may be ground and polished until it has the
required parabolic figure and then silvered.
The beauty of quartz is that it can be ground
as fast as one wishes, there never need be
any fear that it will crack as a result of the
heat generated locally by the friction of the
grinding tools on the mirror, as would be
the case with glass.

Having disposed of the mirror we must
next turn to the construction of the tele-
scope itself. On account of its enormous
size, and light-gathering power, the instru-
ment will be used in many different forms,
and in order not to lose valuable observing
time at night, it must be made possible.: to

NEW 300°DIA. MIRRO

L =4
PRESENT 100 "D/A. MIRROR

A graphical idea of the relative sizes of the

present 100 inch telescope mirror, and the

new 300 inch diameter mirror. The light-

gathering power of the 300 inch mirror is

nine times that of the 100 inch diameter
mirror.

NEW 300"TELESCOPE WOULD RE -
VEAL AT LEAST 3 TIMES AS MANY
STARS AS ARE AT PRESENT KNOWN

Some idea of the tremendous light-gathering
power of the new 300 inch telescope may be
gained from the illustration above; it would
reveal to the astronomer at least three times
as many stars as are at present known.

change over from one form to another very
auickly. For instance, after one has observed
with the spectroscope for awhile and wishes
to take a straight photograph, or put on a
photo-electric cell or a thermo-couple to
measure the heat of the stars, such a change
should be made with the utmost rapidity.

OBSERVER TO BE INSIDE TELESCOPE

The novel design which Mr. Pecase has
presented will do this and more. Quite a
departure from custom is his idea of putting
the observer inside the telescope, and making
him move with the instrument as it follows
the stars in their courses. A strange thing
to get used to for people who have only made
the acquaintance of small telescopes, where
a slight touch of the hand is enough to
throw the instrument out of adjustment.
Here, in Mr. Pease’s new telescope, the ob-
server stands, and walks inside the giant
instrument, and yet it registers not the
slightest disturbance. It hardly would if one
considers that the moving parts weigh over
1,000 tons; the addition of a few hundred
pounds of human flesh could not be felt.
And yet, as the astronomer stands inside,
watching through the eyepiece to see if the
telescope is following the stars closely
enough, he need merely press a button with
his little finger, and the wliole gigantic
mass of 1,600 tons will swing noiselessly
back and forth, following minutely the
wishes of the directing brain inside it. And
here, in his cage, the astronomer would have
but to press another button, and a huge
spectroscope, weighing several tons, would
roll automatically into position. And all the
time a great driving clock, deecp down under
the solid foundation of the telescope would
furnish the motive power, and, acting upon

V 77

PRESENT 100" DIAMETER MIRROR

Timmmmmny)

NEW 300" DIAMETER NMIRROR

COMPARATIVE
SIZE OF

OLDE NEW
MIRRORS
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a huge worm-wheel, would carry the tele-
scope around to counteract the earth's rota-
tion.

WHERE TO LOCATE TELESCOPE

After the telescope has then been finished,
all that remains is to find a good location
for it. Experts have long disagreed about
the disturbing effect of the atmosphere on
such an enormous instrument, but tests made
at Mt. Wilson indicate pretty conclusively
that this disturbance will not be any worse
for a 300-inch telescope, than it is for a
00-inch. Nevertheless, it will be highly ad-
visable to find a suitable climate, preferably
somewhere on a high dry plateau, where the
weather is clear the year round. In such a
location the turbulence of the atmosphere
would be a minimum, and there would be
little danger that the star images would ap-
pear blurred and lose all distinction through
the action of air currents in the telescope.

These are the scientific requirements; the
human element introduces two more condi-
tions, firstly the new observatory must be
located not too far from civilization, in not
too lonely a spot, easily accessible by train
or by auto. For nothing is so important than
that the actual observers maintain their con-
tact with their fellow beings, and preferably
with fellow scientists, in order that they may
not lose their scientific perspective, and be-
come hermits in an observatory, upon their
way to insanity. And secondly, the obser-
vatory must be located in a country which
is free from volcanic disturbances, be these
of geological or of a political nature! For,
with an expenditure of 12 million dollars one
may reasonably expect the new telescope to
last at least two centuries.

Now that we have enumerated all the diffi-
culties of construction and all, apparently
over-meticulous demands which the astron-
omers are making, people may ask: is it
worth spending $12,000,000 on? Twelve
million dollars for one piece of apparatus,
for one more astronomical toy! But we must
not forget that it will constitute a gilt-edge
scientific security of the very best kind,
something permanent and capable of yielding
great and continuous profits. Aud after all,
at the present stage of civilization, 12 million
dollars is not an impossibility. If all the na-
tions of the world would construct one less
battleship apiece, we could easily get half a
dozen twelve million dollar telescopes. Still
one may ask, is it worth it? But then, is
there anything that has contributed so much
to broaden Man’s outlook on the Universe
as the telescope? The stars we can see with
the unaided eye are not the universe. The
astronomical universe of to-day is telescopic,
wholly telescopic, and nothing is so im-
perative to a civilized being as to understand
the universe in which he lives.

OUR PRESENT TELESCOPES

And our present artillery with which to
attack the ever retreating secrets of the uni-
verse, comprises onty one 100-inch (Mt.
Wilson), one 72-inch (Victoria, B. C.), one
60-inch (Mt. Wilson) and all of them on the
northern hemisphere. The new 60-inch tele-
scope which Harvard is planning to erect

(Continued on page 737)

The chart at the right
shows clearly the great
increase in light-gather-
ing power of the 300
inch mirror compared
to the present largest
100 inch mirror.

O TIMES LIGHT
GATHERING POWER Y
OF 100" MIRROR

RELATIVE
LIGHT
GHATHERING
POWER

The picture at
the left shows
sectional view of
the present 100
inch telescope
mirror and the
new 300 inch
mirror. The 300
inch mirror may
be made of a
new material,
L

100" DIAMETER
MIRROR
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Ore Located by Sei h
Dynamite Produces Artificial Earthquakes for Recorders

AN's quest in MIEEGE and tell whether there
search of sys- _PLATE GLASS DAMPENER are any ore veins
tems for the . ]/,%F]'i - . —= present, of such nat-
location of ore has 3 \:1 SERINGS EolL e ﬁ{ MIRRORS ure, character or size
at last taken him in- M fOR € as to make it worth
! - CENTERING = . L "
to the scismographic Y HALF SILVERED while proceeding with
field in which he FIG 2 ?Eﬁif{#‘éiiL VERTICAL DISPLACEMENTS further exploration
produces miniature ANNULAR VIBRATIONS FIG 4 and development. The
earthquakes by means RECEPTACLE device may be
of explosions by E?”JE’E'S,',T? fon MIRROR likened to the sys-
dynamite, three or DAMPENING ] L EVRIE tems used during the
five miles away from P /}.“ ; mﬁ? FILM World War in which
the seismographic re- PIVOT j =A% i seismographs were
fx?er;inf; 21;(1 ifl}tlgrﬁrgty L ggﬁ\ééc =] j used to locate the
£ e
ing the seismographic FIG. 1 FiG. 3 \ enemies hldde.xi1 or
records, he is able to camouflagedarti ery.
determine both the f In actual experi-
nature of the under- SAMPLE OF LIGHT BAND - HALF SILVERED ey QNS CIiRrrs
lying carth strata and RECORD - VA‘BIATION PLATE GLASS tion permitted their
o engineers to map out
the composition o f a section where the
the same. SRR P LIGHT company did not
In the method in- FIG 5 know a salt dome
vented by Norman _ | existed. The engi-

H. Ricker of Hous-
ton, Texas, for which
a patent No. 1,625,-
625 was recently ob-
tained, we find this
method explained in great detail. By exam-
ining the diagrams accompanying this ar-
ticle, the reader will note that there are two
seismographs, both equipped with interfero-
meter systems and a moving film. One of
these seismographs produces a record of ver-
tical displacements of light bands and the
other, records lateral displacements. By rea-
son of the exceeding sensitiveness of the
observing and measuring devices, provided
by this invention, it is possible to explore
geological formations through the artificial
earthquake propagation method.

Briefly, the system comprises the causing

mograph for vertical displacements, and Fig.

Fig. 1 above shows a view of the seismograph for recording horizontal displacements. Fig. 2
indicates one form of recording device, and Fig. 3 shows a second style. i

record.

of artificial earthquakes by means of explo-
sions of dynamite. These explosions may he
produced five or even ten miles away from
the recording instruments. Now, since the
disturbances in the crust of the earth are
modified by geological formations, it is pos-
sible to secure a number of readings from
which the character of these formations can
be interpreted. These records are permanent-
ly inscribed on photographic film so that the
individua! using the instrument need not be
the actual interpreter of the record, but he
can send the records to an expert who will
he able to diagnose the character of the carth

l0gr p 5 indicates the direction of the light beam, its
division, and the production of the interference bands on the moving film. Fig. 6 is a sample

neers returned with
the report that oil
would be discovered
at a depth of ap-
proximately 2,500
feet. The company drilling in order to sub-
stantiate the engineers’ claims, struck the
oil at 2,400 feet and struck the dome with-
in a hundred feet of where the engineers
predicted.

The recording is generally done from the
three corners of an equilateral triangle, the
dynamiting taking place at the center. If a
salt dome lies somewhere within the area
covered by the recorders, a refracted wave is
produced and recorded.

It has been found that about 98 percent
of all oil in the coastal section lies in salt
or sulphur domes.

Fig. 4 is a seis-

If We Had No Ears!

Does a Tree Falling In An Uninhabited Forest Make a Noise?

Editor, SCIENCE AND INVENTION:

Permit a rcader to differ with your answer to
My, Cameron’s inquiry as to whether a sound is
produced by a tree falling in a forest where there
is no ear to hear it

In vesponse you say that “‘the human ear is not
necessary to register a sound,” pointing to the
fact that a microphone or a phonograph wwould
register the sound or noise produced.

A little veflection will show that in spite of the
use of these wonderful instruments the organs of
hearing would still be unecessary to convert the
vibrations into what is known as sound. And

Would an explosion on an uninhabited island
produce a sound? Or let us put the question
diﬁerer}tly; if a tree falls on an uninhabited

it make a noise?

sound is subjective and mnot objective and is
essentially undefinable.  The best that the diction-
ary and encyclopaedia makers can say is to define
sound as the sensation produced by the organs of
hearing. In other words, sound exists nowhere else
saze in the body of some living organisin equipped
with an ear or ears.

island, does

By JOSEPH H. KRAUS

Secing that your correspondent, Mr. Camercr,
and his colleagnues have a taste for metaphysics, 1
suggest that they ruminate a twhile on this poser:
Would the universe disappear with the death of the
last man in it? One must beor in mind in dis-
cussing this question that all we know of the
world ¢s what has been vevealed to us through our
senses,  Various philosophers through the ages
have wrestled with this problem and wusually have
beewn heartily glad to drop it

ITarrY SMITH,
Faston, Pa.

T seems that a great many readers are

still inclined to lold an opinion similar

to that of the above well informed
reader. We have disagreed hefore and we
are here again forced to disagree. Sound is
not, as the writer above says, “subjective
and not objective.” From the standpoint of
physics, sound is considered to be chiefly
objective, even though it may also be sub-
jective.

Sound is a wave phenomenon and in the
human body the frequency of the wave per-
ception is from 16, to about 40,000 vibrations
per second. Experiments from station
WRNY have indicated that animals were
capable of hearing sounds above human
audibility range. Now, for the perception
of sounds, we require the physiological or-
gans such as the ear, the terminal organs of
hearing (not necessarily the diaphragm and
the ossicles) the nerves and of course the
brain, for analyzing that sound. The ex-
ternal ear itself, .the diaphragm and the os-

sicles, are not essential. Any sound vibration
can be conducted directly to the terminal or-
eans of hearing through the medium of the
bones of the head. Thus you will find that
even if you plug your ears with cotton so
that you can scarcely hear any sound, you
can hear. Just drive a phonograph ncedle

into a piece of wood and hold this piece of
wood between your teeth, you will thien be
able to hear music on any revolving record.

If we place a bell in a jar, and evacuate the

jar, then couple the wires leading to the bell

with a battery, is that bell producing a sound,

even though not heard? The diagram indicates
the method of testing.

Mr. Gernsback further demonstrated that
sounds could likewise be felt and any physics
laboratory will show you that sounds can be
translated into hands of light or waves of
light, each wave having its own individual
characteristic. Thus, the characteristic of 3
(Continued on page 763)
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New Machine Charts Fatigue

HE novel device described here pro-

vides an efficient and reliable method of

studying and registering the amount
of distraction of the attention due to mental
fatigue or to the influence of any disturbing
action on the nerves. A continuous band of
paper about 1” wide is drawn past an open-
ing in the lid of the case, at a speed which
can be varied between }4” and 1” per second.
On this moving paper a series of small red
circles is marked, spaced equally from each
other, but at irregular positions across the
width. The test consists in marking with
a needle the center of a circle as it passes
the aperture, the speed of the paper being
so adjusted that the test requires a maximal
sustained effort of attention from the sub-
ject. The number of missed or imperfectly
marked circles then forms an indication of
his mental condition at the time. The maxi-
mum lateral deviation of the circles on the
paper is 14" and in order that the difficulty
in reaching the circles shall not appreciably
vary, no two consecutive circles have a lat-
eral deviation exceeding 14”.

A view of the fatigue recording machine with
the cover thrown back is shown in the above
photograph. Note the paper strip.

A Third

HI motion-pictures have thus far sup-

plied us with two dimensions, height

and width, but depth has been lacking.
Many efforts have been devised for creating
the all essential sense of depth and propor-
tion in the motion pictures. Such a device
has recently been installed in the Roxy
Theatre, New York. The screen, an inven-
tion of Ludwig A. Wilczek is the first to
give the optical effect of the third dimension
or depth without the use of two lenses in
photography and special apparatus used by
the spectator in viewing the picture.

The cardboard - like appearance of the
characters on the screen when viewed from
certain angles in the ordinary movie is elimi-
nated in Mr. Wilczek's device. No matter
from what angle you may gaze on the pro-
jected picture, there is no grotesque distor-
tion and the actors appear to the eyes as
they would if they were actually present in
the flesh. Standing in the wings of the
stage, almost in the same plane as the screen
itself, it is possible to read the letters of the
titles as if they were raised on blocks of
wood. Moreover, the eyestrain which affects
people over forty years of age when viewing
the ordinary moving picture projection is
greatly diminished with this new screen.

Millions of smooth tiny glass particles,
each no larger than the head of a pin, make
up the surface of this new third dimensional

screen. These clear glass beads form a
smooth surface which may be washed. The
glass is imported from Germany. Practic-

One of the applications of this machine
is found in the examination of the concur-
rent or intercurrent performance of two dif-
ferent mental operations. The procedure is
as follows: The speed of the paper is ad-
justed so that it requires a maximal effort,
satisfactorily to mark the centers oi the cir-
cles when uninterrupted. The subject is now
set to mark the circles at this speed, at the

5
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RED / i1 @ [ PAPER STRIP
CIRCLES et e Wipe

\,

FATIGUE
RECORD

1
NEEDLEY
HOLES

NEEDLE Ho"ges

DUAL TASK
ADDING FIGURES AND MARKING CIRCLES

Above we have a sketch showing the paper
strip itself and also two fatigue records. The
bottom strip shows a dual task record.

same time performing another task, such
as the addition of dictated figures, the count-
ing of irregular taps, etc., and the number
of mistakes in the dotting of the circles
indicates the distracting effect of the con-
current task.

In the sccond application of the machine
as a measurer of mental fatigue, or more
generally as an indicator of changes in the

.

Another view of the machine with the handle

in place appears above. The small window

beneath which the paper strip moves may
also be seen.

level of mental efficiency, records may be
taken under varying conditions of the mind
and compared. The fatigue consequent on
the production of many records in succession
may be noted, comparisons of the capacity
for concentrated mental effort at different
times during the day may be made, and the
influence of excitement, practice, drugs and
rest, may be satisfactorily recorded.

A third application of the method is in
the determination of differences of individual
capacity. The machine is in use also as
a means of prescribing a graduated mental
gymnastic for the re-cducation of the will
and is thus of interest to physicians.

To overcome the error which would arise
due to the process becoming more or less
mechanical after continual practice, the sub-
ject may be set to mark alternate circles
only.

—F. G. Bailey.

Dimensional Movie Screen
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Two sketches of the new screen, showing

its construction are shown above. The glass

beads are placed between two layers of
varnish.

ally all flickering and distortion have been
eliminated by this new device and there is
a saving of about one-third in the amount of
light used in projection. The effect of depth,
of course, is an optical illusion. The ground
of the screen is a clear white. The body
of the screen which is an imported German
muslin is coated on the back with a flexible
hlack paint to fill the pores. The glass beads
or reflecting elements are imbedded in a coat
of transparent flexible varnish, which covers
the front of the muslin, and the beads are
covered with another coat of the same so
that the reflecting elements are imbedded be-

tween two layers of the transparent varnish.
On a 110 foot throw, an ordinary screen
of its size would require 135 amperes in the
arc, but with this new screen better results
are obtained with only 85 amperes of cur-
(Continued on page 773)

Above we have a photograph of the stage
of the Roxy theatre showing the size of the
new screen which gives the effect of depth.
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bycA.

RAKE rolled a cigarette and lighted

it.  The hand that held the match

shook a bit, and its flare betrayed

the whiteness of his face. I knew
mine had no more color. Suddenly, Ruth
crumpled, dropped to her knces, her hands
over her eyes.

“Buck up, Ruth,” Ventnor bent over her
and ran his hands through her hair. “Buck
up, old fellow. \Whatever we’re up against,
it’s better than the armored men.”

“Is 1t?” wept Ruth. “Is it, Martin? I'm
not so—sure.”

“Well, I am,” Drake crouched beside her.
“We know exactly what would have hap-

“The block that bore Ruth and Norhala
swept away. saw Ruth crouching,
head bent, her arms around the knees
of the woman, standing like us, erect.
. . . The cubes moved with entire
absence of vibration. . . .”

CHAPTER VIII

THE SHAPES IN THE MIST (Third Installment)

pened to us if that crowd had won out. This
interesting lady and her unusual friends who
pulled us out of the hole can treat us no
worse, that's sure. \We're better off where
we are than where we would have been if

they hadn’t turned up. You must admit
that, Miss Ventnor.”
“In—in a way I do,” faltered Ruth. *“But

wh-what about later on?”
“Later on is—later on,” replied Drake,
“A  brilliant re-
Now at first.”
casualness, *“I

puffing at his cigarette.
mark, but incontrovertible.
he went on with careful

“ THE MOON POOL”, "THE FACE IN THE ABYSS etc.

thought these things might possibly be auto-
matons, extraordinarily clever and complex
mechanisms run by something like wireless.
On the same principle maybe as the lam-
mond torpedo.”

“Oh,” cried Ruth, forgetting her panic in
the interest aroused by this explanation. “vou
mean they’re not—alive—at all. And that-
Norhala—operates them?”

“\Who else > asked Drake.

“Hum-m!” said Ruth, straightening up, her
curly head lifted. “But wait—Norhala was
nowhere near when those—babies—raced out

of the ruins. And she couldn't have made
them do what thev did to you and Louis.
No, she couldn't. And that dreadful thing
that killed the soldiers—why, it just enjoved
it! No—it couldn’t have been Norhala. Be-
cause she wouldn't have enjoved it. She
would just have heen calm and emotionless
and—uwell, inhuman about it. But—it—had
—well, a lot of fun. No, Mr. Drake—it's
not Norhala—"

She was silent for a little.

“There’s just two sides to it,” she said at
last. “Either those things are astonishing
machines, as vou thought. Or else they're

—alive. But T'a not afraid anyv more—so
don't worrv about me.”
“Good!” Ventnor patted her shoulder.

“Good for vou. Ruth! You're on vour feet
again, old fellow, and it's my own sister
talking. Of course they're alive. Take vour
idea of the Hammond torpedo, Drake. Could
any torpedo break itseli into each of its
parts—propeller, bodyv, engine and all of it
—and then reassemble itself? And, after
that, break again and reintegrate in an en-
tirely ditferent shape® Well, that's what we
saw that thing in the hollow do.”
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“What if it did? A bit of high exploesive
from a French seventy-five would blow that
murderer higher than a kite,” said Drake.

“It could scatter them—maybe,” answered
Ventnor. “But where would that get us
when they could instantly reassemble, and
remake themselves—into God alone knows
what irresistible shape? You might as well
try to check an incoming wave with a charge
of grape shot.”

“Nevertheless,” said Drake, stubbornly,
“Norhala guided that thing in the hollow by
her voice. They may be automatons tuned
up to respond to sound vibrations.” ’

“My dear Drake.” said I, “I find it much
casier to believe that the things are alive,

1927

/// - ==
\\7 = ==
//f{\_\i\/\ ! vale. The gathering mists had been steadily
‘~. 7 rising up toward us; their wavering crest

than that such very remarkable changes and
movements which we beheld could bhe in-
duced by vocal sounds—"

“Alive?” drawled Ventnor. “Of course
they're alive, Drake. You are only trying to
argue yourself out of that truly terrifying
fact. They are volant and thinking things,
each one of them. To meet whatever emer-
gency is hefore them, their separate wills
- melt into onc. They become a thing of in-
terlocked intelligences—harmonious, co-ordi-
nate; a thing with as many brains as it has
units—and with all those brains acting as
one; a fluid intelligence limited in its

strength only by the number of its parts.

“I'm afraid—1'm—deadly afraid,” whis-
pered Ruth. She walked forlornly over to
the pony. “But whether I am or am not—
you must eat.”

As Drake jumped to her side, and began
to unstrap a saddle-bag, my heart went out
to the girl. Terrifying as had been the phe-
nomena through which we had passed, peril-
ous as was our present situation and hedged
by mysteries, I felt that we had been mov-
ing only through a prelude. Would Ruth be
able to endure?

“You needn’t worry about me, any of
vou,” she said. “I won’t do anything to
make you ashamed of me. Only just now,
I'm—T'm a little—tumbled up.” She drew a
hand over the wet blue eyes and smiled up
at us. “Well, that’s that,” said Ruth. “Now
help me get something together.”

We were silent as we drew a spare supper
from Ventnor’s all too meager store. There
was water, fortunately, in the canteens; over
the spirit lamp we made some coffee. There
was sufficient grain for the pony; we shared
the water with it.

The valley was still, as though sound had

" been withdrawn from it. The shimmering
radiance suffusing it had thickened percep-
tibly. It hovered over the valley floor and
hid it. We repacked the saddle-bags and
girthed the pony. Silently we awaited Nor-
hala’s return.

I had noted that the place on which we
stood must be raised above the level of the

was still a half score feet below us.

A MYSTERIOUS VISITOR

OUT of them broke a faintly phosphores-
cent square. It lifted slowly; then
swept, a dully lustrous six-foot cube, up the
slope. It came to rest almost at our feet.
It contemplated us from its myriads of deep-
set, sparkling striations.

In its wake swam, one by one, six others
—their tops raising from the vapors like the
first, watchfully; like shimmering backs of
sea monsters, like turrets of fantastic sub-
marines. One by one they skimmed over the
ledge, and one by one they nestled, edge to
edge against the cube which had come first.
In a forty-two-foot crescent, six feet high,
they stretched in front of us. Back from
them, a pace, ten paces, we retreated.

They lay staring at us.

Up from behind them came Norhala. She
drifted over them like some spirit of light,
and stood before us. Her veils were about
her, golden girdle and sandals of gold and
turquoise in their places. She walked to-
ward us, turned and faced the watching
crescent, She uttered no sound, but, as at a
signal, the central cube slid forward and
halted before her. She rested a hand upon
its edge.

“Ride—with me,” she murmured to Ruth.

“Norhala,” Ventnor took a step forward.
“Norhala, we must go with her. And this”
—he pointed to the pony—‘must go with
us.”

“I meant—you—to come,” the faraway
voice chimed, “but I had not thought of—
that.”

She turned to the six waiting cubes.
Again as at a command, four of the things
moved, and swirled in toward each other.
They joined and stood before us, a platform
twelve feet square, six high.

“Mount,” sighed Norhala.

Ventnor looked helplessly at the sheer
front facing him.

“Mount!” There was hali-wondering im-
patience in her command. “See,” she caught
Ruth by the waist—with the same bewilder-
ing swiftness with which she had vanished

.
Synopsis

Dr, Louis Thornton is traveling through
Tibet with his Chinese servant-cook, Chiu
Ming and two ponies that carried the im-
pedimenta. They came upon a white man
who introduces himself as Richard Keene
Drake. Drake’s father had been very
friendly with Thornton. The three decide
to carry on and come upon Martin Ventnor,
a geologist, and Ruth, his daughter. The
latter are guarding themselves against hun-
dreds of soldiers who belong to an age at
least twenty centuries back, While escaping
they are attacked and would have been
exterminated, were it not for the timely
intervention of Norhala, a tall beautiful
metallic-haired woman whose control over
lightning and over heavy metallic blocks
was phenomenal. These blocks, at her com-
mand, would make a bridge for her to walk
on or form themselves into battling mon-
sters to protect her or obey her every whim.
C‘hiu-l\ling is killed in the battle, the sur-
vivors leaving with Norhala.

from us when the aurora had beckoned, she
appeared, holding the girl, upon the top of
the single cube.

“Mount,” she whispered again,
down upon us.

Ventnor began to bandage the pony’s eyes.
I placed my hand upon the edge of the bar-
rier and sprang. Unseen hands caught me,
raised me, and set me on the upper surface.

“Lift the pony to me,” I called to Vent-
nor.

“Lift it?” he exclaimed, incredulously.

Drake laughed.

“Catch,” he called and placed one hand
benecath the little beast’s belly, the other un-
der its throat. His shoulders heaved—and
up shot the pony, laden as it was and landed
softly upon four wide-stretched legs beside
me.

“Follow,” cried Norhala.

Ventnor leaped for the top, Drake beside
him. In the flash of a bird’s wing they were
gripping me. The unseen hold angled, struck
upward, clutched us from ankle to thigh and
held us fast—men and beast.

The block that bore Ruth and Norhala
swept away. I saw Ruth crouching, head
bent, her arms around the knees of the
woman, standing like us, crect. They slipped
into the mists and vanished. After them,
like a log in a racing current, we, too, dipped
beneath the vapors.

(Continued on page 741)
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electrons in an evacuated bulb?

YN

|

man aircraft? (See page 696.)

Can You Answer These Scientific

Questions?

1. How can pure musical notes be produced by controlling 7.
(See page 694.)

2. What metal besides aluminum is used in building Ger-

NN

6. If a tree fell in a forest and no one was there to hear

it; or, again, if you had no ears, would there be any

3. If you were given the assignment to shift the course i
of Niagara Falls, even slightly; how would you go
about it? (See page 698.)

4. Suppose that you had neither receivers nor loud €b
speaker. How could you demonstrate that your radio
set is working with but the aid of a dishpan and your 10.
fingertip? (See page 725.)
How much greater is the light-gathering power of a 11.
300-inch telescope, as compared to a 100-inch tele-
scope? (See page 703.) 12

noise? (Sce page 704.)

SVNNNGINGINY N

SCIENCE & INVENTION Magazine readers, especially our thousands of friends in schools and colleges
everywhere, have frequently testified in their letters to the editors that they obtain invaluable help from
the columns of this magazine, in clearing up technical questions which arise daily.
that everyone today, including those of both sexes,
the latest scientific developments and discoveries.

It is a recognized fact

are expected to have a fairly good general knowledge of
It is quite impossible to obtain this knowledge of the latest
conquests in science from text-books, as they are usually revised but once a year, and in many cases not
as often as that. You will find the questions below a good challenge to your knowledge of modern science,
and we advise you to form your own answer, before you turn to the page referred to in each case.

If you were given an order for a movie screen which
would cause the pictures to stand out in relief, how
would you go about designing the screen? (See page
705.)

Is it possible for a police whistle to be blown, and also
heard by another policeman, and still bystanders could
not hear it? (See page 709.)

Will you weigh more, or less, one hour from now?
(See page 710.)

Can you describe briefly just how to overhaul the rear
end of an automobile? (See page 712.)

How would you attempt to photograph the sun or the
thoon without a telescope? (See page 718.)

How would you design an emergency radio set for a
plane like Ruth Elder’s, and how would you elevate
the aerial, once the plane landed on the water? (See
page 723.)

The Astrology Humbug

By JOSEPH H. KRAUS

PRACTICAL ASTROLOGY

Editor, SCIENCE AND INVENTION:

I was much interested in your articles in SciENcE
AND INVENTION condemning astrology. As to your
dictum that “astrology is not a science,”” 1 think
that such a remark 1s far too sweeping. If you
had said that astrology is not an exact science, one
could more readily take a sympathetic view of
your standpoint. For (outside of mathematics)
there is no science wherein we can be quite sure
of what can, or cannot occur. 1 am not an as-
trologer. 1 am a farmer, having heen farming for
myself now for ahout 24 years. But I have made
a special study of astrology, as a hobby, for the
past 18 years or so. ] quite concede that one
cannot always foresec events as they actually occur;
but from my own experience, I know that it is
possible to outline the nature of the planetary in-
fluences operating at any given time, in accord-
ance with the well known nature of the planets
involved in the matter. I‘or instance, we can al-
ways expect the weather to be cool and wet, with
Venus and Saturn strongly aspected; just as we
can look for warmth from aspects of Mars and
Jupiter, and high winds from Mercury and Herschel
(that is with no counteracting influences at the
same time to modify the effects). And similarly
with national or individual affairs. Seeing that
the idea of astrology is obviously based on the
alleged influence of the planet, ete., in accordance
with their aspects and positions in the various
signs of the Zodiac, one cannot help but think that
those who haven’t studied the matter, and prohahly
cannot give the names of the signs in their proper
order, or the names of the planets cither, have
really no moral right to hold any opinion in the
matter. Or if we are to take the attitude that
we must not place any credence in anything he-
cause we do not understand it, or know how it
works: we come to so many things we don’t under-
stand, that we only realize how very limited is
our understanding. Electricity is a common thing
now: we can see the effects of electric power on
cvery side. But no living scientist can tell us
how it works. Yet any man who does not helieve
in electricity because he does not know how it
works would be called a fool. Do you get the
point? Regarding your invitation (or challenge)
to any astrologer to predict three ‘‘major cvents,”
one point upon which one might have doubts is

$6,000.00

For Proofs of Astrology

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

tained seriously.

Accordingly, this publication has

decided to award an

Prize of $6,000 for the following:

$5,000 will be paid to the astrologer An
or forecaster who will foretell three
major events of such a nature that he
will have no control over the outcome
He must describe in
in detail, gi
the location and result or the casual- 24,
ties if the event is an accident.

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

of the same.
advance each event

be supplied by this office.

This contest closed October 1st,
and further announcements

1927,
will be made.

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 230 Fifth

Avenue, New York, N.

just what would count under that heading.

storm periods, short crops
difficulties at Geneva, etc..

accepted as major events.

past year, there are plain

out of consideration in this case.

Conference; as follows:—

King George V.
June 3, 1865; 1.18 A. M.

Astrology

important planetary conjunction
third degree of Aries,

cendant of King George V. This will in
on him,
1927

giving 1
in Capricorn 1° will

truth of the old maxim that
bunches.”

: likely be serious trouble
affairs, and

1927, and a few days following that date.

Herschel on his ascendant.

he can bhring to bear,
them.

the week following that date.

to successfully

not he good at that time.

escapades.

(Continued on page 761Y
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; occurred
this summer; that of Jupiter and Herschel, in the
which is right on the as-
{ . due
time bring a train of troubles and changes to bear
Seeing that the solar eclipse of December
RE i be right on
Meridian, it looks as if he will soon experience the
] “troubles come
) Besides, the conjunction of Mars and
Saturn on December 26, 1927, in Saggitarius 13°
will be in opposition to the Sun in his horoscope.
with foreign
erhdps sickness ahout December

g

IANIAVI7ANANIAY]

HANIANIANIANIANTAYIAY

' There
have been quite a few things occurring this season,
of which one could have readily made predictions;
such as the unusual vagaries of the weather, severe
in some localities, the
hut the drawback was
the doubt as to whether such happenings would be
r However, on a survey
of the more prominent planetary phenomena of the

. i indications of coming
events casting their shadows hefore, the fulfillment
g)f such in some cases pointing to the year 1928
instead of this year, which would seem to bar them
. But there are
a few matters of which one may reasonably make
forecasts of developments in the near future, es-
pecially relating to (1) King George V, of Britain;
(IT) the Panama Canal, and (I1I) the Washington

his

in

22

). A In fact,
a critical time will come before then; for the new
moon of September 25, 1927, is in opposition to
This will bring great
difficulties that will need all the skill and tact that
surmount
October 9. 1927 will be a bad time, and
Besides diplomatic
complications with other powers, his health will
Some one of his sons
will cause him much worry over either hurts or
Y. youthful
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The Month’s Scientific News Illustrated

By GEORGLE WALL

MICROPHONE
INAUDIBLE
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Police officers in France have been equipped with whistles
which emit sounds above audibility. These inaudible sound
waves are picked up by a microphone and are led to listening
posts where sensitive receivers and a bank of amplifiers are
situated. Thus, a means of secret communication is provided
whereby aid can be summoned without alarming the criminal
at his work. These vibrations are inaudible sound waves or
air vibrations, not vibrations of the cther. Research on high
frequency air vibrations has already been carried on in many

An ant hill was responsible for the
wreck of an Army airplane in Panama
recently. The Army Plane collided
with the ant hill when taking off in
Anton Province, Panama. Luckily the
pilot was uninjured. The ant hills in

directions,

HUGE {CE CAKES
RFL.E_.AS‘EDRFRJM MAIN

A runaway glacier in Deming, Washington, recently
crashed its way down the side of a mountain, doing
$50.000 worth of damage before it came to rest,
Boulders and railroad tracks were thrown aside as
if they were toothpicks. Huge stones. weighing
several tons were lifted and deposited on tops of
hills. The piece of ice was one mile in length, sixty
feet thick on its narrowest edge, and from threc
hundred to six hundred feet in width. Just what
caused the slipping of the moving ice river is difficult
to say, but the suggestion of a slight earthquake
seems credible.

=
L

A
rthe highway motor yacht is being introduced in England.

the interior of Panama and adjolining

countries often attain the surprising

height of ten to fifteen feet. Two

American planes flew from France field

to Anton and repairs were Qquickly
made.

EXPRESS AUTO HIGHWAY

Detepates o ; R

elegates of the National Fra- 3 i N

ternal Society of the Deaf re- 7 ETEGHLON

cently danced to the music of 2 M & e

a jazz band which none could ,,-EE,- — ﬁ——wn

hear. A wooden floor was used s

and the dancers received the

music through the vibration of

the floor. Stone or concrete
floors could not be used.

: = ! AuTOMOB
(] B B B Trrmican,
rﬁ&w e St ”/ggng&})”éE:
B 288 e

v — > S S

RAPIDTRANSIT disg
GOING NORTH bl

BOINGBOUTH
" L 3

Dr. Benjamin F. Battin has advanced the plan of an eight story road from 72nd street,
down to the Battery. along the North River, in New York City. Thg street level and
the first story are connected with all the piers on the Hudson River. The second and
third stories are used for rapid transit, electric trains; one level going North and the
other going South. The fourth and fifth stories are used as public garages. The sixth
and seventh stories are to be used for automobile traffic; uptown on one level and
downtown on the other, with a width suitable for four or five cars abreast.

. ] - e
WATTR TCHEN : b
SUPPLY TARK /’ - 2 "
>y E

el £ RADIO
Q0 ARRANGED
SLEEPING SL

These cars are thirty-nine feet
long and have six wheels. The accommodations include a dining room, a bathroom fhtted with
hot and cold showers, bedrooms with tables, reading lamps, electric fans, wardrobes and silk
shades. In the lounging room a radio set and phonograph are installed. These runabouts
cost about $15,000 each. which prevent them from becoming a traffic nuisance.

consists of two men who act as butler, valet and chauffeur.

The personnel

i«

British entomologists are planning to make London the world's bug center, from which flying

squads of insects can be rushed to any part of the empire to fight crop pests, The Empire

Marketing Board which handles the British Empire’s agricultural problems plans to grow

beneficial parasites which will attack boll weevils, potato bugs and similar inseccts destructive

to crops. These bugs will be launched against the destructive insccts, thus saving many
millions of dollars which are lost yearly, due to harmful insects.
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Hydrogen sulphide gas, which has the The bubbles in the water of the fish globe Calci ide i i i
e ? 2\ . L alcium chlorid
odor of rotten eggs, is sometimes used are oxygen, and it is this gas which the it ablsorbsc woartlcre flrsorrrlxo:vhcb:lix;ga:grlrx:]:ea?ngnm:)ci’:tds'sex?icx:e
to cause the invisible spirit-writing to ap- fish breathe. Without this gas they would the dust for many months ' e
pear at Fortune Tellers. drown. v ’

il:":)n"t‘iateshg‘etatial‘tsmnexge"im?ms have Some chemicals sprayed on potatoes will cause Water has certain disadvantages when used in boil-
- w?ll wewnh Bl GG oulr "02“ now them to sprout much earlier. Such chemicals ers. Mercury has been tried. Diphenyl-oxide has
you tgh one ounce less, due to include thiocyanates, ethylene and chlorhydrin. been used and high efficiencies are claimed for it.

moisture loss.
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Expose a bright pi;ce of copper to the Crystals of potassium permanganate, added to Alcohol vapors, blown through bichromate of pot-
gasoline you use, for one }‘.0‘”‘ 1f it the rain water barrel will prevent mosquito form- ash will cause a change in color, showing how much
becomes discolored, the gasoline contains ation, but the water is very poisonous. alcohol has been absorbed by the system.

objectionable sulphur compounds.

Sunburn produces brown granules in the Only two countries in the world do not use Boiling tea extracts tannic acid from the leaves.
skin, which gives it the dark color. These the Metric system. They are Great Britain Steeping the leaves will cut this acid extraction to
granules are due to the formation of melanin. and the United States. a minimum.—R, B. Wail-
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METAL 1
CARD >

sTOP
o

SPRING
HINGE -

'HALF OF
'ARROW ON
EACH SIDE

ARROW IN
COAT SLEEVE

A card selected from a pack is put back into
the deck, the deck shuffled, tossed into the
air, and while the cards are flying, the magi-
cian shoots an arrow through them. The
selected card is found pierced with an arrow.

The magician permits any member of the
audicnee to select a card from a pack, return
it and shuffle the deck. Standing a short
distance away from his assistant, he aims a
small bow and arrow in the assistant’s direc-
tion. At a signal, the assistant tosses the
cards into the air as the wizard releases the
arrow. The selected card is found with the
arrow clear through its center. In the op-
cration of the effect, the card is forced. A
duplicate made of tin has two sections of an
arrow hinged to the center as the drawing
indicates. This fake is secreted in the pack

and opens when the cards are tossed in the
disappears up the

air. The real arrow

sleeve.

the audience.

upon the blackboard.
for her.

Nevertheless, she is able to add ~ums of figures an
call out any number which any member of the audience may write
Multiplication, subtraction and divisirn are easy
Her hands may be cxposed if desired. proving the effect

MYSTIFIED
Pres. Coolidge

Prince ot Wales. Ex-President

Harding, Tatt, Roosevelt,
and other celebrities
Writes Exclusively for

Dunninger Will Attempt
To Hypnotize Paticnt,

SCIENCE AND INVENTION

A HINDU PHENOMENON

If the wizard is presenting an Oriental
performance, this effect will be of unusual
interest to him. He first displays the cyl-
inder, allowing the spectators to see through
it.  This cylinder is placed over the head of
an assistant; paper, wood and coal added
and a fire is started. Eggs are then fried
in a pan over the flame. The tube is so
arranged that a star trap is contained within
it. As it is placed on the head of the assis-
tant, the star trap is released and it folds

down, making a bed for the fire. The trick
must be presented quickly so that the
mechanism does not get too hot. The pan

puts the fire out.

ANE T @)Q“’:Q/é)

o ¢4
%WOOD

GROOVE
RING” \’

RING —T.

R TRAP
L CLOSED

_

After displaying a cylinder, it is placed on the

head of the magician’s assistant and coal,

wood, and other inflammable materials are

thrown into the open end of the tube, A fire
is then started.

SECOND SIGHT

il‘j‘ p’"l
i
</

SMALL LIGHTS IN iz
ARM CHAIR @i

BOX

LONG STEEL
PINS PASSED
THRU BOX

COMPRESSED
AIR TANK

BALLOON REMOVED
INTACT

RUBBER TUBE

A balloon is placed in an empty cardboard
box, the cover closed, and the box pierced

with long hat-pins. After the hat-pins are
removed, the balloon is shown intact.

A toy balloon fully inflated, is placed in
an empty cardboard box. This box is just
large enough to hold the balloon firmly.
The lid is closed, and a number of large
steel hat-pins are passed through the box,
apparently piercing the balloon. The hat-
pins are then removed, and the balloon will
be found intact. The secret lies in the fact
that two balloons of identical appearance are
cmployed, both being equipped with valves.
The first is pierced when the steel pin is
thrust through it. The second in the box
is inflated as the pins are being removed,

IN THE WINGS'

SWITCH

| t“ N Ml\h.ﬁ; |

A lady medium blindfolded and covered is seated upon a stage, facin

mental.

Actually, the system is operated from the wings where an
assistant with a comptometer performs the necessary operations in addi-
tion, subtraction and division.
or preferably push buttons which operate miniature lights, coverable
by a flap and set in the arm of a chair.

In front of him are a series of switches
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DO YOU KNOW--

cylinder blocks and heads are frequently
warped. Clearance at the valve stems
should be made the final adjustment after
tightening down all bolts, thus avoiding the
difficulties of valves being off their seats.

CAUSES OF BLOWOUTS

The tires of the car are the most used and
abused of all the equipment, being subject to
the heat of hot asphalt, the sharp edges of
broken stone on roads and the damaging ef-
fect of being driven over frozen rutted roads,
that grind off the rubber down to the car-
cass of the tire.

Premature blowouts arc the most costly
difficulties. These cannot be repaired well
enough to insure the full service of the tire.

The main causes of blowouts are undue
stress, brought about through the following
causes, or else others which produce equiva-
lent strain on the carcass under the rubber.

DRIVING OVEP BRICK
OR STQ

DEfLECTION
WHEN DRIVING IN
. STREET CAR TRACKS

STRIKING CURB
AT SHARP ANGLE TIRE
PINCHED

AGAINST

DRIVING
RAPIDLY ACROSS
HOLE IN
PAVEMENT

Some of the many causes of blowouts are
shown in the illustration above.

- Driving on street car tracks, which bends
the bead section.

Driving over a brick or rock in the road
at high speed.

Striking the curb of the street with the
wheel at a sharp angle.

Pinching an under inflated tire against the
curb when driving against it.

Driving across a hole in the pavement
at high speed.

Driving with tires underinflated, even to
the amount of ten pounds.

Driving the car several blocks on a flat
tire.

Avoid these practices, if yvou would avoid
tire troubles. The fracture resulting from
such abuse, may not show in the rubber, but
the underlying cords will surely break.

OVERHAULING THE REAR AXLE
An overhaul of the rear axle of the car

Conducted by GEORGE A. LUERS

does not essentially require the entire unit to
be removed and broken down piece by piece
on the bench, but for all practical purposes
of the motorist, it requires inspection, clean-
mg and renewal of such parts as are de-
fective.

INSPECTIONS YO B8E MADE

FOR CAUSES Of NOISES (N AXLE “
1 PROPELLER SHAFT THRUST BEARING -
2 WEAR IN ORNVE GEAR AND PINION _ FURE S
-3 LOOSE REAR AXLE SHAFT KEYS
F4 BROKEN BEARINGS ON AXLE SHAFTS
5 LOOSE RIVETS HOLDING RING GEAR
6 WEAR IN DIFFERENTIAL GEAR
OR PINS
WASH OUT
1 INTERIOR
WITH
13T REMOVE N 57 KE ROSENE
M
v: EEL g1 Remove
\ | AXLE HOUSING
=3 2noRemovE O B?R'NGS

RETAINER

The inside of the housing should be
washed out with kerosene, applied with hoth
a small bristle brush and an old sponge.

The inside of the axle housing should be
examined for small particles of bright metal,
which would indicate broken gear teeth or
other parts which may he fractured.

The differential unit should be pried from
side to side to show lost motion.

If the axle has given any evidence of
noise, the six reference points in the sketch
should be inspected, making renewals or re-
pairs as required. On reassembly of parts,
the housing is filled with fresh grease.

TREATING CLOSED CAR TOP

Tt is essential that precautions be taken to
seal all small teaks in the top fabric and
around the moldings, prior to winter.

If the top fabric 1s broken at any point
along the molding, it should be repaired. To
do this remove the molding at this place, in-
sert a new piece of top fabric, so the old ma-

SOLDER RADIATOR WHERE
LEAKING OR USE ANTIFLEAK

| 3RD REMOVE <
BEARING —

N
INSPECT GREASE
FOR PARTICLES
OF STEEL,

The above drawing shows the causes of
noises in the axle and the parts which should
be inspected.

IJ 4™ WITHDRAW SHAFT

After twenty thousand miles of service, it
is possible the bcarmgs may be chipped, the
cdges of the drive pinion, ring gear or dif-
ferential gears may be broken. In some in-
stances, it is only necessary to remove the
small particles of broken metal, so these will
not be picked up in the grease and rolled be-
tween the gear teeth.

To overhaul the rear axle, it should first
he raised and supported on blocks or jacks.
The rear wheels should be removed and the
hearing retainers at the ends of the shafts
should be taken off.

The axle can then be pulled out, allowing
inspection and rencwal of end bearings.

MAKING CLOSED CAR TOP READY
FOR WINTER

MAULDING
REMOVED
N

N PATCH SECURED
WITH VARNISH

FLOW SPAR VARNISH INTO
CREVICES AROUND THE
DRIP  MOULDING

The car top should be overhauled for winter
use as shown above.

RENEW RADIATOR HOSE

INSPECT GASKETS
FOR LEAKAGE

TIGHTEN HOSE C()

RENEW PUMP

GLAND PACKING CLAMPS
PUMP DRAIN RAZ'ATOR DRAIN
SHOULD BE TIGHT SMOULD. BE
“ADE TIGHT

In order to guard the radiator against freez-
ing, the hints given above should be followed.

terial will lap about three inches. Brush
varnish between the surfaces to be joined
and after allowing to partly dry, lay a small
bag of sand on the joint and allow to dry
for two days. If the break is above the
molding, the same patching procedure is
used, by removing the molding to place the
patch underneath. \When holes are closed,
the top should be given a thorough coating
of good top dressing. The following day a
heavy coat of good spar varnish should be
applied over the entire top. working the var-
nish well down into the crevices around the
drip molding.

PREPARING THE RADIATOR FOR
ANTI-FREEZE

November and December brings with
them cold weather and possibilities of frost.
The radiator must be filled with a suitable
anti-freeze solution,

There are several anti-freeze solutions on
the market, but the most popular seem to he
glycerine and alcohol. The others contain
chemicals, and these should be discouraged
for the reason that the powerful chemicals

(Continued on *page 732)
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A iront view of the Martha Washington
sewing cabinet is shown in the above photo-
graph,

OR the first step in the construction
cut out of three-cighths inch cypress ac-
cording to mecasurements the bottom B.
Then cut out €, D and E and mount in box
form on B, fastening with wire nails
through bottom B. Then cut drawer divid-
ing strips out of the one inch pine, cut these

ANGLE IRONS TO
HOLD TOP ON)

H!

%'x %" STRIPS FOR
DRAWERS TO SLIDE ON

Above the assembly details of
are shown.

) the cabinet
All letters given here correspond

to those in the text.

strips fifteen inches long by three inches
wide and mount on box form as per dia-
gram, using wire brads to hold them in place.
Next cut strips G and G' out of three-

Ly e —6 4

=/
k——°‘=f>|

Z4
7

e 27"

15"

Details and dimensions of the top and bottom
are shown above. hese portions of the
cabinet are made of one inch white pine.

1927
Making a Martha
Washington Sewing
Cabinet
By HARRY W. BECKWITH

This Attractive Sewing Com-
panion Made at Small Cost

L4

The completed sewing cabinet is shown here.
Note the two compartments which are ar-
ranged on either side of the body.

cighths inch cypress and mount on bottom
B using brads. Now cut sides H, H!, H*
H?* out of same lumber and mount on bot-
tom B using brads through B, also through
sides of box where possible, between H and
(i glue firmly and on the top where G and
H meet use corrugated metal non-splits.
Now cut top A out of one inch pine accord-
ing to outside measurements then saw off
\‘ and A* which will be hinged as covers
to outside compartments. Top A fastens on
to box form by wood screws through the top
drawer strip J and with two small angle
irons from back of box to top. Now three
drawers are to be cut out, the fronts of
cach drawer to be fifteen mches long and
four inches wide of one inch pine. Bottom
side and back of drawer are cut out of 34
inch cypress. Partitions to be put into
drawers as desired. Legs can be made by
taking bannister uprights and cutting off ten
inches, these are fastened to bottom by 2-14
inch wood screws and glue. The top of the
Martha Washington cabinet, the fronts of
the drawers and the partitions between them
are made of one inch pine, all the other parts
are made out of 34 inch cypress. The
finished cabinet should be carefully sand
papered, first with coarse paper and then
with fine, It is now ready to be stained
and waxed.

The cabinet can be stained in any desired
color to suit the individual taste and should
then be given a waxed finish. A cabinet of
this sort may be built at the small cost of
five to ten dollars, depending upon the kind
of wood used, and will find a welcome place
in the home. The outside compartments are
covered with hinged lids which are held in
place by two invisible hinges. The lumber
required for the construction of the Martha
Washington cabinet is as follows: 5 ft. of
finished white pine 14” wide or 4 ft. of pine
16" wide, 18 ft. of 34” finished cypress 14”7
wide, 4 oak bannister uprights for the legs,
stain and wax for the finished product. The
following tools will he found useful in the
construction of this cabinet. One cross cut
saw, one medium hammer, one smoothing
plane, one square, one screw driver, sand
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Anqther view of the completed sewing

cabinet appears above. The drawer has been

left open so that the construction may be
seen,

paper fine and coarse. Much time is saved
in the construction of this cabinet by making
the legs from bannister uprights., These are
about 10” high and are fastened to the bot-
tom by 274" wood screws and glue. The top
is fastened onto the box by wood screws and

K 28" s
L . — 3y
yr =0 . o2 5%
(—f\/{'_: [ ///)@/ 4"55
N —— b
= > e
X O P A= 1IS”
NN %/// B
NN 7 “F’/"-/%
o & \\@ // //////// =
= / - :'V//‘J X
%" PART- SMALL WO00D Y% PART- -
ITION HANDLES ITION
10" CUT OFF o
BANISTER LEG l

Constructional dimensions of the sewing cabi-

net are shown in the above drawing. The
four legs are made from oak bannister
uprights,

small angle irons. The drawers are held
together with small brads and glue. The
bottom side and back of the drawers are
made from the 34" cypress. The partitions
are put into the drawers as desired by the
builder. The dividing strips are fastened to
the box with wire brads and glue. When
gluing the cabinet it is advisable to place a
weight on portions to be glued and allow the
whole to stand overnight.

ey
L
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Y T NON-SPLITS
47 :
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Constructional dimensions of the three drawers
are shown above. Invisible hinges are used
on each of the two top lids.
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Building a

ROM the ends of these topsail yards,

a thread is run up to a pulley (bead)

and wire arrangement located just

below the topmast top, one on each
side, arranged just as for the lower yards,
43. This thread from the bead runs down
to the fife rail on deck. The same process
is repcated on the main topsail yard.

The ropes which run from the ends of all
yards to hold them square, are called the
braces. On the lower yards, they are the
ropes which run back to the bumkins.

On the topsail yards, the braces of the fore
run aft and the ones from the main topsail
yard run forward. The forward one is rigged
as follows. The cnd of the line is tied to
the main cap and thence runs forward to
the little white bead which should be secured
to the wire eve at the end of the fore top-
sail yard. After passing through this bead,
the brace leads back again to the main top
where another pulley (bead) is wired in
place. The brace lcads through this and
then down to the main fife rail. Of course
the same procedure is followed in rigging
the brace at the opposite end of the fore
topsail yard.

The main topsail yard is rigged in similar
manner with the process reversed. The brace
starts at the fore cap, runs back and through
a bead at the end of the main topsail yard,
thence forward and through another bead
attached to the after side of the fore top
and thence down to the forward fife rail.
The process is again repeated for the brace
on the other end of the main topsail vard.

As we go aloft, the yards become shorter
and somewhat thinner in diamecter. The next
set of yards are known as the topgallant
vards, fore and main, and each is located
dircctly on top of the topmast caps of their
respective masts. IFach has the wire eye in
the center and two arranged at the ends. The
eve in the center being connected with Hght
thread this time instead of chain, the wire
running up the fore side of the masts and
through a hole just below the point where
the forestays run down. From here the line
is led through these holes and down the
after side of the masts, one end being con-
nected to the starboard rail and the other
having a bead in it and so arranged that it
will lead to the port rail with a double line,
much after the manner of the halyards for
the lower yards.

The lifts run from the ends of these yards,
to beads arranged on the topgallant masts
just helow the head stays and after passing
through these they run all the way down to
deck and are secured to the fife rails. Of
course there are two such lines arranged
for cach yard, making a total of four for
the two topgallant yards.

The hraces for the fore topgallant yard
are arranged to run from the ends of the
vards, aft, to the main topmast top, where
a bead is arranged through which the line
is led down to the main fife rail. The same
thing is done for the brace at the other end
of the fore topgallant yard.

Model of the U.

War “Truxton”
By WILLIAM A. CROSBY

PART V
(Concluded from the November Issue)

In rigging the braces for the main top-
gallant yards, the process is just reversed,
the braces leading forward to pulleys ar-
ranged in the fore topmast top and thence
down to the fore fife rail.

The royal yards come next above these
and they are “housed” on the topgallant
masts just above the head stays. The hal-
yards, from the centers, lead up and through
a hole in the mast and thence down to the
topgallant mast tops and not to the deck.

Rules for Model Contest

1. A handsome trophy cup engraved
with your name, will be awarded as the
prize for the best model submitted during
the month. The decision of the judges will
be final and will be based upon, A—novelty
of construction; B-—workmanship; C—
operating efficiency of the model as related
to the efficiency of the device which the
model simulates, and D-——the care exercised
in design and in submitting to us sketches
and other details covering the model.

2. Models of all kinds may be entered.
They may be working models or not, ac-
cording to the subject that is being
handled.

3. Models may be made of any available
material, preferably something that is cheap
and easily obtainable.

4. Models must be submitted in all cases.
Good photographs are also highly desirable
and where the maker does not desire the
model to be taken apart, legible drawings
with all dimensions covering parts that are
not accessible must be submitted.

5. Models should be securely crated and
protected against damage in shipment and
sent to us by parcel post, express or
freight prepaid. Models will be returned
when requested.

6. Models for entry in any particular con-
test must reach this office on or before the
25th of the third month preceding date of
publication. For instance, models for the
January contest must reach us on or before
the 25th of October.

7. Address all entries to Editor Model De-
partment, c/o Science and Invention Mag-
azine, 230 Fifth Ave, New York City.

All the rigging on these yards is led only to
the topgallant mast tops. The lifts are ar-
ranged just as for the other vards and the
braces are similar to the topgallant yards
except that the pulleys or beads will come
just below the royal yards and not in the
tops.

In arranging the braces for the royals
and the topgallant vards, he sure that there
is no interference hetween the hraces for
they should not touch each other. By ar-
ranging one set and then placing the others,
it is an casy matter to have them miss by
a little bit.

On the old ships, such as the “Truxton,”
it was customary to dress ship every day
in port by squaring the yards. You must
do this if vou are to have your ship look
well.  The vards should all be ahsolutely
horizontal to the water line and also at right
angles to the masts and one yard out of
square will most effectively ruin the appear-
ance of the entire ship.

.S' Brig of

In the old days, the bo’sun used to row
out in a small boat and shout orders to the
crew until all the yards were squared prop-
erly and to his satisfaction.

If you wish you may add yet another set
of vards, the skysail yards, but although the
“Truxton” carried these on occasion, they
were not the usual thing. They will add but
little to the finished model and in fact they
may actually detract from it for the simple
recason that it will appear topheavy. The
rigging will also be complicated somewhat
and the topgallant masts will look over-
loaded.

You should go over cvery knot on the
model with a little bit of glue so that they
will hold. Where the lines have come to the
belaying pins each should be lightly glued
and the ends cut off. Be sure also that all
knots, after the glue is dry, have their loose
ends cut off as closely as possible because
there is nothing that makes a model look
clumsier than these rough ends showing. If
vou wish you may coat the yards with shel-
lac (white) which will not show and will
add a nice lustre to them. Some people pre-
fer to have a shine to the hull and white
shellac will do this also, but personally we
prefer to have it dull. The deck sl.ould be
thoroughly cleaned with a small brush, the
loose ends being picked up with the end of
vour finger slightly moistened.

The base should be finished up neatly and
given a coat or two of black paint and if
you wish you may print a neat card with
the ship’s name and the date of her building
(1842) which can be glued to the base and
the entire thing shellacked over to keep it
clean.

A small hole should be bored at the very
top of the masts and into this a glass headed
pin is thrust so that the top of the masts
will have a little ball on them, 45. This is
painted white to correspond. A cross hole
may be also bored in the very top of the
masts into which a light thread may be
pushed aud led down to the deck for a flag
halyard. Similar halyards are also arranged
at the ends of the main yard.

The spanker is the last to go in place and
it was carried by two spars of wood
known as the spanker gaff and the spanker
boom, 46. These run out from the after
side of the main mast. The boom should be
cut to shape and painted to correspond with
the yards. The inner end has a small pin
driven into it and the head cut off and then
filed to a point. This is then glued and
driven into the after side of the main mast
at a point ,ust clear of the pump and the
boom is lifted up so that it will just clear
the top of the steering wheel, 47.

It has two picces of thread which run
from a point just about even with the stern
of the vessel to beads arranged on the after
side of the main top and thence down to the
fife rail. These are known as the quarter
lifts and hold the boom up. Sheet ropes

(Continued on page 735)
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Working Details for Building the Brig “Truxton”

CAST LEAD SEIZED ANCHOR S\ZED
OR SOLDER RING IN  PLACE
/ -
‘ MAIN TRUCK
woop - FORE TRUCK s CATHEAD
STOCK f FORE ROYAL BRACE m.c.t 4 LIFTm.ct. N /
MAIN ROYAL BRACE f.ci. CHAIN &
MAKE 2 e MAIN ROYAL B
UFT / HALYARD m.c.t. HAWSE PIPE
ROPES HAVE LETTERS FORE ROYAL HALYARD, —— -
FOLLOWING THEM DENOTING FORE ROYAL YARD = MAIN ROYAL YARD
THE PLACE WHERE FASTENED. MAIN TOPGALLANT MAIN TOP GALLANT
THESE LETTERS STAND FOR: UFT BRACE ffr. YARD HALYARD pas.s.
fct = FORE CROSS TREES. ’ LEFT m.fr
m.ct. = MAIN CROSS TREES, FORE TOPGALLANT YARD MAIN TOP GALLANT YARD
tr * FOR'D FIFE RAIL. FORE TOPGALLANT YARD HACARD >< FORE TOPGALLANT MAIN CROSS TREES
mer s MAIN FIFE RAIL. e BRACE mr &
p-¥ss. PORT AND ST'BD SHROUDS. y /TROSS TR FORE TOPSAIL /«/5 LIFT m.fr
p.n = PIN RAIL 7 YARD NALYARD pgss. ‘ N MAIN TOPSAIL YARD HALYARDpsss
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e i W/ varoy || [ % SPANKER GAFT
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) (o.é" SUNG s oOACE \ S
4 F T™HROAT/) Y - ) m.fir
/4,1 RE ol 7\ TOPPING LIFTS (2) m f.

€ ‘ |
3 FORE R
g YARD MALYARD \/ ]

| FORE TOPSAIL YARD HALYARD.
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MAIN TOPSAIL YARD HALYARD

WHISKERS

DOLPHIN STRIKER
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BLOCK: OTHER SIDE) MAIN BRACE

HOLES IN MASTS AND THEN PGALLANT FORE ROYAL LIFT Al
DOWN AFTER SIDES AS SHOWN TPPALYARD FORE TOPGALLANT HALYARD \ SPANKER RANG

ia ) o)
HEREWITH ) MAIN YARD LIFT. d
TOPGALLANT AND TOPSAIL CHAIN
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CHAIN, ROYAL HALYARDS ARE llo <, O
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THREAD. TOPSAIL YARD HALYARD

FORE TOPSAIL BRACE
FORE TOPGALLANT BRACE

11T .Erone TOPSAIL HALYARD J
i MAIN T0PSAIL Ll
/ / \\ FORE ROYAL HALYARD sty

AIN TOPGALLAKT HALYARDS
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AFF ENSIEN
Vm STAYy/ - FLAG HALYARD
ThiRonT
WIRE PARRAL et
SPANKER GAFF
2
TOPPING LiFTS (2) . 4 .
EYE FOR DAVIT FALLS - CE Y2
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Here are the final details for the construction of the U. S. Brig of

3 I th position of the various halyards and stays. The plan also shows where
War “Truxton.” The drawings above clearly indicate the correct the cordage terminates at the masts or on the pin rail,
4
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A Handy Battery Motor

By A. LATHAM

will be found a

complete, and
easily understood
drawing of an elec-
tric motor, with full
instructions as to its
construction in the
amateur workshop,
and with what few
tools that are gener-
ally found therein,
This motor will be
the pride of the

IN the following
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builder, and he will
find it to be quite

the circumference of
the commutator. A
small screw is put in
the commutator and
this in turn is soldered
to the shaft which
holds the commutator
in place.

The brush shown in
fig. 9 is made from
thin sheet brass, there
must be two of these.

We will now as-
semble the armature
upon the main shaft
after we have all the

o

powerful on 6 to 12

volts. v

plates necessary upon
the shaft to make up
the armature. We will

a side view of the as- X

1~
1

place the rods, above

which we can grasp
the main details of its
construction. The

< ol | PR &
In figure 1, is shown :‘-% : ﬁ -

mentioned, through the
holes % and rivet the
armature together, We
will now solder the ar-

base is made of a
good grade of hard
wood, which measures
when finished, 334"
long, 19" wide by 14"
thick, both field and
armature cores are
laminated, the field
cores, shown at b fig.
1 and 2 are made from
a soft grade of sheet
iron and are cut to
the dimensions shown
in fig. 6. The lami-
nated armature is
also made of soft sheet iron, and are
cut to the size shown in fig 5. The
main shaft upon which the armature rotates,
should be made of hard brass wire, about
14 inch in diameter, and the bearings or
holes 7 in figs. 3, 4, and 5 should be 18" in
diameter. The flywheel is turned on a lathe
from stock brass or copper. The main ar-
mature shaft is tinned on flywheel end and
the flywheel is held in place by solder. The
armature is fastened in the same way, the
laminations being held together by a 3/32
inch brass rod run through holes % in fig. 5.
These rods are rivcted when the armature

sembled motor, from v \
N

=

——

z

: 8~
NN
1% :

Figs. 1 and 2 show side and end views of an electric motor.
of field and rotor cores. Figs. 8 and 9 show the commutator and one of its brushes.

is in place. The field poles are also held
together in the same manner through holes /
in figs. 3, 4, and 6. The outer plates may
be countersunk to allow the riveted heads to
be finished even with the surface, giving a
neat appearance,

We will now go on to the construction of
the commutator. This is turned from hard
rubber or compressed paper, and is made as
shown in fig. 8. At ¢ fig. 8 is shown the
end view of commutator; m illustrates the
commutator contacts which are made of
brass and are inserted opposite each other.
FEach contact (there are two) covers 4 of

Figs. 5, 6 and 7 show the lay out on

mature in the proper
place upon the shaft;
next we will mount the
commutator in its
place, but do not sol-
der this yet. To wind
the armature the ar-
mature must first be
coated with a heavy
glue or shellac and
each pole insulated
with tape or thin paper
the inside. The
wire should be 28
gauge B. & S. double
sitk covered copper wire. Each pole is wound
in the opposite direction of the other. Care
must be taken that there be no bare places
on the wire, to avoid a short in the coils.
Now we will bend motor end plates shown
in figs. 3 and 4 so that they will be as in
fig. 1, and we can assemble the field pole
and fasten it, as we did the armature. Then
we can cut from thin sheet compressed paper
the top and bottom field coil ends. The
winding and insulation will be carried on as
with the armature with the exception that
we must use number 24 B. & S. gauge wire.
(Continued on page 736)

ILLUMINATING HEAD BAND

LIGHT

BATTERIES.

BATTERIES

BACK VIEW
SHOWING WIRING

A leather band is held across the forehead
and partly around the head by a strong

elastic and it carries flashlight batteries and
a flashlight, the latter directly in front. On
closing a switch, the batteries are thrown
into action and the flashlight emits a beam
of light. Another touch of the switch, and
the light goes out. The feature of the ar-
rangement is that it leaves the hands free,
and the beam, which is approximately a
parallel one, can be directed any way desired,
within limits, by moving the head about.
For some purposes such an appliance
would be very useful and convenient.

On the left is a view of the back or interior of
a head band carrying flashlight and battery.
ke
On the right the entire appliance is shown:
there are four flashlight cells, a pair on each
side of the lamp,

LEATHER BAND
BATTERIES

ELASTIC
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Four Useful Pieces of Chemical Apparatus

Home-Made Laboratory Accessories Dealing with the Use of Liquids and Solvents

APPARATUS FOR THE RECOVERY
OF SOLVENTS

~— FUNNEL WITH
3 BENT 3TEM

CONDENSER

T0

A simple application of the
Liebig condenser and vacu-
um pump to the saving of
volatile solvents. It con-
denses the vapors of the sol-
vent as the well-known fat
extractors do.

Alcohol and other solvents are lost in ex-

periments when determining solubility by
evaporation, when various solvents are used
m the laboratory by heating, evaporating the
solvents to obtain the solute. The above
diagram shows a method of recovering both
]the solvent and the solute with a minimum
0ss.

I have found this apparatus, which can
casily be assembled from ordinary laboratory
apparatus, very efficient. The suction at the
receiver not only speeds up the vaporization
but also conveys the vapors through the
condenser.—Contributed by E. B. Smith.

WATER SUPPLY BOTTLE FOR
THE LABORATORY

) R

Al

il

N

Uil

A variation on the chemist’s 7v~>v;sh “bottlc for

the supply of distilled water, or of other

liquids for laboratory use, a very convenient
arrangement.

An ordinary bottle of good capacity may
be fitted up with an inlet tube and an outlet
tube, exactly like a wash bottle, one tube
being short and the other reaching pretty
well to the bottom of the bottle, as shown.

It is to be used like a wash bottle. If
some water is wanted to be introduced into a
beaker or test tube, blowing into the inlet
tube will cause the water to flow from the
jet, and the escape will cease instantly when
the mouth is removed from the inlet tube.
This is excellent for the supply of distilled
water, as it protects it from contamination
by dust or fumes.

MAKING BENGAL LIGHTS

Bengal lights, of course, are those fire-
work mixtures which, when ignited, burn
with an intensely brilliant white light. They
are easily made with little apparatus needed.

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

In order to make the Bengal lights, take
a few pieces of thin cardboard, and roll
them up into smalt cones. Stick the over-
lapping sides of the cones, then cut out
discs of cardboard, which shouuld be glued
in place in the bottom of the cones.

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

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

IMPROVED WATER BOTTLE
By R. L. GARNER

This water bottle is based upon the use of
a simple check valve which has been known
to the chemist for many years. It is shown
on the right of the cut. A piece of rubber
tubing is thrust upon a glass tube, leaving
about an inch and a half free. In the lower
end of the rubber tube a piece of glass rod
with rounded ends is inserted, so as to close
it perfectly., With a razor blade a longi-
tudinal cut is made in the rubber, which cut
may be about an inch long. If you blow
through the tube the air will go out through
the slit in the rubber. But if you try to
suck air through the tube, the slit in the
rubber will close and a perfect check valve
action will be produced. . The illustration
shows how this is applied to the wash bottle.

A cork with three holes is used to fit the
bottle, and to the center hole a tube of glass,
of course with rounded ends, is fitted.

The bottle is given its proper contents of
water and the cork with the three tubes, as
shown, is inserted. On blowing into it the
air escapes through the tube, C. If the fin-
cer be placed upon the top of the tube, C,
water will be driven out through the tube,
B, in the regular way of a wash bottle. The
mouth can now be taken awav and the
water will continue to flow for a little while,
but its flow can be arrested at any time by
removing the finger from the tube, C.

This valve, simple as it is, works excel-
lently and has been quite extensively used by
chemists.

TUBING

A wash bottle which will deliver a stream of

water as long as the finger is held upon the

central tube C, provided enough air has been

blown into it. On removing the finger, the
flow instantly ceases.

BOILING ALARM
By CLAUDE ROUSSEAN

A wire frame is made somewhat like a
tripod, the tower ends of whose legs are bent
or shaped so as to fit nicely on the edge of
the vessel, beaker or casserole, as the case
may be. To the top of the tripod a metal
plate is attached by a wire hanging there-
from. One terminal of a battery and bell
circuit is soldered to this plate.

A cork float carries a vertical wire and
to this the other end of the battery circuit is
soldered. This wire may be made adjustable.

The operation is simple and obvious.
When the water starts boiling its level rises,
the wire carried by the cork float is pushed
up against the plate and the bell rings.

METALLIC
7/ DIsC
/

An electric contact is closed when the water
in the casserole or beaker boils. This rings
a bell notifying the chemist of the fact.
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Photographing the

Sun without Telescope
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Above we have an illustration showing how the pin-hole camera may
be used to photograph the sun without any astronomical equipment.

A PHOTOGRAPH of the sun may be
obtained without any astronomical
equipment by using the principle of the pin-
hole camera. First build an oblong box as
illustrated, the actual dimensions are of little
consequence. The inside of this tube is
painted black and grooves are provided at

one end for the insertion of the plate holder
which is held in place by a screw. A hole
is bored in the other end of the box and
covered with a piece of tinfoil. A fine hole
is then made in the exact center of the foil
with a needle or a pin. The exact size of
this is best determined by experiment. Make

The details of the camera are shown in the above illustration.
of the well known pin-hole type with the inside painted black.

This is

the hole small at first, and then enlarge it
until it gives the effect desired. The instru-
ment is set up as shown in the illustration
and a convenient shutter can be made by
draping a dark cloth over the top of the
tube. Photographs of the stars or moon can
also be obtained.—Donald H. Menzel.

A Folding Writing Table

The finished writing table is shown above.

LIBRARY table made with a lower
A shelf canmot readily be used as a writ-

ing or student’s table because one can-
not sit with the limbs extended under the
table top. The folding table shown in the
drawings has solved the problem in one
home. The table is of very simple con-
struction, and its cost is about $£1.50 exclu-
sive of stain and varnish.

MATERIAL LIST

One picce of veneer wall hoard (may be
of Oregon pine), 18”x36” or 42", 34"
stock.

One piece 1”x134"x16" for reinforcing the

top, for legs, etc.

One picce 1"x6"x4 for the side rail.

Two 2" right-angle screw-hooks to serve
as hinges for the folding legs.

W

IP

T

BUTTON

ends and front edge.
for doing this work,

Ascertain the distance between the sides
(inner measure), of the drawer in the
Library table, and cut another piece of the

Clamps will be necdea

7
[ %

L ]

k—LENGTH =WIDTH—
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L "t 42"
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Constructional dimensions and details of the folding writing table are shown in the above
illustration.

From the piece 1”x134” material, cut three
pieces of the proper length and glue them to
the under side of the table top along the

1"x134" material cqual to this measurement.
Glue this piece to the under side of the table
(Continued on page 734)
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Microscopical Instruments from Toy
Constructor Parts

and mounted, they are to be photo-

graphed. For this purpose nothing
more is required except the micgoscope
and an old camera bellows in its frame.
No lenses are required. Make a strong
frame fastened to a firm base. The frame
should be slightly taller than the full ex-
tension of the microscope plus the full ex-
tension of the bellows. Arrange this so a
sliding frame of half this size may be at-

!' FTER the microscopic sections are made

The projection apparatus is shown above,

tached to it. This smaller frame carries the
bellows and lifts it to any desired height
by means of a small pinion and a long
rack strip. The lower part of the bellows is
also movable so that it must be provided
with a rack and pinion for adjusting the
extension of the bellows. In order to take

< () ) - )
5
Z

"
8

1) () ) -

The photo-micrographic apparatus is shown
here,

pictures, select the part to be taken by
visual examination, bring the microscope
under the microphotographic camera,
place a ground glass in the upper part of
the plate holder, and focus the object.
Remove the ground glass, insert the plate
holder, open the shutter and expose. That

is all that is required. The further trecat-
ment of negative and positive is as usual,

\When company is present, it is quite
difficult to let everybody take a peep at
many slides. Here a microscopic slide
projection apparatus comes in very handy,
This consists of ouly four major parts:
an objective taken from the microscope,
preferably one of low power, a double
convex lens as a condenser, an automobile
headlight lamp and a slide holder. The

The completed projector may be seen above.

arrangement of parts can be seen from
the photo. The lamp and the condensing
lens are mounted together in a frame and
covered with cardboard to exclude the
light except that coming from the con-
densing lens. Next is a second condensing
(Continued on page 753)

Hints for the Mechanic

LIFTING DEVICE
FIRST PRIZE $10.00

DETAIL , PARTS ILF
oF '\L\I FT e

Mewenp LiFT
/ FOR
HANDLING
THEAVY PARTS

Details of the lifting device are shown here.

THE lifting device shown here can be
easily duplicated in any shop and is
made from one inch or larger pipe, or-
dinary floor flanges being used for the
overhead support. The pipe tees in which
the drum revolves are drilled out and
serve as bearings. The drum and attached

A New Department

EGINNING with the May

number we started this new

department—"Hints For the

Mechanic,” in which we intend
to publish wrinkles useful to me-
chanics in general. You can help us
with this department by writing a
brief description of your favorite
shop wrinkle and sending this to the
editor of this department, together
with a pencil or pen and ink sketch
of the wrinkle. The ideas published
herewith will give you some idea of
what we want. Our draughtsmen
will make the necessary mechanical
drawings, so you need not send us
finished drawings, We will pay $10.00
cach 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
Mgechanic Dept., in care of this mag-
azine.

handle are pinned, in addition to having
their connections threaded. The finished
lift is placed above the hench and the
operator steps on the bench to use it.
The lift can be easily duplicated and all
that is required are pipe tools for cutting
and threading. The cost is negligible
when compared to its utility—G. 4. Liers.

PROPORTIONAL DIVIDER

~— - —
; i d
| ASSEMBLY OF THE 6 —

Tty . MOVABLE CLAMP - R ‘——45_—-
1.4 8 "—2—"
A < B 7 FENNIP-) IR | I S
: N N\, ~
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?—1 —— —l«\: 1 162 e
O Neeeee—
T T e

TWO CLAMPS
ONE WITH MARK &
SQUARE HOLE.
OTHER WITH ROUND
HOLE.

PROPORTIONAL £
DIVIDERS USED

FOR DIRECT &
TRANSFER OF
ILLUSTRATION FROM MAGAZINE
JO MATERIAL USED IN CONSTRUCTION,

Details of the simple proportional divider.

In the drawing above, a twelve-inch
proportional divider is shown. This tool
is used mainly for enlarging or reducing
the scale of drawings. The tool is made
of two steel rods, forged and filed to pro-
vide the center guides for the pivot screw.
) —G. Luers.
(Continued on page 755)
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TRICK BANJO

The flargc banjo accom-
panies the notes struck
on the small one. At the
same time, the small
lights on the neck of the
large banjo show the po-
sition of the operator’s
fingers.

This outAt may be used for banjo playing
instruction and may be easily constructed
with flashlight bulbs and a multi-wire cable.

USE FOR PHONOGRAPH NEEDLES

Old phonograph needles may be used to good
advantage to hold pictures in their frames.
They are considerably better than brads for
this purpose because of their rigidity and
long tapered point. The long points allow
them to be easily driven into even the hard-
est wood. This may also be done just before

putting the putty on a window pane, to hold
it in place.

OLD
B PHONOGRAPH
Y NEEDLE ---—-‘&'

;/ - ;/:.
///'l//n/,, | P2
=

These needles will not split the frame and will
prove to be superior to glaziers points.

LOCK STOPPER

This type stopper should be used on bottles

containing volatile liquids that drive an or-

dinary cork out of the bottle neck when the

weather becomes hot, or when left in too

warm a room. The cork is made to grip

the bottle neck tightly by expanding it with
the wing nut.

The stem washer is not necessary but is con-

venient for use when the bottle contains cor-

rosive liquids. The cork and its expanding

mechanism should be thoroughly coated with
hot paraffine.—D. Menzel,

WINDSHIELD KINK

2 PIECES

THIS 2°x4"
| ADJUSTED
TO HEIGHT
DESIRED

2 REQUIRED

MATERIAL,

1I2FLOF 2"%X4

Il FT OF 74" X 4"

2 ADJUSTING  "PLANKS

ANY LENGTH DESIRED
1 SCAFFOLD PLANK

This scaffold can be raised or lowered without
tools.

DRAWER LUBRICATING SCHEME

.wll“I ll’-'“"“""‘“"“'i'l“ ‘“
=

Paraffine is rubbed on to the sticking edges
of the drawer.

NOVEL PROPULSION METHOD

This is a push-
mobile for
children which
operates on
the roller skat-
ing principle.
Forward mo-
tion is ob-
tained by child
throwing his
or her weight
from side to
side.

—

This scheme keeps the windshield clear
of raindrops at all times. After the
rain starts a cake of soap is rubbed up
and down on the windshield. When
the rain drops strike the soap film they
do not cling to the glass in beads, but
form a clear sheet of water. This may
be done to all windows in the car, and
will provide a clear view to the right
and left, thereby making driving in
rainy weather safer., The clear gly-
cerine soaps sometimes work better for
this purpose. The clear vision through
the rear windows will make bad
weather driving much pleasanter for
those in the rear of the car. This
method does away with the wiper which
obstructs the driver’s vision.—D, M.
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FIGHT FAN SUFFERS WIRELESS
JOKE

Editor, SCIENCE AND INVENTION:

In the Los Angeles Examiner for
September 23, there is a report from
Chico, that F. W, Thompson, a realtor,
was displaying a red blotch on his right
jaw which he said made its first appear-
ance during the seventh round of the
Tunney-Dempsey fight. Mr. Thompson
claimed that the spot appeared suddenly
and immediately after Dempsey sent
Tunney to the mat for the count of
nine. The explanation was made that it
was some sort of a telepathic phenom-
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your good work even if you lose the
case., I, and | expect we, hope that
you will be more careful and clever in
the future. Here's wishing you good
luck. I’d never part with $5,000.00 my-
self without making a real fight for 1t,
but I'll never have the $5,000.00 to
worry about.
Davip C. SMITH,
Winston, Mont.

(The purpose of the award of $5,000.00
for a successful perpetual motion ma-
chine is two-fold. First, it is aimed to
protect investors in perpetual motion
machines. Most perpetual motion in-

enon, for it showed up immediately after
the blow was announced. What do

you think?
C. W. Hess, Jr.
Cartago, Calif.

(Not having the report of any in-
vestigators who may have seen Mr.
Thompson and observed his conduct
during the entire fight, it would be im-
possible for us to comment on the situa-
tion. Nevertheless, we doubt very much
that any telepathic phenomenon was
instrumental in causing the red blotch.
—EDITOR.)

TOCO MANY PICTURES?
Editor, SCIENCE AND INVENTION:

I am enclosing my own and another subscription.
I have subscribed to SciEnce aND INVENTION for
three years, but I will not subscribe to it any
longer because it has become a pictorial. Pictures
are all right in their place, but they should not
be used too much. Your SCIENCE AND INVENTION,
I notice, has gradually substituted sketches for
reading matter and it has become so that one can
digest the magazine in a few hours. A twenty-five
cent magazine should furnish enough reading matter
to keep one busy for a week or niore in spare time.
Most of your articles leave the reader ‘‘at sea” for
lack of complete explanation of the sketches. Take
notice of Popular Science. Each photograph is ac-
companied by a good sensible explanation that is
easy to understand. And the subject matter is of
things that are on the market, or things that have
come into fairly common use. They are not of
things which may come into use in future years or
generations. There are enough things in commen
use which are not understood by even the most
highly educated scientist, and of which an explana-
tion is welcome. SCIENCE AND INVENTION does not
explain these little mysteries and so enlighten the
person who observes, but does not always umnder-
stand. I wish you would make this correction in
your otherwise good magazine, and I am sure all
of your readers would appreciate it.

CHARLES C. Z1MMERMAYN,
Baltimore, Md.

(It was not so long ago that SCIENCE AND
INVENTION Magazine was exclusively a pic-
torial magazine. The editor at that time thought
that more knowledge could be gained by a picture
than by the written description. Consequently
extreme care was taken in making the drawings
accurate and detailed. There is an old Chinese
proverb which says that a picture is worth ten
thousand words. Whether or not this is true
depends on the viewpoint of the individual reader
and also on his ability to use his imagination in
both the formation of the words and in the analy-
sis of the picture.

At the present time, SCIENCE AND INVEN.
TION Magazine is running a “fifty-fifty” publica-
tion: that 1s, approximately half pictures and half
text. We do not see how we could better please
the general public by maintaining any other form
of editorial policy. There are enough photographs
and pictures to interest those who like to imagine
their ten thousand words. Then there is enough
reading matter to interest those desiring written
description. At least, that is the viewpoint of the
editor and it is up to the readers to either affirm
or disagree with this opinion. The editor like-
wise holds that there is no publication on the
American market today which covers as com-
pletely the sciert’i: aspect as does SCIENCE
AND INVENTION. Not only does it delve into
the physi_cal side of science, but also into the
meta-physical. Theories are propounded; facts
are given; new devices are illustrated, and new
advancements are covered completely. This pub-
lication is not given to “blowing its own horn,”
but we will say this much: that of all of the
popular scientific publications, the most accu-
rately detailed descriptions on any subject,
whether it be Lindbergh’s navigation instruments
or television, have appeared within the pages of
SCIENCE AND INVENTION Magazine.

Do any of our readers deny this statement?—
EDITOR.)

HAMILTON AND PERPETUAL MOTION
Editor, SCIEXCE axp INVENTION:

. In regard to the “Perpetual Motion Toax” pub-
lished in your October issue, I certainly lend you
my sympathics. It is indeed unfortunate, to say
the least, that people are continuously making
extremely good use of the technicality and exacte
ness of the law toward their own ends, to the
discomforture of others. Since you offered the
$5,000.00 in view of proving to those, who evi-
dently cannot think for themselves, that true per-
petual motion is absolutely impossible, you were
confident that there would never be anyone to win
the $5,000.00 by huildinug a successful maechine, I
would have been just as confident that I could not
have lost, if it had be=1 me. The joke really

solicits comments of general scientific interest,
opinions on science subjects.
on this page.

SCIENCE AND INVENTION desires to hear from its readers. It

seems to be on you, since being sincere, you ex-
pected others to be the same. You did not take
into consideration that some of those who might
come to claim the offer, composed not only of
those who were fooling themselves, but also of
those who set out with a deliberate intention of
deceiving others and knowing full well themselves
that the deception existed. The written contract,
enforcible by law, does not take into any consid-
eration the Moral Contract, which though not
expressed in words, nevertheless is fully under-

NG stores

IN OUR
DECEMBER ISSUE

ROBUR THE CON-
QUEROR, by Jules Verne.
(A Serial in 2 Parts) Part
I. Fulflling the promise
to our readers regarding publication of
Jules Verne’s stories, we shall present, in
the next issue, “Robur the Conqueror,” a
story not as well known as many of the
other works of this author. Written long
before the invention of the airplane, Verne’s
picture is that of an excellent aerial ma-
chine, a machine that has not even today
been fully approached. Excellent science,
mixed with fine adventure or travel, makes
this story an outstanding one that we know
you will like,

THE COUNTRY OF THE BLIND, by
H. G. Wells. Here is one of the most un-
usual stories that you could wish for. As is
usual, also, with Mr. H. G. Wells, he again
springs a surprise. He takes a more or less
innocent subject and manages to make
something quite extraordinary out of it
You will like this story.

HICK’S INVENTIONS WITH A KICK
(The Hicks Electro-Hydraulic Bank Pro-
tector), by Henry Hugh Simmons. Being
a true inventive genius, Hicks is undaunted,
and he bobs up again with a more mar-
vellous invention than ever. This time it is
a contrivance for the absolute protection
of banks against any and all robbers.

CRYSTALS OF GROWTH, by Charles
H. Rector. Since it is generally agreed
growth is a matter of thyroid glands, why
might it not be possible, sometime, to sys-
tematically stimulate these glands and
create a race of giants? The author spins
a fascinating tale around this possibility.
And other scientifiction stories of excellent
merit,

stood by bhoth parties. The moral contract
entered into by Mr. Hamilton was expressively
that he ““actually deliver more output than input,”
which of course he failed to do. XNow there
is nothing very Daflling about the arrangement
of the machine. I cannot see how you or any-
one ¢lse could be fooled for a moment. I am
supposing that you were not fooled, but cleverly
tricked in_the matter of legal phrasing of the
contract. Now for a man of your position it does
seem rather humorous, that you could be so
tricked legally.

Mr. Hamilton has shown no cleverness in ar-
ranging the machine, but a whole lot in arranging
the “contract.” I admire cleverness a whole lot,
but T don’t believe it should be used as Mr. Hamil-
ton has done; that of obtaining prize money by
deceptive pretenses. Nevertheless, we live and
learn, even the best of us, This is certainly a
good example to the readers, that one must always
take steps to protect one’s self legally in such mat-
ters, regardless of your confidence in any one. I
don’t see how he can claim the prize under any
conditions. I hope you will not lose confidence in

and will 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
words 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

ventors try to finance an idea, claiming
that when they have enough money,
they will protect the idea by means of a
patent Ordinarily the investor is ex-
pected to believe that it will cost thou-
sands of dollars to protect a perpetual
motion device by means of patents in
these United States and some foreign
countries. On the strength of this, they
place their money, receiving shares of
stock in return. With these beautifully
engraved pieces of paper, they can sub-
sequently paper their walls.

If any perpetual motion inventor will
demonstrate to us a working model of
a perpetual motion machine, we will pay him
$5,000.00. With this money he can protect the
idea and still have some cash left over for further
improvements. Inasmuch as we are asking no
rights to the invention, other than that of prior
publication, the inventor has nothing to lose.

We frankly do not believe that perpetual mo-
tion will ever be invented. The invention of such
a device would require the overthrow of the law
of conservation of energy, but who cares about
such a law. The people of the United States are
breaking the law of prohibition daily. This, of
course, is easier to overthrow than the one classi-
fied as the law of conservation. (We must have
our little pun.) We do not believe that this con-
tract which we made with Mr. Hamilton has been
lived up to. Had he lived up to the agreement
which we arranged, instead of, as we believe,
trying to fool us, we would have gladly paid the
prize award.

Here's hoping that you will soon have the
$5,000.00 to worry about.—EDITOR.)

SPIRITUALISM
Editor, ScIENCE AND INvVENTION:

Reading of some inquiries in the Forum ahout
Spiritualism and fake work, and the investigations
ot the editors of SCIENCE aAND INVETION prompts
me to write,

Being a medium for twenty years, T think T have
proved true and false theories, and state here that
anyone who says a spirit can lift objects and drop
them, such as flowers dropped on the table, and the
people present can carry them away, are mistaken,
They are wrong. Spirits do bring flowers, but
they are spiritual and disappear, and cannot he
touched. Neither can they speak independently
through trumpets. Of course, we must grant there
are times when they give warnings of death, but
they are exceptions. These others are false or
fakes.

If a person places his hands on the table, the
spirits can move the table while the hands are on
the ]table; can lift your load or burden if you lift
it also.

My grandmother has been ““dead” forty-five years.
She told me the other day, in spirit, that if it was
possible to move material objects, she would make
diamonds and drops of pure gold drip from my
finger-tips, and I looked at my hand and I could
see diamonds and gold drop from my fingers, they
surely looked real and beautiful, but I could not

touch them, and they immediately disappearcd.
’Tis the way with spirits; can’t be otherwise. Ilere
is another that science can’'t understand. I can

tell a person what their distant home looks like,
describing objects like furniture, often telling what
you will do in the future. Sometimes I have had
the honor to see the purity of another’s soul, per-
son’s soul, and I don’t think another person living
can do this. I can see the dark spots caused by
sin. I have told many people the happenings in
their past life of which only they knew. Sometimes
theéy knew that others knew, but that it was im-
possible that I could know. Here is another that
science doesn’t know; namely, that there are wave
currents. I know no other name for them, that
carries, what we call inventions, through the
air; so that when a person is quiet, he draws on
this current and a new idea appears in his mind,
usually when least expected. This explains R. L.
Dionne’s experiences, and I hope he reads this.

Now I hope this is printed so scientists and
professors can criticize the same. I am willing 1o
demonstrate this power.,

Mgs. Mary TARSIKES,
So. Omaha, Nebraska.

(And we in turn would like to see these dem-
onstrations, if it is possible for you to show the
gold or diamonds at the finger-tips, and describe
distant scenes.—EDJTOR,)

NOT FOOLED
Editor, SCIENCE AND INVENTION:

When T read in the September 1927 Science
AND INvENTION the article, “Gravity Nullified,” I
had my doubts. The statement that quartz crystals
under high frequency electrical excitation lost
weight, seemed feasible; but the accompanying
illustrations and a detailed reading of the article

(Continued on page 751)



Science and Invention for December, 1927

A paper cut-
ter made as
shown in the
accom-
panying illus-
tration will
/ be found very
—3 useful to
““drafts-

men and stu-
dents for cut-
-— BLADE ting paper
or tracing

sloth, There is no danger of marring the straight
+Jge of the T square or ruler. Details are clearly

shown in the drawing.——Donald H. Ross.
INEXPENSIVE CUT

Originals
of greeting CORK LINOLEUM
cards,hleés-
ter - hea
andthelike t:\\
may be ~ BLOCK
made by oF
covering a : =
block s — w000
wood - wich DESIGN ON
cork lino- BOND PAPER
1eum. TRACED ON THE
Draw de- LUINOLEUM.

EXAMPLE OF —w

liy with FINISHED CARD

black pen-

cil on paper. Tack design face downward and

trace on linoleum. Cut away linoleum leaving

design and lettering raised. An ordinary ink pad

can be used with this inexpensive cut.—E., L.
Dunbar.

FOUNTAIN PEN KINK

The ordinary
fountain pen
holds twice as
much ink as you

HOLD PEN UP tt.hinkfitll&:}oes. tﬁf-
THUS AFTER  pen, leave it in

the " ink a few
seconds, hold it
upright and
slowly pull the
lever out again.
This will expel
all of the air
and the pen can
then be placed
in the ink for a
second filling. —
Jack Wetzel.

FIRST FILLING

PULL OUT
LEVER

-
74
NEVERNS SR )G

¢
i

SARMANY

2

NOVEL DOOR KNOB

A very unusual door knob is shown above.
The key hole is placed where the knob is usu-
ally inserted. A lever with a wooden handle
is provided in place of the knob giving
increased leverage and addm% greatly to the
appearance of the door.—Die Umschau

Edited by S. Gernsback

SUBSTITUTE SWITCH
An ordi-
nary ke
socket will
make a
good sub-
stitute for
a pendant
switch.
Connect
the same
as any
switch as
shown in
the illus-
tration and FUSE PLUG
screw a
fuse plug ¥
into the | -
socket.
This takes the place of a pendant switch.—Thos.

F. Johnson.

PENDANT
SWITCH

BOAT STABILIZER

A novel method of
stabilizing small boats
is shown in the illus-
tration appearing here.
A new princi-
ple of stabiliz-
ing small sail-
ing vessels has

recently ap-
peared in Eu-
rope. The X
principle is very simple and consists in increasing
the area of support by attaching to the hull a
number of small supports. The boat shown in
this illustration, shows this principle where the
inventor has gained increased stabilization by
using two extensions.

PAPER STEAM BOAT

A novel

PAPER_FOLDED steam boat

B TO BOAT SHAPE ) made en-
AR ]l - tir 7 O
= be assem-

bled in a

few mo-
ments time
as shown
in the il-
lustra-
tion. A
piece of pa-
per is fold-
ed to any
convenient
boat shape
and four
pieces of
wire are
bent as
shown.
These sup-
port a pa-
per bag
filled with
laced underneath the bag heats

A candle ath t
the water and produces steam which is led through
an ordinary drinking straw which has its outlet

water.

under water.—F. C. Jones,

BURGLAR PROOF LOCK

With the
aid of an
ordi-
nary nail
and a piece
of cord

can be
rendered
burg-
lar proof.
The cord
is tied
around the
door-knob
tightly, —
E. F. Zi-
emba.

T0 DOOR -
KNOB

SOLDERING IRON REST

A handy
soldering
iron holder
can be eas-
ily made
with the
aid of two
large nails
andablock
of wood.
The two
spikes or
nails are
driven into
the wood
at an angle
as shown
in the illustration. Thus, an emergency rest for
the soldering iron can be made in a few minutes
time, at little or no expense.—John J. Skopal, Jr.,
Rep. No. 21312.

SOLDERING
IRON

WO00D

WIRE TOOL
A useiful
tool toT @ ~<-PIECE OF STRAP IRON
ing wires
can be

made from
anordinary
piece of
iron about
a foot in
length
and an inch
wide, as
shown in
the illus-
tration. —

HOLES IN 1RON FOR
WIRES TO PASS THROUGH

A cheap and efficient water heater can be
made as shown in the above illustration. It
consists of two coils of copper tubing which

are placed upon an ordinary gas stove. One
end of the tubing is connected to the faucet
and the other end is the hot water supply

outlet.—La Nature,
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Our Part in Ruth Elder’s Flight

Science and Invention Is Actively Engaged in Safeguarding Transoceanic Flights

T T

ALL'S WELL——
FOG & STORM— |
— LOST BEARINGS| /

;| PLANE CALL |

(METAL RING)

ﬁm St LEem
: w = :—
w

RUBBER

R

SHORT WAVE
TRANSMITTER

Above are illustrated the suggestions which were made to Miss Elder’s George Haldeman. At the time of going to press, the aviators had
backers for assuring safety of the trans-oceanic flight piloted by Capt. just been picked up by the S.S. Barendrecht, 500 miles from land.

H AS the jinx on trans-oceanic flights motor, oil supply and ignition to such a he classed as stunts. Not only do these
finally been broken? Will we be able point that failure is practically impossible?  flights stimulate aviation, but they also es-
to fly across the ocean, regardless of the The ecditors of this publication think tablish cordial international relationships.
weather as soon as we have perfected the  that trans-ocecanic flights need no longer (Continued on page 769)



A photograph of the receiver showing the

y front panel lay-out is given above. Note the
symmetrical placement of the tuning controls.

HE amateur constructor or layman

likes to kecp abreast with the latest

developments in radio, and at the pres-

ent time A. C. tubes are coming to
the fore. In the following article is de-
scribed a simple one tube set using these
new A. C. tubes, which set the novice can
build with little difficulty at a small initial
cost. The set itself is simple, having only
one main tuning control, and the circuit is
of the well known three-circuit regenerative
type. When traveling the set may be easily
slipped into the suitcase or trunk, and
plugged into the light socket upon arrival
at the hotel. Much of the efhciency and
selectivity of this receiver is due to the care-
ful construction and correct balance of the
primary, secondary and tickler windings of
the small three-circuit tuner, which may be
seen in the photos. It is advisable to use
all parts as recommended; otherwise the set
will be too bulky. The completed receiver
will fit into a small cabinet, measuring eight
inches deep, seven inches wide, and six and
one-half inches high. The two B batteries
for the plate supply are sclf-contained within
the cabinet itself.

CONSTRUCTING THE RECEIVER

BASEBOARD measuring slightly less

than the cabinet dimensions should be
obtained and the parts mounted thereon, as
shown in the accompanying photographs.
The heater filament transformer, grid leak
and condenser, and tube socket, are mounted
upon the baseboard, and wired in accordance
with the diagram given here. Looking at
the set from the front, the filament trans-
former is mounted on the baseboard in the
left hand corner at the rear. The two B
batteries are placed next to this. After the
parts have been mounted as shown, ther
should be connected with flexible hook-up
wire. The tuning
condenser rheostat,

Science and Invention for December, 1927

—— A One Tube

farad fixed condenser being placed in
series with one of the A. C. leads. How-
ever, it might be well to try an outside
acrial, and in this case the connection
should be broken at the point marked x
in the diagram and the aerial connected.
The particular type of A. C. tube which
was used in this receiver, had the filament
terminals situated at the top, and was found
to be free from any objectionable hum. If
this tube is used, a standard U, X. socket
may be employed, and the connection to the
positive filament on the socket should be
omitted. When using a tube of the 227 type,
of course a five prong socket should be
used. The connections for this are shown
in the accompanying diagram. Due to the

The dimensions of the receiver cabinet are

given in the above drawing. A small door

has been fitted in the back of the cabinet
to allow for the insertion of B batteries.

fact that the A. C. tubes and transformers
themselves are not standard in size, the base-
board dimensions and lay-out may have to
be varied slightly, but this should not affect
the working of the receiver. In any case,
the transformer should be placed as far
away from the coil as possible, as an objec-
tionable hum may be introduced into the
circuit if this is not done.

After wiring the set, all connections should
be carefully rechecked, and the two A. C.
leads should then be plugged into the light
socket. If nothing is heard at first, there is
no cause for worry, as a number of the

Simple Set for Traveler

Above is a side view of the receiver with tube
removed showing the placement of the trans-
former, socket, coil and variable condenser.

A. C. tubes require about thirty scconds he-
fore they have become sufficiently heated to
operate satisfactorily. The power rheostat
may become warm, but this does not affect
the operation. If a hum is produced, the
center tap of the transformer should be
grounded if the transformer has one. It
may also be well to try another detector tube.
The plug going to the light socket should
be reversed, and used in the position which
gives the best results. When all conditions
are correct, there will be a complete absence
of hum. A good ground connection is very
important for the proper operation of any
receiver, and the receiver described herc is
1o exception.

CABINET SPECIFICATIONS

THE cabinet housing the receiver is small,
and measures only eight inches deep,
seven inches wide, and six and one half
inches high. A small door has been fitted
in the back of the cabinet, which allows for
the insertion of the B batteries, and should
be about four and one half inches high, but
three and one half inches wide. The door is
hinged at its bottom portion, and is held in
place bv a small hook at the top.

OPERATION OF THE RECEIVER

THE receiver itself is simple and flexible
in operation, most of the tuning being
with the variable condenser. Regen-
eration is controlled
by the small knob

done

jack and small coil, 4

0-4 AC.VOLTMETER OPTIONAL
/

Y,  on the left hand side

X

may then be mounted
on the front panel,
and the panel fast-
ened to the base-
board. The coil is
laid on its side and

5

.002 MF.

\ of the panel, which

T
L
Sz |

~

regulates the tickler
of the three circuit
coil. The set will be
found to deliver ex-
cellent volume for a

mounted beneath the T FILAMENT one tube receiver,
condenser. The wir- TRANSFORMER and tuning is sharp
ing of the receiver even in congested
may now be com- POWER districts. Poor,.in—
pleted. As may be Pl 3 RHEQSTAT consistent reception
seen in the photo, cannot only be at-

only one binding
post is placed on the
baseboard in back
of the B batteries.
This post is for the
ground connection.
A small hole should

tributed to faulty at-

mospheric conditions.
It may be due to
poor B hatteries, or
to diminishing elec-
tron emission of the
tube itself. The small

be drilted in the back -
of the cabinet to AY

fixedcondenser which
1s placed across the

allow for the inser-
tion of the two A. C.
leads. No aerial is
used, a .0002 micro-

The picture diagram of the receiver showing all of the connections clearly is given above.
The A. C. voltmeter shown across the terminals of the transformer, is not necessary, and is
entirely optional with the builder. The current delivered to the filament of the tube is regulated

by means of a power rheostat placed in the A. C. li

line. is

phone terminals is
not always neces-
sary, but sometimes
needed to bring
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A. C. Receiver ——

Built at Small Cost

STANDARD UX FIVE PRONG

oMIT

(o )+

TO TRANSFORMER -

With a four prong vacuum tube af the type
used here a standard socket is employed, no
connection being made to the positive filament.
Connections for five prong socket are shown

the receiver into an oscillating condition.
The filaments of the tubes should not be
operated at a higher voltage than is specified
by the manufacurers. It is well to test this
out with a voltmeter when the set is first
put into operation, and the rheostat when
once set can be left in that position.

The set may be operated with an outside
aerial if desired. If this is the case, the
A, C. line with the condenser in series which
is ordinarily used as the antenna should be
disconnected at the point marked X on the
wiring diagram. The outside aerial should
then be connected directly to the primary of
the small coupler. For all around purposes,
a grid leak of two megohms will prove satis-

above, factory but, volume can sometimes be in-
0-4 AC. VOLTMETER, OPTIONAL
V4 I
N ]
002 MF O

©

10V AC.

b

+

3

e TN

S L]

POWER
RHEOSTAT

FILAMENT
TRANSFORMER

.002 MF ; ;
+

3

=

[l

0

p
1
=<
7] .0005 MFE
=

The schematic diagram of the A. C. receiver is shown in the above illustration.

Note that no

outside aerial is used.

A Dishpan and Phonograph

RINGS SOLDERED

CO_l}LF\R.

NEEDLE~,
DISCY %
TURNTABLE |\ 2

/

RUBBER - LIKE
SUBSTANCE

. ~COPPER
- HOLDER

MOVING & &
BLOCK - TORADIO
SET.

USIC may be brought out from an

ordinary metal dishpan with a “spooky”
effect. Omne of the output wires nf the radio
set is fastened directly to the pan, and the
other is grasped in the hand. With the other
hand rub the tips of the fingers lightly and
slowly over the hottom of the pan, and as
long as the hand is kept in motion, the radio
program will be brought out with good

By W. 0. SPOON

At the right we have an
illustration showing how
a radio program may be

A three-quarter view of the completed receiver
is shown above. Note the placement of the
phone jack and B batteries.

creased by trying a different value often as
high as 5 megohms. This can best be de-
termined by the builder and depends entirely
upon the type and characteristics of the
tube used. Regeneration is controlled en-
tirely by the tickler of the tuning coil.

LIST OF PARTS

1 Bakelite, celoron or hard rubber panecl
C)Vz” x 7",

Wooden baseboard 634" x 734”.

Cushion socket.

Grid leak and condenser.

.002 mf. fixed condensers.

.0005 mf. small variable condenser.

Small 3 circuit tuner.

Power rheostat.

A. C. filament transformer for type of
tube uscd.

1 Midget phone jack.

1 Binding post

1 Separable plug.

1 0-4 A. C. voltmeter (Optionat).
Necessary hook-up wire, plugs, screws, etc.
Names of manufacturers of parts used in
the construction of this receiver may be ob-
tained free wpon request.

b bttt N ot et

Loud Speaker

produced through the

medium of an ordinary
metal dishpan. The fin-
gers must be dry when
this stunt is carried out.

I
At the left we have the
details of the disk loud
speaker which is used on
any phonograph. A metal
disk is used fitted with a
small collar so that it
may be fastened to the

turntable post.

volume. With a little practice music can
be brought out with good volume and heard
over the entire room. Sometimes by increas-
ing the pressure of the fingers, greater signal
strength may be obtained. A shock may be
experienced if the fingers are moist.

Using the same principle, music may be
reproduced in the samc way by using an
ordinary phonograph. A small copper or
brass disk about three inches in diameter
should be fitted with a collar and two rings
of bus bar wire as shown. Secure a piece
of rubber-like substance and cut it to size
to fit within the groove formed by the two
metal rings. A copper holder should be
made to fit over the top of this rubber. To
put this loud speaker into operation, the
needle is placed in the reproducer as usual,
with the reproducer turned in the position
to play the phonograph records. The disk

METAL DISHPAN

is clamped on the turntable post, and the
needle placed in the track on the disk, so
that the rubber-like substance will drag in
this track as the turntable revolves. Fasten
one output wire from the radio set to the
crank, and the other to the tone arm, which
is connected to the needle. The rubber-like
substance may take the form of a soft soap
eraser, or the rubber covering which is used
on the ink rolls of a printing press. It
should be cut to the size as indicated, which
is one-half inch long, three eighths inches
wide, and one-quarter inch high. The above
mentioned novel radio loud speakers work
on the principle of electrostatic speakers,
which are constructed according to the con-
denser principle. Loose plates ‘of metal and
insulating material, when subjected to a fre-
quency of a few thousand cycles per second,
will produce an audible note.
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New Nine Tube Loop Set

Four Stages of Intermediate Frequency Outstanding Feature

Note the neat appearance obtained by sub-panel wiring. The use of pin jacks, cable plug con-

nector, and drum type control indicate up-to-date design.

All sockets are of the spring

suspension type.

HIS “Nine in Line” receiver embodies
numerous refinements which have
been developed during the many years
in which the famous superheterodyne
circuit has been in use. This set employs
the “super” hook-up in its conventional form,
but the design of the individual parts, and
the nature of the mechanical layout attract
attention because of unusual features,

The receiver shown in these photographs
is not a factory built set but was assembled
from parts which are available in convenient
prepared form. Anybody can make this set
at home with ordinary tools, and with the
aid of the complete plans and instructions
that come with the parts, will be able to
turn out a receiver as neat as that shown
on this page. This set will be as powerful,
sclective and reproduce broadcast programs
as well as any factory made set.

An unusual feature of this receiver is the
use of four stages of intermediate frequency
amplification. Two of these are sharply
tuned to provide the necessary selectivity.
The untuned stages provide extra amplifica-
tion without making the amplifier so selec-
tive as to cause cutting off of the side hands.
Another feature which increases sensitivity,
is the use of a regenerative detector (lst
detector). This regeneration gives as much
amplification as one stage of radio frequency
amplification.

There is nothing unusual in the frequency
changing scheme. The signal energy picked
up by the loop is applied to the grid of the
first detector, through the oscillator coupling
coil. This coil is inductively coupled to the
tuned circuit of the oscillator. The regenera-
tion in the detector circuit is secured by
means of a center tapped loop and midget
variable condenser, The voltage applied to
the detector grid is the result of the mixture

of the loop energy with the voltage picked
up by the oscillator coupling coil. The de-
tector output is the beat frequency modu-
lated by the tube’s detector action. The
beat frequency is the difference between the
two combined frequencies and must match
the frequency to which the intermedidte
stages are tuned. Consequently, when the
detector input circuit is tuned by condenser
C, to the wavelength of a broadcasting sta-
tion and the oscillator adjusted so that the

beat frequency corresponds to the frequency
to which the intermediate frequency ampli-
fier is tuned, the second detector receives a
modulated carrier frequency. This is de-
tected and amplified in the usual way. The
“C” battery detector scheme is used at the
second detector to prevent detector over-
loading,

The ahove tuning scheme sounds compli-
cated but there are only two tuning controls.
The dial readings will be nearly the same,
just like other two dial receivers. The re-
generation control condenser Cs need only
be used when tuning in distant stations. This
receiver uses eight OlA type tubes and one
12 type or 71 type in the last stage. The
new 12A type tubes may be used even more
successfully. The entire receiver in spite of
its nine tubes requires less connection wire
than many three tube receivers. The grid
and plate leads are all short and direct and
there is little chance for the constructor to
make serious errors.

This receiver has, of course, that unique
advantage of all loop receivers with direc-
tional loops, the antenna energy having a
higher ratio of signal to static strength than
non-directional aerial. The directional loop
is an efficient collector only in the direction
of its plane, consequently, static discharges
on either side of its range do not energize
the loop.

In spite of the number of tubes, the set does
not wear “B” batteries out too fast because

The two knobs directly
under the drum dials tune
the set. The left hand
knob is the regeneration
control. The lower center
knob adjusts the inter-
mediate frequency ampli-

fication. The right hand
knob is the volume
control.

the intermediate frequency tubes are nega-
tively biased. The set is easily controlled,
due to the use of drum tuning equipment.

Names of manufacturers of parts for this
receiver may bhe obtained by writing to Scr-
ENCE AND INVENTION. We urge you to be
very careful in selecting accessories used in
conjunction with this receiver especially the
loud speaker. A poor loud speaker will not
deliver sounds with frequencies below 200
cycles.
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In the above C; is main tuning condenser. C., oscxllator condenser, VT, to VT intermediate frequency amplifier tubes, VT;: second

C, regeneration control, VT,, first dctector,

quency transformers.

VT,
oscillator coupler, RFF, R, F. choke unit, T, to T; intermediate fre-

oscillator, OC, detector, T4, T+, audio

frequency transformers, OT output transformer,

L,, DL., dial lights, Ri volume control.
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RADIO ORACLE

In this department we publish questions and answers which we feel are of interest to the novice and amateur.

to this department cannot be answered free. A charge of 50c. is made for all questions where a personal answer is desired.

VERTICAL AERIALS

(591) G. F. Sargent, Seattle, Wash., asks:

Q. 1. Will you please illustrate on your pages
some of the simplest types of compaet vertical an-
tennas which can be constructed by the amateur
and also give some information regarding their
construction?

LEAD-

[e—IN

‘ INSULATORS

FiG. 2 FiG. 3

The constructional details of two of the
simplest types of vertical aerials are shown
in the above illustration,

A. 1. You will find illustrated on this page two
tvpes of the above mentioned aerials. Fig. 1
shows one of the simplest forms which is made with
the aid of an old bicycle wheel or barrel hoop. The
wires are attached to two insulators and lead back
and forth with the wooden circle in the center, or
nearer the hottom portion, The lead in is taken
from one end of the antenna wire as shown. Fig, 2
shows another of these aerials and the form for
the construction of this is shown in Fig. 3. In this
case two wooden hoops are used with insulators
spaced around their circumference to which the
wire is attached. These are but two of the sim-
plest types of compact vertical aerials which can
lie constructed by the amateur, and will give good
results with any multi-tube receiver.

DIAPHRAGM VIBRATION

(592) R. A. Rounsavell, Humboldt, Kansas,
asks:
Q. 1. Can you tell me how it is possible for

a telephone receiver diaphragm to reproduce so
many different vibrations simultaneously?

A. 1. In the first place, the diaphragm of a
telephone receiver or radio loud speaker is a very
imperfect device and in any case, only a partial
vibration is produced when more than one f{re-
quency is impressed upon the diaphragm. For ex-
ample, if two sound waves are picked up by
a microphone and the resulting currents of say
500 to 1,000 cycles frequency per second are im-
pressed upon the windings of a loud speaker, then
manifestly it is impcssible for the diaphragm to
produce both of these frequencies at the same time.
What the diaphragm does do is to make an at-
tempt at the job of performing this dual function,
and the result as heard by the ear is really a com-
bination of the two notes; that is, the diaphragm
vibrates at a mixed frequency, combining both the
300 and the 1,000 cycle note. You could add as
many more frequencies as you cared to the prob-
lem in question and the diaphragm will give a
resultant frequency or note which will contain a
compromise bhetween all of the frequencies im-
pressed upon it. If you have ever studied the
compound mnature of musical notes, and chords,
you will readily understand what happens in the
case of a radio telephone receiver or loud speaker
when more than one frequency is impressed upon
it. Assume for instance, that a band is heard on a
loud speaker. At a given moment you hear a cer-
tain pleasing chord made up of many different
notes known as harmonics by the physicist. Every
resultant note in music is made up of many partial
notes or harmonics and the fundamental note. This
is the one we finally hear. This is the case with the
diaphragm as aforementioned; it will strike a happy
medium between all of the frequencies impressed
upon it and gives you the resultant note.

The diaphragm produces a wave form that con-
forms to the general contour of the high frequency
amplitudes rcceived. This is termed the modula-
tion of the carrier wave, and it should be noted
that it is achieved by a mechanical and not by an
electrical process. The receiver or speaker unit is
one of the most delicate instruments of the whole
radio set and it should not be handled freely or
abused, A study of its constructiom brings one to
realize that it should always be most carefully
handled and protected against jars and shocks of
all kinds, no matter how slight. Shocks are the
greatest enemics of permanent magnets and nothing
will cause them to lose their magnetic properties
faster.

* audio frequency transformers,

ELIMINATING DISTORTION
(593) W. B. Burbank,

writes:

. 1. I am troubled in my radio receiver with
distortion and would appreciate it if you could give
me some hints as to its cause and remedy.

A. 1. Distortion is generally due to some trouble
in the audio frequency circuits and may be caused
by a defective tube, a defective battery, a defective
loud speaker, a hroken down by-pass condenser
which is connected across the loud speaker ter-
minals, or it may be caused by overloading the
vacuum tubes themselves. A vacuum tube of the
soft or gassy type may cause distortion if used in
the audio frequency stages. A worn out, or other-
wise defective “C’" battery may be so trouhlesome
as to cause the audio frequency amplifier to pro-
duce squealing noises, ¥

Schneider, Calif.,

A “B’ hattery which is
very much reduced in voltage may also cause sound
distortion and if the voltage is very low there may
be a more or less continual high pitched squealing.
Distortion may sometimes be due to poor quality
such transformers
will give very poor reproduction on the high and
low musical tones. When the vacuum tubes used
for audio frequency amplification are overloaded,
there will be a blasting of loud tones.
remedy for this is to reduce the amnount of volume
which the receiving set is delivering to the audio
amplifier. A volume control consisting of a high
resistance should bhe placed across the secondary
of the last audio frequency transformer. It is
quite possible with the multi-tube sets used today,
when installed near high powered Dbroadcasting
stations, to impress on the grid of the last tube
sufficient voltage to swing the grid voltage beyond
the limits of the straight line portion of the char-
acteristic curve. Increasing the *(" battery nega-
tive potential, or the plate voltage on the am-
plifier tubes will tend to reduce this blasting but
this is not recommended as good practice because
of the possibility of increasing the grid potential
to such a point as to cause distortion when the tube
is operating with normal volume. Some amplifiers
use a fixed condenser connected across the loud
speaker terminals. This condenser is known as a
by-pass condenser and in this part of the circuit
may be subjected to considerable peak voltages.
Should this condenser fail a distorted signal will
result.

TROPICAL RECEPTION
(594) E. F. Hilder, Phila., Pa., writes:

Q. 1. T intend to construct a receiver for use
in the West Indies, but I am undecided as to
which type would prove most suitable under the
prevailing conditions.

A. 1. The conditions with which you will have
to contend would discount any of the multi-tube
receivers designed for the reception of the medium
or long-wave broadcasting stations and we think
it would be advisahle to concentrate on the recep-
tion of those stations transmitting on very short
waves. A number of American and European sta-
tions regularly transmit their programs on wave-
iengths of 20 to 100 meters and these short-waves
are more easily received over considerable dis-
tances than theé others. In addition to this the
“atmospherics”’ are less troublesome on 30 meters
than on 300 meters, with the result that the ratio
of signal strength to interference is better.
Full constructional details of a short-wave receiver
suitable for use under the conditions you will find
in the West Indies, have appeared in Radio News
Magazine recently.

RADIO BEACON STATION

(595) S. M. Morford, Brooklyn, New York,
writes:
Q. 1. 1 recently received a rather strange code

signal over my experimental radio receiver, which
consisted of a group of four dashes with a silent
period between each group. Can you tell me what
this station was and something of its schedule?

. 1. According to the information which we
have available, it seems that you have received a
signal from the radio beacon station of the Nan-
tucket Shoals Light ship, Massachusetts, situated at
a latitude of 40 degrees, 37 minutes North, and a
longitude of 69 degrees, 37 minutes West. The
call letters are WWAH and the signal consists of
a group of four dashes, transmitted over a [
second period with a silent period of 120 secqnds
intervening between each 60 second period. The
station transmits for the second 15 minutes of each
hour in clear weather. A radio operator stands
watch for the first 15 minutes of each hour from
8 A.M. to 10:15 P.M. in clear weather, and from
10:00 to 10:15 A.M. and from 4:00 to 4:15 P.M.
in thick or foggy weather, at which intervals the
radio beacon is not used. The operator stands watch
on a frequency of 500 kilocycles or 600 meters
at the periods stated. The radio beacons are oper-
ated on a frequency of 300 kilocycles or 1000 meters
continuously during thick or foggy weather. The
time is given as local standard time.

The obvious”
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Letters addressed

D.C. FILAMENT SUPPLY

(596) T. D. Sanstag, Fairland, Okla.,, asks:

. Q. 1. T live in a district where the house light-
ing supply is direct current and would be glad if
you could give me the necessary information
showing how I may utilize this to operate the
filaments of my radio tubes.
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The hook-up for the D.C. “A” eliminator is
shown in the above drawing.

A. 1. Those having direct current house light-
ing supply will find it quite an easy task to con-
struct and put into operation a D.C. **A” eliminator.
On this page you will find a diagram designed
for the hook-up of such a device. The parts
used are as follows:

1—filament choke coil

1—40 ohm 2 ampere resistor
1—20 ohm 1 ampere resistor
2—50 ohm !4 ampere rheostats.

The choke and resistors h~-!1 bhe connected .n
series across the D.C. supply line going from the
positive to one end of the choke, and from the other
end of the choke to one end of the 40 ohm re-
sistor, from the other end of this resistor to one
end of the 20 ohm resistor, and from the other end
of this unit to the negative side of the D.C. supply
line. The negative lead for the A’ battery supply
is taken directly from the negative terminal of the
D.C. supply line. The positive ‘‘A” battery lead is
taken from the connection point between the 40
and 20 ohm resistors and is connected through the
50 ohm rheostats (the latter connected in parallel),
to the positive binding posts on the receiver. A
0-6 voltmeter should be connected across the fila-
ment terminals of the receiver tubes, and the two
50 ohm rheostats varied until a potential of 5.0
volts is maintained across them. These two rhe-
ostats are connected in parallel to increase their
current carrying capacity, and their effective re-
sistance can be varied between the limits of 0 and
25. ohms, which will allow for plenty of voltage
regulation, under varying load conditions.

EXTENDING THE SPEAKER
(597) O. Rochelle, Riverside, Ill., -asks:

Q. 1. T have a radio set and my friend who
lives 174 miles away would like to use the same
receiver. Would it be possible to run a line from
my radio set along the telephone posts to his home?

A. 1. It would be possible to erect a line be.
tween the two places. Only one line would be nec.
essary, the earth being the second connection at
both ends. Wire used should be of a heavy gauge
rubber covered and should be suspended by means
of insulators wherever held in position. An output
transformer having a ratio of one to one should he
used at your friend’s home and a two stage am-
plifier will be necessary with your radio receiver.
The amplifier is to bring the drop in the signal
strength along the line back to normal. This com-
bination will be entirely possible and good results
will be obtained if a power amplifier or power
pack is employed.

COMPRESSED AIR CONDENSERS

(598) J. Swoope, Albermarle, Tenn., asks:

Q. 1. Can you tell me if there is such a thing
as a compressed air condenser and something of
its construction?

. 1. The dielectric strength of air is very
considerably affected by the pressure to which it is
subjected. The dielectric constant is not much
altered by chagge in pressure, but the corona loss
is considerably reduced at the higher pressures.
The usual form of compressed air condenser con-
sists of circular disks of metal alternately con-
nected to the two terminals of the condenser. The
whole condenser is contained in a steel tank and
a pressure of 200 to 300 Ibs. per square inch is
applied to the air inside
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HERE’'S HOW
“Johnny," reprehended mother, “don’t eat
so much or you will have bad dreams.”
“That's what I want to do—it's our Eng-
{ish lesson for tomorrow.”
—Mprs. L. D. Kerns.

GIVING HER A TREAT

Cruck: “Have you tested this liquor to
see if there's any poison in it?”
T WaLLy: “Yes, I gave my wife a drink
of it."—John H. Spicer.

BOTH STUPID

Pror.: “\What
are the symbols
for carbon diox-
ide?”

Bricut STtU-
DENT: “Isit CO.
Professor 7™

Pror.: “Don't
ask me, I'm ask-
ing you.”

Bricut StU-
pENT: “"Well, 1
don't know
either.” — Jay E.
Zack.

BRAIN-FOOT

Her: “You were drunk again last night
and you slept with your feet on the pillow.”
HiM: “Now I understand why I thought
my head was aching. It was only my corns.”
—Henry A. Courtney.

DIDN'T SATISFY

An old darky
was sent to the
hospital and one
of the nurses put
a thermometer in
his mouth to take
his temperature.
Presently, when
the doctor made
his rounds, he
asked :

“Well Mose,
have vou had any
nourishment ?”

“A lady done gimme a piece of glass to
suck, boss,” said the dark patient, “but I's
still powerful hungry.”—Fritz Allikas.

OUT-THINKING THE FORTUNE-
TELLER

A prophet went to a man who wanted to
know his future; he predicted and asked for
his fees.

“You have played me false,” said the man,
“for you don't know that I am not going to
pay you a cent!"—S. I". Chafekar.

DUM - DE -
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Scientific Humor

First Prize $3.00

THE REASON WHY

“So, that air-
mail pilot is a
high flyer off
the job as well &
as onr”

“Yeah, he
has the but-
tons on his
pants sewed
on with aerial %
wire.”
—Henry A.
Courtney.

SKIRTS

skirts,—once a common noun, has become
a mere abbreviation.—Joseph IV alluce.

E receive daily from one to

two hundred contributions to

this department. Of these only
one or two are available. We desire to
publish only scientific humor and all
contributions should be original if pos-
sible. Do not copy jokes from old
books or other publications as they
have little or no chance here. By
scientific humor we mean only such

jokes as contain sowmething of a scien-
tific nature. Note our prize winners,

Write each joke on a separate sheet
and sign your name and address to it.
Write only on one side of sheet. We
cannot return unaccepted jokes. Please
do not enclose return postage.

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

THE WIDE OPEN SPACE
“That luminous
paint is a great
invention !”
“What do you
use it for?”
*“We paint ba-
by's face with it
SO we can give
him a drink in the |
night without
turning on the
light 1"’ a— Wm.
Lemkin.

SHE A “PEALED”

“She thinks she's a belle "

“I wonder who tolled her "
—Henry A. Couriney.

HALF COSTS
“Why did Sandy have the barber shave
only one side of his face?”
"Well, he is going to have his profile
taken today.”"—Richard Perry.

SHE KNOWS
Pimortocg -
raPHER (while
adjusting his
camera) : "My
dear madam!—
why are you ty-
ing that clothes-
line around your
- skirts? I can't
take your picture

DingG:
Doxc:

that way!”
SusjecT: “You
cant fool me,

voung man!—I know that you see me up-
side down in that camera!”—Wm. Lembkmn.

NEEDS IT ALL THE TIME

Mister: “Now I'll tune the radio set
for you!” - : )
Mrisstus: “What ?—A brand new radio,

and it needs TUNING already?”
—IWm. Lemkin.

EFFICIENCY ENGINEERING
“At my home,”
said one Japanese
to another, ‘“‘we
never open a fan
entirely when we
wish to fan our-
selves. \We open
just one section
at a time so as to
make the fan last
longer.”

"But we do bet- ;
ter than that,” re- = . !
turned the other Jap. “We open the fan all
the way, but we make it last by waving the
face over it, instead of moving the fan.”

—Adolph F. Lonk.

A MENS CLUB
Sox: *“What was the Stone Age:”
Dap: “That was the period, son, when a
man axed a woman to marry him.”—Clifton
Ask.

A LONG-EARED HORSE _
Pruvsics Proressor (after lecture): “Are
there any questions?”
Stupe: “Yes, sir. How do you calculate
the horsepower of a donkey engine?"—Clif-
ton Ask.
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No. 1,598,813 issued to Ewart I.
Gale. The invention shown above
employs a flat typewriter keyboard
similar to the keyboard of the piano.
The keys on this new keyboard are
all parallel and are separated about
the same distance apart as are pianc
keys. All the parts are of simple
construction and compact arrange-
ment so as to assure the highest
efficiency and speed of operation.

ADVERTISING DEVICE

e

DO LU -

\
No. 1,634,309 issued to Wm, Gentry
Shelton. The device shown above
is an illuminated advertising sign
using neon or Geissler tubes and
provides many new improvements.
The illuminated portion stands out
prominently from the remainder of
the apparatus which comprises a
high frequency generator placed in
a_portable cabinet. The invention
also provides for an intermittent
switch,

SOLENOID MOTOR

No. 1,635,935 issued to Alexander
F. Godefroy, The motor shown
above is of the solenoid type and
has a number of armatures which
interrupt the current thereby pro-
ducing power which can be used.

VEHICLE SPRING

No. 1,546,896 issued to William
Herbert, The spring shown below
consists of a number of successively
shorter leaves. Each leaf, except the
shortest is fitted with transverse
arrangements for engaging and hold-
ing the ends of the leaves together.
The curves of the leaves are in-
itially formed on the same radius.
The object is to improve the con-
struction of leaf springs used
especially in automobiles and to
minimize the jolting.

AIRPLANE WING CON-
STRUCTION

No. 1,628,940 issued to Jacob Wen-
ger. The figure below shows a plan
view of a portion of an airplane
wing which has a relatively fixed
support but is permitted to vibrate
freely. Yieldable carriers are fixed
upon the support bar and extend
towards the trailing edge of the
wing. The leading edge of the wing
is unsupported and is thus free to
vibrate.

MONOGRAM PATTERN

No. 1,600,229 issued to William
A, Heidman. This new pattern for
monograms comprises a number of
composite letter patterns designed
and arranged to conform with the
general shape of a single design.
Each letter design has portions rep-
resenting all of the lines necessary
to form any letter of the alphabet.
The drawing reproduced below
shows one of these designs in the
form of a pierced plate designed to
produce a three lgfter monogram.

All of the composite patterns are

joined together by small connecting

members and are also joined to the
border.

BOW-FACING OAR
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to Edward

2 issued
Bechle. The invention shown above

No. 1,634,282
is an improvement of propelling
mechanisms for rowboats and relates
more especially to that type known
as bow-facing oars in which the
rower faces the direction in which
the boat is being propelled for more
conveniently directing its course.
The oars thus installed may be
manipulated as easily and readily
as the conventional straight oars
ordinarily used. The invention also
provides for stowing the oars along
the inner side of the boat.

COLOR
CINEMATOGRAPHY

No. 1,601,616 issued to Claude H.
Friese-Greene. The above disk is
a device used in color cinema-
tography and has a pair of aper-
tures through which a negative is
exposed, one of the apertures bein
entirely filled with a red filter an
the other with a white filter The
disk is rotated preferably at half the
speed of an ordinary shutter.

METHOD OF MAKING
MOTION-PICTURE
FILMS

gooooog
00Qgo0ogB

No. 1,576,854 issued to John F.
Seitz, This method of making
motion-picture film provides a means
whereby a small image can be
superimposed upon the regular neg-
ative., The process consists in cut-
tlng away a portion of the sheet
corresponding to a portion of the
image to make a first mat, then
making a first exposure of a scene
while the first mat is in an un-
changed position.
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TREATMENT OF
VARICOSE VEINS

No. 1,629,108 issued to Simon Lake.
The apparatus shown here is used
in treating varicose veins and coms
prises a casing and an elastic band
which embraces the body member
to be treated. Means are provided
for introducing a fluid_under pres-
sure into the casing. The pump is
capable of being concealed upon the
person of the wearer and the pres-
sure may thus be varied at will to
suit the individual requirements.

PACKAGE TIE

No. 1,614,690 issued to James S.
Pulliam. This tie for packages in-
cludes a cord, a combined suspen-
sion and anchoring ring on one end
of the cord and a disk having a pair
of openings therein, through which
the ends of the cord extend. The
cord is knotted at points adjacent
and beyond the disk to restrict the
movements thereof. The cord com-
presses the package and holds the
ring firmly in place.

SUPERHIGHWAY

No. 1,628,935 issued to Daniel L.
Turner and John P. Hallihan. This
invention outlines a superhighway
comprising a central railway zone
and roadways on each side thereof.
Each roadway comprises parallel
hi%h speed and low speed lanes at
substantially the same grade. Trans-
verse streets leave from the high
and low speed lanes,

vices to any of our readers.

NOTICE T® 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.
possible to supply the names and addresses of inventors of the above de-
The only records available, and they are at

We regret to advise that it is im.

the Patent Office at Washington, D. C., give only the addresses of the
inventors at the time of application for a patent.
elapsed since that time, and those records are necessarily inaccurate.
Therefore, kindly do not request such information as it is practically im-
possible to obtain up-to-date addresses.

Many months have

et
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The ‘“‘Oracle”

terest will be published.

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 be answered: 4,
1. Only three questions can bhe 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.

Questions 3. Sketches,

made for each question,

diagrams, etc.,
addressed to this department cannot be answered by mail free of charge.
If a quick answer is desired by niail,
If the questions entail considerable research work
or intricate calculation, a special rate will be charged.
be informed as to the fee before such questions are answered,

must be on separate sheets. Questions

a nominal charge of 50 cents is

Correspondents will

CARBON PAPER
(2218) Mr. D. B. Baskerville, Salem, Virginia,
asks:

Q. 1. Please give me a formula for a coating
to make carbon paper.

1. Many carbon papers act by virture of a
detachable pigment, which, when the pigmented
paper is placed between two sheets of white paper,
and when the uppermost paper is written on, trans-
fers its pigment to the lower white sheet along
lines which correspond to those traced on the
upper paper, and therefore gives an exact copy
of them on the lower sheet.

The pigments used are fine soot or ivory black,
indigo carmine, ultramarine, and Paris blue, or
mixtures of them. The pigment is intimately
mixed with grain soap, and then rubbed on thin
but strong paper with a stiff brush. Fatty oils,
such as linseed or castor oil, may be used, but the
grain soap is preferable. Graphite is frequently
used for black copying paper. It is rubbed into
the paper with a cotton pad until a uniform light-
gray color results. All superfluous graphite is
then carefully brushed off

PRECIPITATING METALS ON FABRIC
(2219) Mr. Edward Butts, Georgetown, Colo.,

asks:

Q. 1. Will you kindly list the proper reagents
for precipitating metallic copper from its salts
upon cloth, also lead from its salts. For example,
if T should dye a fabric with a lead acetate or a
copper sulphate, is there any way in which I
could convert the salt back into the metallic state
on the cloth,

A. 1. Your problem of charging a plece of
cloth with metallic copper is a peculiar one. If a
copper salt such as the sulphate is treated with
hypophosphorous acid or with a solution of sodium
hypophosphite, copper hydride will be precipi-
tated.

If this is heated to 60° C (140° F.) tlie hydro-
gen will be expelled and metallic copper will re-
main, The copper will be very finely divided.

Saturate your cloth with copper sulphate solu-
tion, dry it, immerse in or better, distribute
sodium hypophosphite over it with an atomizer
and heat to 140° to 150° F. You will then have
metallic copper all through it.

This may answer your purpose; it is the best
suggestion we can make.

Q. 2. Will you kindly tell me what ingredient
to put in gelatin to make it insoluble in water.

A. To make gelatine insoluble use potassium
bichromate and expose to sunlight. Formaldehyde
will make it insoluble.

SOLDERING ALUMINUM

(2220) Mr, J. B. Holland, Maupin,
writes:

1. Can you give me any information in re-
gard to an efficient solder which will effectively
and permanently solder aluminum as well as other
metals?

A. 1. In actual practice, the soldering of alum-
inum depends more upon the one who is doing the
work than upon the solder used. The chief diffi-
culty lies in the fact that aluminum dissipates the
heat so rapidly and oxidizes almost instantly upon
exposure to air. The thin film of oxide prevents
the formation of a perfect union.

The best process that we know of is to coat the
surface with melted solder and keep the solder
molten, at the same time scratching the surface
below it with a wire brush. This removes the ox-
ide film and allows the aluminum to be tinned.
When the parts to be soldered together are well
tinned they can be soldered in the usual manner
using rosin or zinc chloride as a flux.

An excellent solder for use on aluminum is made
as follows:

YW 60000000000000000000000
Cadmium

Oregon,

The work should be prepared by dipping it into
a solution of nitric acid in three times its bulk of
hot water, the solution also containing 5% com-
mercial hydroﬂuoric acid. Rinse the metal after
removing from the acid bath and dry before
soldering.

Another method of soldering aluminum in which
no flux is to he used is to use the process men-
tioned above, ¢hat is. covering the surface with

has certam photoelectric properites,

the melted solder and scraping it. This solder

is made up as follows:

Silver ... 2%
Aluminum Phosphide .......... 9%

9 60000000000000000000000000 34%
ZIne i 50%

OSCILLATING A MIRROR

(2221) Mr. J. C. Kaytor, Cleveland, Ohio,
writes:

1. Please give detail as to how a mirror
1/16" in diameter could be made to oscillate at a
frequency of approximately 3,000 vibrations per
second.

A. 1. The answer to your query depends to a
very large extent upon the method you desire to
employ. 1f you wish a mechanical method of
causing the mirror to oscillate, a tuning fork of
the correct frequency could undoubtedly be used.

If electricity is to he used, a method similar
to that used in the ordinary oscillograph could be
used. This depends upon a small coil of wire
suspended between the ends of a permanent mag-
net. When a current of electricity of a certain
frequency passes through the coil, the coil will
oscillate in accordance with the frequency A small
mirror attached to the supporting wire or to the
coil itself would also oscillate. The current, must
have a frequency equal to that desired for the
mirror’s oscillation.

MIRROR

MIRROR

TUNING FORK
3000 VIBRATIONS
PER SECOND

PERMANENT MAGNET

The above drawing shows two ways in which
a mirror may be made to oscillate at any
desired frequency.

SOLDERING CAST IRON

(2222) Mr. James Hayek, Chicago, Illinois,
inquires : .
Q. 1. What is the most practical way of

soldermg or tinning cast iron?

1. One process consists in decarbonizing
the surface of the cast iron to be soldered, the
molten hard solder being at the same time brought
into contact with the red-hot metallic surfaces.
The admission of air, however, should be care-
fully guarded against. First pickle the surfaces
of the pieces to be soldered, as usual, with acid
and fasten the two pieces together, The place to
be soldered is now covered with a metallic oxide
compound and any one of the customary fluxes
and heated until red hot., The preparation best
suited for this purpose is a paste made by in-
timately mixing together cuprous oxide and
borax. The latter melts in soldering and pro-
tects the pickled surfaces as well as the cuprous
oxide from oxidation through the action of the
air.  During the heating the cuprous oxide im-
parts its oxygen to the carhon contained in the
cast iron and burns it out. Metallic copper sep-
arates in fine subdivision. Now apply hard solder
to the place to be united, which in melting forms

an alloy with the separated copper, the alloy
combining with the decarburized surfaces of the
cast iron.

MOLYBDENITE A PHOTOELECTRIC
MATERIAL

(2223) A. Munsey, Auburn, Indiana, writes:
have recently heard that molybdenite

me whether or not this is so?

Can you teil

A._ 1. Acccording to Dr. W. W. Coblentz, of
the U. S. Bureau of Standards, a piece of the
molybdenite, one of the chief sources of the metal
molybdenum, may replace the fragile photoelectric
cell in some forms of scientific work. r. Coblentz
has been studying what he calls the actinoclectric
effect of molybdenite, the property that causes it to
convert light energy falling on it into electrical
energy. reviously he found that pieces of the
mineral had closely adjacent spots which generated
either positive or negative electricity. The result
was that when the whole crystal was exposed to
light, the positive and negative excitations neutral-
ized each other and very little effect was noted; but
if a single spot was selected and 1llummated a
current was produced of sufficient intensity to
indicated by a galvanometer. Recently, however,
Dr. Coblentz has found crystals of which all the
sensitive spots give the same kind of electricity,
either positive or negative. ~When one of these
crystals is completely illuminated, a considerable
current, as compared with the others, is produced.
By using vacuum tube amplifiers the current may
be magnified greatly and the crystal made available
as a delicate detector of light. Such a crystal is
sensitive to visible light waves and to the infra-red
or heat waves.

MANUFACTURE OF RUBBER

(2224) _G. B. Moquith, Angora, New York, asks:

Q. 1. Will you kindly give me a brief outlme
of the process used in the manufacture of rubber?

A. 1. Rubber is produced by several hundred
species of plants, mostly natives of the tropics,
though hardly more than one-half dozen of these
species are of any commercial importance. Rubber
is drawn from the plant as a milky latex, which
consists of a colloidal solution of rubber dispersed
in a watery fluid. The colloidal particles seem to
be covered over and stabilized by a coating of
other material; but acetic acid or acrid smoke from
a wood fire causes the droplets of rubber to coagu-

late, or gather together in a curdy mass. This
product is crude rubber. Tt is ground and washed
with running water to remove impurities, then

kneaded with one of the so-called fillers, the best of
which are lamp-black and zinc oxide. These, and
the kneading process itself, increase the toughness,
hardness, and tensile strength of the rubber. Pure
rubber is sticky in warm weather and alinost as
stiff as sheet iron when cold, To overcome these
faults, and to enable it to remain pliable over a
greater range of temperature, it is blended with
sulphur, in a process called vulcanizing. For this,
either sulphur is used (hot vulcanizing) or, less
commonly, some compound which will slowly liber-
ate sulphur in a finely divided condition. Vul-
canization is assumed to consist, at least in part, in
a chemical union of sulphur \nth the unsaturated
hydrocarbon molecule; but its exact nature is still
unknown, Many substances are known which
serve as accelerators of the vulcanizing process;
zinc oxide has this property, in addition to serving
as a filler. With the best of these accelerators, it is
possible to vulcanize rubber at room temperature
in a few hours’ time. Iiard rubber contains up to
30% sulphur.

CARE OF PLATINUM APPARATUS

(2225) O. Santella, Denver, Colo., writes:
Q. 1. I have several platinum crucibles which I
use in my lahoratory and would be grateful to you
if you would give me some general rules for the
care of them.

A. 1. Platinum may suffer a slight loss in
weight when heated for a long time in a blast lamp,
on account of the volatile impurities. It is ex-
tremely resistant to individual acids of all kinds,
and to aqueous solutions of salts and alkalies,
However, it must not be used in the presence of
aqua regia, or any substance (such as FeCly) which
vields chlorine on being heated. Fused caustic
hydroxides or peroxides, fused alkali sulphides and
silicon  attack platinum at red heat. Phosphor-
ous, phosphides, or phosphates in the presence of
reducmg agents, such as the carbon in filter paper,
will also injure the metal, Lead, or any other
metal that alloys with platinum, destm)s a crucible
when heated. ~A smoky flame should not be used,
as this appears to form a carbide of platinum, which
is decomposed on further heating, leaving the metal
crystalline and brittle, Platinum ware should be
kept clean and Dright. One should use moist beach
sand, never sharp sand, for polishing off the crys-
talline film that sometimes forms on dishes or cru-
cibles that have been heated for a long time at
high temperatures. Stains of iron oxlde may, be
removed by heating strongly with a little potassium
bisulphate.
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BUILD

YOUR OWN

You can build a beautiful Ship
Model as low as $4.98 or a Loud-
speaker Ship Model for $12.50 with
your own hands in a few hours of
pleasant pastime from parts, cut to
fit and ready to assemble, supplied
by the largest builders of ship

models in the world.

A fifteen-year-old school boy won
first prize in a model building con-
test with a Constitution model built .
from our kit of parts. More than
1,000 models were entered in this

contest,

CONSTITUTION

Size: 30” high; 32” long: 10" vide
(overall)y

We will supply the parts for the Constitution (OId
Ironsides) cut to fit and ready to assemble for $6.98. This
price includes every part necessary for constructing the
complete model.  Full instructions for assembling Old
Ironsides are included with each kit. A diagram of parts,
showing the number of the parts and just exactly how to
piece together the model. make it impossible for you to
make a mistake. Other beautiful ship models can be built
from our cut to fit and ready to assemble parts. We have
kits for the Santa Maria, the La Pinta and the Mavflower
at $4.98 each.

No doubt you have often admired ship models and
vearned to possess one but could not do so because the
price was too high. TLet the WORLD'S LARGEST
BUILDERS OF SHIP MODELS AND SHIP MODEL
LOUD SPEAKERS supply vou with all the necessary
parts, cut to fit and ready to assemble from which vou
can build a beautiful model.

You need not know anything about ship building or
carpenter work in order 10 build one of these ships. No
special knowledge of ship model building is necessary
either. We will supply all the parts, from the hull down
to the smallest piece, all cut to fit and ready to assemble.
You cannot go wrong. Diagrams and plans of parts
that are included with each kit tell exactly what to do
with each part.

These plans show you step by step just how the model
is constructed. Everything is made so simple that even a
small child can build a beautiful model.

All vou need is a smaH hammer to tap the parts into
place. Here is a part of the instructions copied word for
word from the diagram and instruction sheet that goes
with the kits. “Take part No. 57 place it in front end of
part No. 56 and tap lightly with a hammer. Next take
part No. 58 and place it up against No. 57 and tap it with
a hammer to bring it into place.”

LA PINTA
A ship model loud speaker
Size: 26” high; 27" long; 12”7 wide
(overall)

This is the most beautiful loud speaker on the market.
We will supply you with all parts necessary and complete
mstructions for building this beautiful loud speaker ship
mgdel. The price of $12.50 also includes the melody
sail and loud speaker unit. The unit is of the Electro
Magr.let type and does not require power amplification
to bring out the low notes as it gives faithful reproduc-
tion at all frequencies. The mainmast is deeply imbedded
in the solid wood hull and the unit is attached to this
mast, making it impossible for counter-vibrations to affect
reproduction.

Easy! Nothing simpler. The instructions are like that
fron] beginning to end. Do this and that and before you
realize it a beautiful ship model has grown before your
eves.

Write for our free, beautifully illustrated catalog, which
contains photographs of all our models together with com-
plete details and price of each. We will send this catalog
without obligation to you. Fill in the coupon below and
we will act upon it immediately.

| .If. after assembling the model according to our instruc-

tlo_ns, you de not think it worth many times the purchase
price, return it to us in good condition and we will gladly
refund your money,

MINIATURE SIIIP MODELS, Inc.,, DEPT. S3
3818-20.22-24 Baring St., Phila,, I'a.

Please send me complete parts, cut to it and ready to assemble
for the Constitution, $6.98 O; Santa Maria, $4.98 O; La Pinta,
$4.98 O; Mayflower, $4.98 0. Melody Ships: La Pinta,
$12.50 O; Santa Maria, $12.50 O; Mayflower, $12.50 O, 1\
will pay postman purchase price plus postage (a few cents),

Check which model vou want shipped.
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[ARTOONING

LEARN AT HOME

‘Student Recerves 250
for a Few Cartoons’

Just read the following “straight from
the shoulder” letter and you'll see why we
say that the Washington School of Car-
tooning can prepare you for the big-pay
field of Cartooning, in your spare time, at
home, by mail.

“The enclosed cartoons,” says O. A.
Pokrandt, a Wisconsin student, “are sam-
ples of my progress in drawing. 1 have
received $250 for these and the enclosed let-
ter will show that I have a ready market
for my work in the future. The making of
cartoons has been one round of pleasure
and enjoyment as well as profitable to me.”

Cartooning Pays Big

There’s no more attractive or highly paid
profession today than Cartooning. Mil-
lions of dollars are spent every year on
cartoons. Capable cartoonists earn from
$50 to $250 a week. Learn to draw side-
splitting comics—right at home in spare
time through this amazing method that
has already been tested and proved by many
Washington School Graduates. No special
talent or previous training needed. No
drudgery. And in a very short time you
should be ready to make real money draw-
ing cartoons.

Send for FREE Book

A new handsomely illustrated book has
just been printed, which gives all the most
up-to-date information on the wonderful
opportunities in Cartooning, and shows how
this startling method enables you to enter
this field. It tells all about our students—

their success—what they say—actual re-
productions of their work—how they made quick
profits while studying. This attractive book will
be sent without cost or ohligation. Send for it.
Mail coupon NOW. (No salesman will call.)
WASHINGTON SCIHHOOL OF CARTOONING,
Room 2612-F, 1113-15th St,, N. W., Washington,
D, C.

Washington School of Cartooning,

Room 2612-E, 1113-15th St., N. W.
Washington, D. C.

Please send me, without obligation, your illus-

trated FREE BOOKLET on Cartooning and
details of Special Offer to New Students.

WEYS Go00000000000000000003000000000003C98600
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Motor Hints
Conducted by GEORGE A. LUERS

(Continued from page 712)

are likely to cause damage by attacking the
metal parts in the cooling system, as well as
the rubber hose connections and gaskets.
The following table of proportions is giv-
en for reference in making up anti-ireeze
solutions.
GLYCERINC

22 percent 10 degrees above zero
3 ] ]
45 ¢ 20 ¢ below

DENATURED ALCOHOL

‘

20 percent 20 degrees above zero
30 - X “ “
40 113 2 g [ o

Previous to adding these solutions to the
radiator, it should be put in condition to re-
sist leakage and consequent loss of material.
The preparation of a cooling system before
the anti-freeze is added, may result in a di-
rect and considerable saving, as loss by leak-
age will be a steady loss.

(a) Reénew the circulating pump packing.

(b) Flush out the radiator with a solution
made by adding two pounds of washing soda
to enough boiling water to fill the system.
Run it out before cooling.

(c) Renew the upper radiator hose con-
nection. If the lower connection has been in
use for more than a year, it may be advis-
able to renew this also.

(d) Look for leaks around thc petcocks,
gaskets, pump drain, hose clips or in the ra-
diator.

(e) Radiator leaks should be soldered, if
possible, otherwise a tablespoonful of ground
flaxseed meal or some good advertised anti-
leak compound can be put in the radiator, to
seal against slight scepage. This is a poor
substitute for skillful soldering.

The illustration shows the average circu-
lating system and the points of inspection.

ENGINE ADJUSTMENTS FOR WINTER
DRIVING

When the engine sputters, spits back
through the carburctor, stops suddenly or
fails to start, there is a definite cause for
such actions. The satisfaction of having a
car which can be started and driven away
regardless of the cold, makes the preliminary
work of adjustments time well spent.

The attached sketch shows the major
items which should be adjusted for success-
ful winter driving.

DISTRIBUTOQ\ ENGINE
! CYLINDERS VALVES
7 l [ SPARK PLUGS ,/
% L Lo

t)

<

CARBURETOR /GENE RATOR

SHIELDS FOR
ENGINE HOOD
LOURVES AND
RADIATOR

vacuum tank/  FUEL TANK

Illustrating points to be “tuned up” for
winter driving.

The instruction book for the car gives the
details of carburetor adjustment for winter.
This is important and should be attended to,

The ignition system is of second import-
ance. The spark plugs should be cleaned or
renewed and the points set 1/32 inch apart.

(Continued on page 734)

PARKS

Manual Trainer

$3 5.00

Without Motor

For your home shop! Combination 11-inch band saw
and 11-inch wood-lathe. If you have a Kknack for
wood-working you can turn out first-class bridge
lamps, cabinets, furniture, ship models, ete., in fast
time, Get one! Write for specification circular
THE PARKS WOODWORKING MACHINE CO.

1553 Knowlton Street Cincinnati, Ohio
Canadian Factory: 208 Notre Dame, E. Montreal, Can.

7 Don't Envy The Plumber N
——————— BE ONE —/———

$11.00-$16.00 PER DAY and work EVERY day, is
5 the Plumber’s wage.

Every skilled workman will tell you that Plumbers have
the best of it. WINTER and SUMMER the P’lumber
is busy at top wages. No skilled Plumber i3 ever out
of a job—compare his opportunities with any trade, plus
the opportunities of having your own shop.
We teach you Plumbing with TOOLS (not beoks) under
Licensed Master PLUMBERS in one of the finest
equipped schools in America. \We make you a P’lumber,
every branch is taught thoroughly—lead Work-—DBlue
Print for plan reading—all other tricks,
LEARN IN 8 TO 12 WEEKS ithoyt previous
experience.
If you are making less than §60.00 a week you owe it
to yourself to investigate, Get FREE catalog that tells
in pictures and words how wc teach this trade. Special
rates now.

“UNIVERSAL PLUMBING SCHOOL

'k 2057 Troost Ave. KANSAS CITY, MO. )

_ % Helps You Win

.6.PAT. Op

o e o - | CONTESTS!

F p M Cuts Wood & Iron
N I

The F.P.M. saw cuts wood, iron and bakelite
at any angle. Used and recommended by
experts in every line, Unequalled for sturdy,
lasting construction and fine workmanship.
Blades of finest tempered steel. Get the
F.P.M. Saw at any hardware store or order
direct. Send for circular.

1 F.P.M. Saw and 7 Blades sent prepaid $1.00
DEALERS Write for Discounts JOBBERS

F.P.MAXSON,3"%2 N'C}fi\::;?d Ave.
MEN WANTED

TO LEARN

Motion Picture Projection

$2,000 to $4,000 a Year

Quiekly learned. Short hours, big pay.

sehool in Michigan.
Road Shows.

MOVIE OPERATORS SCHOOL

61 Sproat Street, Dept. 4, DETROIT, MICHIGAN

Best  equipped
Projectionists for Movie llouses and

QUICK EASY PROFITS
Tractically no investment. Small space
redquired, Steady  demund  and  BIG
PROPITS refinishing Autoes, furnitur
—painting houses and barns with i3
aquick spray method. Spray equipment
for Puco, I'aint er Lacquer vecom-
mended by car manufacturers.  Onc
man does the work of five with brushes.
Pays for itself on easy monthly pay.
ments. 30 DAYS TRIAL.  Write to-
day for details,

Hobart Bros. Co., Box §-1271, Troy, O.

WADE BENCH LATHE

{ Cap: 4” dia. x 12” length.
Ydja)

| Sliderest has travel en-
- tire length of bed.
} Lead-serew inside bed.
Hollow spindle. Turn=
3 ing, facing, boring,
b drilling, winding, thread-
cutting. No. 1 Lathe, plain headstock $28.00. No. 2 Lathe
back-geared headstock §58.00. Eitherlathe, 4”7x18” $7.00
extra. Complete line of accessories. Catalog sent free.
The Gerold Co., Dept. $-27, 120 Liberty St., New York
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The Up:to-Date Electrical Home Craftsman Shop
can be used in any home lighting fixture thus mak-
mg of your old fashioned work bench a complete
machine shop. The shop complete is made up of a
Superpower motor, an accurate lathe (10x34 inches)
which features the bevel, a miter, side and depth
gauges, a_superior tilting table, jigsaw, and all ac-
cessories for bufling, grinding, cleéaning and all port-

OUR EDUCATIONAL DEPARTMENT

Under Personal Supervision of Master Craftsman Eugene
E. Maures offers speciul correspondence crafts course
giving in simple detail full information on home handi-
crzft.  Blueprint service included in this course FREER
to our users

YOUR own terms
on purchase, $10.00
down—balance ar-
ranged to your con-
venience. Liberal
discount for cash

15” Band

UP-TO-DATE HOME-CRAFTSMAN SHOP

THIS IMPROVED OUTFIT SUPERIOR TO ALL OTHERS

DESIGNED BLUE PRINTS
E TO SHOP OWNERS
Working blue prints of furniture and other items which

Saw CAREFULLY

Aci:;ssory FRE.

1o Up.to- are useful about the home and shop.
Date Shop e owr:‘ers. 0 he home a hop.

4” Jointer Model A-1928 Aoy o Ue-

733

able or stationary drilling and sawing. This collec
tion of electrically driven tools which is complete in
every detail, will make you an advanced craftsman.
Master mechanics have designed and skilled en-

gineers_have constr]llxcted this et%uiplr’nent \E'hich iu'tgr OUR

inspection, you will agree is the best of ifs kind.

For those who build, invent, create and construct a: ~ LITERATURE

liome, it is unexcelled. GIVES ALL
THE UP-TO-DATE GUARANTEE DETAILS

After receipt of the Up-to-Date Home-Craftsman’s
Shop if you are not satisfied, without question or delay
every cent refunded and retarn express charges paid.

10 DAY FREE TRIAL

Use our shop for 10 days at our expense,
if not satisfied—Return—express collect,

Hundreds free to

SELE LD DT T R PN N

MAIL THIS
For Full Particulars to
UP-TO-DATE MACHINE WORKS
2915 South Wabash Ave., Chicago, Ill.

MANAGER, Dept. E:—Withou, an- obligation
please send me full particulars about your shop,
10 day iree trial, free blue prints, free craftg|
course. Also $10.00 down payment offer.

NAME

ADDRESS
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Thousands Use These

Ingenious

TRANSMITTER
UNITS

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

U000 SPEAKER
RETRANSMISSION =

fr e

PHONOGRAPH MUSIE AT A
o1sTANCE

BATTERY

|‘ ||(I|| g NLC&JDDS(Y ALCEIVER
GRID LEAK~ TOTAKIR  ~ AMPLIFIER ~
Rl A
A ™ ~RADIO AMPLIFIER~
. A= e Ll
%
g
e
~ONE STAGE
AMPLIFICATION~

N
DIADHAAGM
~TALKING LIGHT~

~CODE PRACTICING OEVICE~
gy Pwg (10LA ANG

Frg | £ grom mectiven

i

~ BALDWIN PHONE AMPLIFIER~

With each unit is mailed an eight-page instruc-
tion pamphlet containing suggestions for in-
numerable uses. .

OQur supply is limited; avoid disappointment by
ordering today. The coupon below is for your

special convenience.

SPECIALLY PRICED
per unit

(or Two for $1.75)
“--------------------------r"
THE PRESS GUILD, 1
16-8 East 30th St., New York, N, Y, [
]

1

1

[ |

[ Enclosed find 95¢/$1.75 for which send me postpaid
g one/two amplifier units as advertised. ]
[ |

[ |

[ |

]

Name '
Address ... ... ..uuieir i
City, State
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Motor Hints
(Continued from page 732)

The contact points of the distributor
should be filed true and set for a gap of .03
of an inch.

The carburetor intake connection should
be set so that only hot air is used in the
fuel mixture.

Valve adjustment should be made to in-
sure a clearance at the lifters. A gap of .02
of an inch is desirable between the valve
stem and lifter for winter operation.

The carburetor, vacuum tank and main
tank should be drained free of any water
accumulations which would freeze and stop
the fuel supply.

 Engine should be free from carbon depos-
its, using carbon remover.

Generator should be made to deliver fifty
per cent more current by setting up the
third brush.

Engine hood louvers should be closed and
half the radiator covered, the lower half
preferably. Heavy cardboard is suitable for
this use.

A Folding Writing Table
(Continued from page 718)

top flush with the rear edge and in central
position. When in use, the rear edge of the
attachable table top rests upon the drawer
of the Library table, which is withdrawn for
the purpose, and the piece which has just
been added, should fit snugly between the
sides of the drawer.

Cut two pieces 28” long from the 1”x134”
stock for the table legs. Lay the table top
upon the floor or bench and place the legs
in closed position, as shown in the cut, upon
it. Cut two pieces of 1”"x134" stock 8” long,
and glue them in position to the table top,
in fairly close contact with the legs. These
8” pieces may be cut tapering at their rear
ends. The table legs swing between the 8”
piecces and the 18” pieces glued along the
ends of the table top. The tops of the legs
should be cut semi-circular in form and the
legs should be drilled to receive the screws.
When the glue on the 8” pieces and the 18"
end pieces is dry, they should also be drilled
for the screws. The legs may then be
screwed into place.

Open the legs in order to ascertain the
height at which to place the side rail. The
rail should be placed high enough to limit
the outward swing of the legs. Close the
legs and screw on the side rail.

Wooden buttons are used to secure the top
of the folding table to the top of the Library
table. The buttons are screwed on with 2-
34" screws to the ends of the 1”x134" pieces
glued to the ends of the table top.

When the foiding table is in position, and
the buttons are turned upward, they engage
the inner surface of the strip or rail that
extends around the top of the Library table.
1f the Library table has a solid top, small
lugs may be made and screwed to the under
surface of the top, in position to receive the
buttons.

Another method of attaching the writing
table to the Library table, is to use right-
angle screw hooks and eye screws, as sug-
gested in the drawing. The hooks should
fit closely in the eyes of the screws, so that
there will be no vibration of the writing
table—Bvy C. H. Patterson.

The nation’s

strength is

the nation’s.

health

Buy
Christmas Seals
and

help preserve it

THE NATIONAL, STATE, AND
LOCAL TUBERCULOSIS ASSOCI-
ATIONSOF THE UNITED STATES

THE MIDGET SLIDE RULE
instantly adds, subtracts, mul-
tiplies, divides, solves propor-
tion, gives all roots and pow-
ers. Logarithms, Sines, Cos~
ines, Tangents, Cotangents, Etc,
Also gives decimal equivalents,
lettered and numbered drill and
tap sizes,
More than 110,000 sold, more
than 2 0 0 0 unsolicited testi-
s monials, The Englne-divided
scales are on white finished aluminum and are grease and
waterproof. Diameter 477, Price with Instruction Book,
$1.50. Pocket Carrying Case, 50c extra, Cash ar C.0.D.
Catalogue free. Your money back if you are not satisfied.
GILSON SLIDE RULE COMPANY, Stuart, Florida

MODEL MAKING

When you have made your Model Bailer,
you will naturally wish to mount it with the
best Steam Flittings obtsinable, We can
supply accurately made minlature Steam
and Water Gauges, Steam Valves, Pumps,
ete., also finished Engines and Boilers suit-
able for Model boats and stationary pur-
peses,  Speciat work to order, Large fllus-
trated catulog 20c (refunded on first order).
BATHE MFG. CO.
Dept. 2, 5214 Woodland Ave., Phila.. Pa.
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Building a Model of the U. S.
Brig of War “Truxton”
By WILLIAM A. CROSBY
(Continued from page 714)

hold it down. These sheets are started from
a point near the end of the boom, to a bead
arranged on the rail opposite the forward
end of the after grating. The rope lcads
through these beads, one on ecach side, to
another bead on the spanker boom directly
opposite the rail beads, through these beads
and back again through the bead on the rail
and thence forward to the pin rail on the
sheathing,

The spanker gaff is shorter and is raked
up at a more acute angle than the boom. It
is held up by halyards, the first set starting
with a knot ncar the outer end of the
spanker gaff and running through a bead on
the after side of the main top and thence
down to the fife rail. This is called the
peak halyard.

The throat halyard starts in close to the
mast and runs up through another head on
the after side of the main top and thence
down to the fife rail. In order to hold the
spanker gaff amidships, two ropes are run
down from the outer ends to the side pin
rails. These ropes are called the vangs. To
the extreme end of the spanker gaff, a double
helvard is arranged and run down to the
after grating. On this halvard the United
States ensign is raised, with the usual num-
ber of stripes but with 19 stars arranged
in the form of one big star. That was the
fcrm of the flag used in those days.

This flag, by the way, will be quite large,
fcr in 1842, the United States was a young
ccuntry and had been successful in naval
engagements. They felt rather “cocky” over
their successes and all American craft car-
ricd huge ensigns—much larger than those
in use today.

The flag may be made of cloth, but a bet-
ter job may be made by using a piece of
wiite paper and carefully painting the stripes,
blue field and stars on it.

There are a few other little details to
be taken care of. Among these will be
arranging a small boat to hang on the davits
over the stern. This boat is eighteen fect
over all which means that it will actually
measure two and a quarter inches long. It
may be cut from a block of soft pine. 48,
and painted white and with little eyes in it.
A picce of thread may be arranged to go
through these and through the cyves, which
skould be arranged in the under side of the
davits thence leading the rope forward to a
little pin which should be passed through
the davits forming a cleat.

The anchors should also go into place.
You may buy these already made or you may
easily make them yourself. In making them,
cut the shape in a picce of soft pine and
then into this mold, pour hot solder or lead.
When it is cooled, remove the metal care-
fully so that it does not break and then with
a small round file, file off the rough edges
and make the shank round and smooth. The
palms, at the ends, may be formed by clasp-
ing the metal in a large pair of pliers and
squeezing it until it is flat, then filing cach
until the proper shape is obtained, 49,

Through the upper end of the anchor, a
wire ring may be placed after a hole has
been hored. The stock is made of wood and
is glued to the proper place after which the
ertire affair is painted black. It is hung
outboard with the ring fastened to the wire
cye in the end of the cathead, 50, and the
pelm arranged over the deck rail and lashed
m place. I'rom the same anchor ring, a
pizce of chain may be run down to hawse
pipes which may be bored in the bows about
orie third of the way between the water line
and the rail. The end of the chain is pushed
into this hole and made to stay with glue.
Two complete anchors will be needed, one

Daring Young Men

Needed in Aviation

HERE is no ficld of work in the

world today which offers such

amazing opportunities to young
men of daring and who love adventure,
as does Aviation. Although still in its
infancy, there is a cryving demand in
Aviation for yvoung men with courage.
nerve and seli-reliance. I'or those who
can qualify therc will be thousands of
highly paid jobs which will lead quickly
and surely to advancement

One student, S. I'. McNaughton, Chi-
cago, says:

“Your lcssons are like a romance, and what is
more, after one reading, the student gets a
thorough understanding, One never tires ot read-
ing them.”

James Powers, I’a., another student, says: “I am
indeed surprised that such a valuable course car
be had from such practical men for so little cost.”

Personal Instruction by
Experienced Men

Men who have had actual

and success.

Big Opportunities
Await the
Trained Man

T.ook over the fields of
work which are open to
the young man todaxv.
You will find that Avia-
tion is the ONE FIELD
that is not overcrowded—
the ONE FIELD in which
there is plenty of room
at the top. Think of it!
Only 21 ycars ago Orville
and Wilbur Wright made
the world’s first airplane

Flying

Pick Your
Job!

Airplane Instructor
Airplane Engineer
Airplane Repairman
Airplane Assembler
Airplane Mechanician
Airplane Inspector
Airplane Builder
Airplane Salesman
Exhibition Manager
Airplane Contractor
Airplane Motor Expert
Airplane Designer

experience in Aviation
give you personal attention
and guide you carefully

through your training.
They select the lessons.
lectures, blueprints and

bulletins. They tell you the
things that are essential to
your success. Every les-
son is easy to read and
quickly understood.

-Big Book on
Aviation FREE

Send coupon below for
new I'ree Book, just out.
Opportunities in the Air-

flight. Now airplanes fly
around the world. Yes,
Aviation offers the same
tunities today that the
motion picture )
20 years ago. Men who got in on
the ground floor of those industries

made fortunes before others
woke up. AVIATION IS
NEW! It clamors for nervy

young men—and the trained
man has the world before
him in Aviation.

Easy to Become an
Aviation Expert

You can qualify now quickly for one of
these exciting, highly paid jobs through
a new sure, easy method of training.
The study of Aviation is almost as in-
teresting as the work itself. Every
lesson is fascinating and packed full of
interest. That's why Aviation is so easy
to learn—you don't have to force your-
self to studv—once you start, you can’t
get enough of it. Only one hour of
spare time a day will give you the basic
training in an amazingly short time.
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30 DAYS

FREE TRIAL

SEND NO MONEY
FOR #4e CON-RAD
SINGLE DIALCONTROL

SUPER SIX 66

6TUBES-IDIAL =
COMPLETELY
ASSEMBLED

RETAIL VALUE
SAVE 1/3 TO 1/2!

You can now buy at wholesale the famous
Con-Rad sets—manufactured under license
grants from Radio Corp. of America; West-
inghouse Electric Mig. Co.; General Elec-
tric Co.; and American Telephone and
lclegraph Co. The Con-Rad Super Six—
with single control and illuminated dial—
is the ultimate in_radio receivers. A 30
Day Free Trial will convince you of Con-
Rad superiority. Latest 1928 Model—
Walnut Cabinet—shielded chassis—can be
operated by a child—and guaranteed to give
complete satisfaction.

A CON-RAD IN YOUR HOME
MEANS MONEY FOR YOU

Men and women making big profits selling
Con-Rad Receivers through home demon-
strations. Full or spare time. Low factory
wholesale prices enable you to cash in on
the radio sensation of the year. Write to-
day for complete information.

Retail Value $34.75

6 TUBES—1 DIAL
Completely Assembled

Another Con-Rad success! Six tube model—singte
dial control—completely assembled in latest model
table cabinet. Tremendous buying power enables
us to sell thls set at this low price. Con-Rad
Radlo sets are sold esclusively by the Consumers
Radio Co.

Our generous Free Trial offer makes it easy for
you to hear a Con-Rad in your own home.

CONSUMERS RADIO CO.

4723 Lincoln Ave. Chicago, Illinois

P C T T T YT T

Consumers Radio Co.
4723 Lincoln Ave., Chicago, Il

Dear Sirs:

Without obligation on my part, send me full
details of the Con-Rad 30 Days’ Free Trial
Offer.

CItF o vimene o & saiols & 60700 oailiag & gaieiers & voimi s o

State o o o Sieehs 8 sareie o sterexe’s & elevere s & vl
O Also send me llome Agents Proposition.
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for each side of the ship, 1f you wish, the
hawse pipe may have a lip of cardboard ar-
‘ranged around it so that the rough edges
are covered.

The model is now practically complete.
You may find it necessary to go over it here
and there to touch up the paint work, but
it is really finished. If you wish you may
put another boat on deck arranged on skids
over the main hatch and you may also lash
extra yards on deck, some of them eight
sided and not even ﬁnished, but these are
not essential to the model and may only
clutter up the deck with too much stuff.

The whole point of construction is to gain
a knowledge of how these ships were made
and how they looked, and as you go on with
the work you will be surprised to find your-
self figuring out how the different sails were
handled under varying conditions. As stated
at the beginning, model making is no thing
to hurry. Each little knot must be made just
so and glued in place, the painting alone
should take considerable time for it is a
finicky job and you should be careful not to
permit the paint to lap over thus spoiling
the effect. Half the beauty of a model is
to do these things neatly and with a sure
hand and plenty of patience.

If you find yourself hurrying up and in
danger of spoiling the model, put it away
for a few days when you will return to it
with renewed interest and a better under-
standing of what should be doune, A well
made model of any ship is worth at least
$150.00 and in many instances the prices have
been double and treble this. The better you
make the job the more the model will be
worth to you and the more it will be worth
if you try to sell it.

A Handy Battery Motor
By A. LATHAM

(Continued from page 710)

There should be about four layers of this
wire on the ficld. After we have the motor
completely assembled, we can put two ter-
minals on the base and from one of these
run a wire to one of the brushes. The cur-
rent from it is carried through the contact
on the commutator. From one contact on the
commutator the current goes to the outside
wire on one coil of the armature. The inside
wire of this coil is connected to the outside
wire of the other coil; the inside of this coil
is connected to the other brush; from this
brush the current goes to the field coil and
the field coil is connected to the other base
terminal. The motor is timed by having the
brushes just starting on contacts as the
armature is starting to leave a horizontal
position. The armature can be made to stay
in its place and keep from shifting from one
side to the other by using short picces of
copper tubing inside of the frame slipped
over the shaft. A small pulley may be
mounted on the shaft for the transmission
of power.

GASOLINE NOW 11

Amwm%wmmrpubnc Welcomes News mnmn.a
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POSSIBLE

A mysterious whirlwind device that can be installed
in a few minutes on any car makes it possible for
cars to run on 7% gas. Already thousands of cars
have heen equipped and are showing amazing mile-
sge tests on gas. Bona fide reports show up to

60 Miles On a Gallon of Gas

This device not only saves gas but in-
creases power, prevents carbon forming,
produces flashy pick-up and quick
starting.

$100 a Week Territory Open

The demand for the Whirlwind
is spreading like wildfire. Men
are necded everywhere to take
care of local business.
$100 a week is easily
possible.  Part time
Issuppliedto  workers can earn $5
our workers an hour. Write taday
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owWn cars. sample offer.
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Whiriwind Carburetor Company
999-140 E. Third St., Mifwaukee, Wis.

BOYS!
Enter this Contest

500.2Cash I'Pyize

VERY boy will want our

new, thrilling and beau-

tifully illustrated hook.
It is a most interesting story
and tells you all about the
new Meccano. It fully ex-
plains the fun and ease with which you can build
hundreds of wonderful working models in colors,
such as steam shovels, wrecking cars, cranes,
bridges, etc. These models are exact duplicates of
the real engineering machines from which they are
copied.

With this book you will receive an entry blank for the
great Meccano Prize Contest—first prize $500 in cash.
You may be the lucky boy.

Write today. The book and entry hlank will be sent to
you free upon receipt of your name and address and the
names and addresses of three (3) of your friends. Put No.
J-2 after your own name for reference.

Meccano Company, Inc., Div-J-2, Elizabeth, N. J.
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Huge Telescope To

Probe Sky
By W. J. LUYTEN
(Continned from page 703)

in South Africa will be the first instrument
of modern possibilities under the southern
sky. It is hoped, therefore, that if the new
telescope is built it will be located some-
where south ol the equator. rather than on
Mt Wilson, where observing conditions are
getting poorer every day on account of the
hindrance from the lights of the growing
metropolis of Los Angeles.

WHAT THE 300-INCH REFLECTOR WOULD
SHOW

Finally, to give a short review of the
things the new telescope is expected to ac-
complish:

Beginning at home, it is hoped that this
new telescope will give us conclusive infor-
maticn about the mountains on the moon,
what they are made of and how they orig-
inated. With a telescope 300 incles in diam-
eter one could see things on tlie moon as
small as a city block. Which means that if
the inhabitants of the moon had one like it
they could probably watch the construction
of a skyscraper right here in New York,
and under favorable conditions they might
be able to watch the Leviathan cross the
Atlantic or the Twentieth Century on its
run to Chicago. And the planet Mars we
could bring so close that we could study its
climare in much greater detail than is now
possiile, and find out whether or not its
surface 1is habitable. The other planets,
Venus, and Jupiter especially, so remote
that we now know very little about them,
might be brought within reach of accurate
neasurement.

But the most substantial gain would be
made in the realm of the fixed stars. The
new f{clescope with its light-gathering power
nine times greater than that of the largest
existing telescope, would reveal at least three
times  as many stars as are now known.
Especially would it help us in the detection
of our immediate neighbors, of those very
faint objects, more than 10,000 times faimter
than the sun in light output. Our present ob-
servations lead us to suspect that there are
a great number of such stars, the only
reason that we do not find them is that
they are so faint that even the hundred-inch
telescepe will not reveal them., With the aid
of various accessories, such as the spectro-
scope and the photo-electric cell, the new
300-inch reflector will teach us a lot about
all sorts of interesting objects, variable stars,
spectroscopically double stars, mnew stars,
nebulae composed of incandescent gases, stars
that are shooting through the universe at
speeds of more than 500 miles a second, etc.,
most of which we now know ‘exist, but
which are out of sight with our present
means.

Lastly, a 25-foot reflector will aid us no
end in our search for information ahout
spiral nebulae, about “island miverses.”
Such a powerful telescope would reveal to
us the fine structure of the nearest of all
islands, of the Magellanic Cloud; it would
tell us a great deal about the variables in
the Ardromeda Nebula, on which, after all
the sczle of the universe is based. And it
would give us an answer to the great ques-
tion: are there any island universes beyond
100.000,000 lightyears? Is Space filled with
them ia all directions, or.do we approach
the end somewhere? With such a telescope
a conglomeration of stars as vast as our
own Milky Way system could be scen up
10 a distance of at least 10;000,000,000 light-
vears, and would make us feel at ease to
know that we are or are not the largest

single unit in creation. w3

No method of teaching electricity offers
a quicker, surer way to success than the
Croft Books.

Starting right in with the ABC’s of
modern electricity, Croft takes you through
his books in easy steps. He
gives you the boiled-down
records of every-day electri- ;5‘%00
cal practice in plain words, (<37 ft
ficures and illustrations. Cro;
Nothing is left to the imagi- \S&f:f‘

nation — there is no guess- | u.“f?
work. (aad
Le2=Si 2R

Croft has been through the
mill. His knowledge of elec-
tricity has been gained by actual shirt-
sleeve contact with electrical problems.
He knows just what is needed to get
ahead. He has poured out all his knowl-
edge — all his experience —in language
that anyone can grasp. Yet the text is so
scientifically correct that thousands of the
highest paid electrical engineers are us-
ing the books as a reference set.

The famous set is, beyond the shadow
of a doubt the last word in practical
electrical education. No one who wishes
to get anywhere in the electrical field can
afford to be without it.

Thousands of Facts at Your
Finger Tips

The Croft Library contains three thou-
sand pages, with twenty-one hundred of
the clearest
book form.

illustrations ever put into
Each of the eight flexible

| ﬂake’ Promo on Sure !

complete electrical education—sound, thorough and practical. T acl
electricity as practiced by experts. They fit you for more responsible posittons—
they give you a short cut to success in the electrical field.
With these books, no problems in practical electricity should be too hard for you
to solve—no job too big for vou to tackle.

Croft Library of Practical Electricity

8 vols.—3000 pages—2100 illustrations, flexible binding

THE Croft Books bring the big-pay job within your reach.
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65 s FLFCTRICAL BOOKS

“Know electricity as experts
know it and get an expert’s pay”

They give you a
They teach you

pocket-size volumes is indexed so that
everything vou need to know is right at
your finger tips.

Croft tells you the things vou need to
know about motors, generators, arma-
tures, commutators, transformers, circuits,
switchboards, distribution systems—instal-
lation, operation and repair of electrical
machinery—wiring for light and power—
wiring of finished buildings—underwrit-
ers’ and municipal requirements—how to
do a complete job, from estimating it to
completion—illumination in its everv
phase—the latest and most improved
methods of lighting, etc.

The Standard in Practical
Electrical Training

Everywhere the Croft Library is ac-
knowledged as the standard—the leader—
in practical electrical training. It is the
daily guide of 59,000 highly paid electrical
workers and engincers. There is nothing
like it in print today. Tt is the most com-
plete, the best illustrated, the most care-
fully compiled, the most easily understood
library. No matter how much or how
little you know of electricity you will find
the Croft Library a sound, helpful guide
to greater accomplishment.

No Money Down—
Small Monthly Payments

So that you may test our state-
ments, we offer to send the complete
library of # volumes to you for 10
days’ free examination. We take all
the risk—pay all the charges. You
assume ng obligation of any kind—
you puay nothing unless you decide
to keen the books, in which event
you pay £1.50 In ten days and then
$2 a month for nine months.

Send the coupon now and sece the
books for vourself. It’s a little thing
to do but it may prove to be the best
move you ever made in your life,

§ McGraw-Hill Book Co., Inc.,
¥ 370 Seventh Avenue, New York.

1 . Gentlemen—Please send me the CROFT
1 LIBRARY OF PRACTICAL ELECTRICITY
g (shipping charges prepaid), for 10 days’ free
p ¢xamination. If satisfactory, I will send $1.50
p in ten days and $2 per month until $19.50 has
1 been paid. If not wanted, I will return them.
1 (To insure prompt shipment, write plainly and
1 fll in all lines.)

g Home Address..................
:City and State............... ... ... ...

1 Employed by ........ .. ... ...

g Occupation
|}
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PAT‘ENTS1

TRADE-\IARKS—DESIGNS
FOREIGN PATENTS

MUNN & CO.
PATENT ATTORNEYS
Associated since 1846 with tie

f Scientific American

SCIENTIFIC AMERICAN
BUILDING

24 West 40th Street
New York City
SCIENTIFIC AMERICAN
BUILDING
Washington, D, C.
TOWER BUILDING
Chicago, 1.
HOBART BUILDING
San Francisco, Cal.
VAN NUYS BUILDING
Los Angeles, Cal.
Books and Information on Patents and
Trade-Marks By Request

Associates in all Foreign Countries

A Personal Service for

INVENTORS

1 maintain an unexcelled organization
and thoroughly equipped laboratories, to
render the following services.

I PREPARE APPLICATIONS for
patents for filing in the United States
and foreign conntries.

1 PLACE INVEXNTIOXNS with re-
sponsible manufacturers, with whom I
am acquainted, under arrangements that
are made profitable to the inventor.

I SPECIALIZE in Electrical, Me-
chanical, Chemical, and Radio Devices.

I INVITE CORRESPONDENCE
with reputable inventors, Scientists,
Chemists and Physicists, regarding their
inventions and uncompleted experiments.

H. R. VAN DEVENTER

Licensed Professional Engineer
Registered Patent Attorney

342 Madison Avenue, New York City

who derive larg-

est profits know

and heed certain

simple but vital

facts before applying for Patents. Our book Patent.
Sense gives those facts; rent free. Write

LACEY & LACEY

644 F STREET, WASHINGTON, D. C,
Established 1869
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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” cannot
Such inquiries are published here for the benefit of all readers.

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to

protect the inventor as far as it is possible to do ‘so, .
Should advice be desired by mail a nominal charge of $1.00 is made for each question.
i Only one side of sheet should be written on,

and descriptions must be clear and explicit.

Sketches

NOTE:—Before mailing your letter to this department, see to it that your name and address are

upon the letter and envelope as well. a
the inquirer or his address is incorrectly given.

Many letters are returned to us because either the name of

RUBBER HAT COVER AND FRUIT
PICKER

(1051) 1. ¥. Smith, Oshawa, Ont., Canada.
writes: Do you think it would be advisable to get
a patent for an_article which would aid in the
picking of fruit? It consists of a long rubber
tube and of a bore slightly larger than the fruit
which is to be picked. Omne end is fastened to the
basket and the other end is fastened to the fruit
picker, The object of the device is to enable the
fruit to be plucked and it will then slide through
the tube directly into the basket.

Also, do you think it would be advisable to
protect an idea for a rubber cap which could be
slipped over the hat in time of rain and would
normally be kept in the pocket of the slicker, in
this way one would not need the cumbersome
umbrella. .

A. 1. XNeither of the two suggestions which you
have made are new, The fruit picker has been
described time and again in Science and Inven-
tion Magazine and undoubtedly in many other
publications,

The hat protector has already been covered by
patents and several organizations have tried to
place it on the market with but little success.
We do not advocate any further procedure.

MOTOR BOAT

(1052) Amaden Feia, New York City, N. Y.,
has designed a new system for motor boats which
he believes will produce speeds heretofore un-
heard of. The idea is to mount a boat on a series of
drums so that the boat floats on the drums. The
drums in turn are connected to the vessel by a
shaft and are free to rotate about this shaft. He
believes that in this way he will eliminate friction
Lecause the drums will turn on the surface of
the water. He asks our opinion.

A. 1. We doubt very much if you will be
able to secure any great speeds with the system
designed by vou. It is nearly as easy to push
a barrel in the water as it is to roll this barrel
in the same medium. The friction which exists
between the water and the drums and that existing
between the water and a vessel presenting the same
frictional contact area, would be so slight that
you would scarcely notice any appreciable change.
We certainly would not advocate that you proceed
with applying for a patent on this suggestion.
unless your own experiments convince you that
the idea is thoroughly practical and that you will
get desired speeds. We doubt it.

SHOE LACING
(1053) Bunyan Kennedy, McCool, Miss., asks
us what we think of an idea for an improved shoe
lace. He states that some time ago we wrote an
article on improving the modern shoe lace and
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WASHINGTON, D. C.

believes thHat he has accomplished it by placing
downwardly depending hooks along the lace edges.
He intends to use but a single shoe lace for clos-
ing the shoe.

A. 1. We think that your idea is a poor sub-
stitute for the modern hooks. With these. the
shoe can be laced much quicker than one could
possibly lace the style of shoe designed by you.
In addition to that, the modern hooks do not
present the metallic surface in close proximity to
the foot and there is very little possibility of the
stocking being torn by catching those hooks. e
certainly would not advocate that you apply for
a patent on the system because we think it is
inferior to present-day constructions and conse-
quently, it is doubtful if you could secure a
market for the same.

AIRPLANE

(1054)  loseph Hodkinson, Jr., Chicago. Il
intends to build an airplane in which the propeller
of the plane is to drive the plane forward and this
in turn is to be operated by an electric motor.
The motor is to secure its power from storage
batteries when the plane leaves the ground and
after it is in the air, two additional propellers con-
nected to generators are to continue to furnish
power to drive the ship.

A, It will not be necessary for you to build
the plane to test whether or not your system is
practical. DMerely take two electric fans; connect
one of them to a source of current supply and then
p-.ace the other one in front of it. The blades of
the second fan will soon revolve, due to air pres-
sure and vou can then couple the circuits so that
one fan will act as a generator and the other as a
motor and determine whether or mnot the system
will operate. If you believe that by this arrange-
ment you carnot take advantage of ‘“additional”
air currents, we advise you to place one fan
near the end of a board 8 or 10 feet long, pivot
the board at the center and mount a roller skate
at the free end, Then add two or three additional
fans to act as the generators. The system would
be much like perpetual motion and we doubt very
much if you will get any result from it what-
ever. We certainly would not advocate applying
for a patent.

AIRPLANE PARACHUTE

(1.()55) James Page, Brooklyn, N. Y., submits
an idea for an airplane parachute which opens
very much like an automatic umbrella, ie., the
type which upon pressing a button spreads itself.

A. 1. You intend to make every aviator wager
his life against the operation of a spring. While
the method is conceivably possible, it certainly is
not practical. It would necessitate a very long
spring and consequently, a rather long staff to
permit of such opening and the aviator could at
no time guarantee that the article would operate.
We certainly prefer the modern style of airplane
parachute to the method outlined by you and we
would not, under any circumstances, advocate pro-
tecting the idea further because we do not believe
you could secure a market for the same.

SELF-COOLING PITCHER

(1056) M. D. Aiken, Wilson, N. C., submits
a canvas pitcher for holding water which by seep-
age and evaporation, should keep the water in
the bag cool. His system for mounting the same
is rather unique,

A. 1. We are of the opinion that the article
designed by you should be quite good, particularly
as an aid for campers and we would suggest that
you build a model of the same and likewise have
a patent search made on the article. If you find
that the patent search reveals no similar patent,
you might proceed further with the suggestion.
If correctly designed and manufactured, the article
could be cheaply sold and make a reasonable
profit for both manufacturer and inventor.

(Continued on page 740)
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Patent Advice
(Continued from page 738)

RADIO AND PISTOL

(1057) Edward C. Johnston, Pittsburgh, Pa,
submits a suggestion for a radio set in a pocket-
book and another for a single shot pistol. He
asks our opinion.

A. 1. The idea of putting a crystal set in a
pocket-book is not new and a book radio was at
one time sold on the markeét for 50c complete with
crystal, tuning inductance, etc. We do not ad-
vocate applying for a patent on a similar sugges-
tion and doubt that you could possibly protect it.

The single shot pistol made in the form of a
fountain-pen may be quite good as a novelty, but
it is doubtful that you could get any sale on the
same in view of the ever-spreading laws against the
use of fire-arms.

Single shot pistols in the form of knives and
other articles of everyday use are well known.
Consequently, it is not to be advocated that you
attempt to protect your suggestion.

GLAZING MACHINE

(1058) Joseph Goscher, Paterson, N. J., asks
our opinion on a glazing machine in which putty
travels throtigh rubber tubes from an air-prootptub.

It would be impossible for us to hazard
any opinion on the idea advanced by you with
the very few details which you have given con-
cerning the same. You do not mention exactly
what you mean by an air-proof tub. Is the putty
to be placed under air-pressure and driven out by
the air pressure or is the air-proof tub merely in-
tended for preventing the putty from drying out?
Neither do you state how this putty machine is to
operate. At the present time there is a small sized
article of this nature on the market and unless
your system is much superior to the existing
device, we would certainly not advocate that you
apply for a patent on the same.

SPAGHETTI COOKER

(1059) Harry V. Stanfield, Jackson Heights,
N. Y., submits an idea for a macaroni or spaghetti
cooker, consisting of two pots, the inner one of
which is perforated, thus serving as both pot and
strainer,

A. 1. We do not see that your suggestion is
new and it is doubtful that you can protect the
same with a patent. While protection might be
obtained on a technicality, we do not believe that
the claims would be broad and basic enough to
warrant further procedure.

AIRPLANE BLOCK

(1060) Martin Michlik, Trenten, N. J., sub-
mits a suggestion for an airplane block made of
aluminum and arranged with a chain so that it
can be pulled away from under the wheels of the
airplane from either side of the vessel, instead
of from in front of the ship.

We are of the opinion that there is not a
sufficient demand for an article of this nature to
warrant protecting it with a patent. The wooden
blocks which are now in use could easily be se-
cured to a chain and a cable without in any way
infringing on your idea and would serve the pur-
pose as well as aluminum, In addition, they are
more resilient and they can be knocked about
which rough usage one could not give your ar-
ticle. We do not advocate patent procedure.

AIR SPEED INDICATOR

(1061) W. B. Simmons, Sacramento. Calif., has
requested our opinion on a device which will give
the actual speed of an airplane during flight and
also show the wind speed. He requests our
opinion.

A. 1. Inasmuch as you have given no details
concerning your article, it will be difficult for
us to advise you as to whether the suggestion is
worthy of further protection. There are devices
today which enable the aviator to determine his
speed and likewise to determine the air speed.
your system is superior to existing articles and if
it will” give direct reading on a gauge or other
indicator, it might be advisable to protect it with
a patent. If, on the other hand, the system re-
quires considerable calculation or manipulation
with slide rules or other mechanisms, it would
not be suitable for use on an airplane. If the
method is extremely bulky, it would likewise be
contra-indicated. Without details we can give
no further counsel.

SPLIT RIM TOOL

(1062) J. C. McAlister, Yellow Grass, Sask..
Canada, requests our opinion on an _article for
springing the split rims on a Ford. This article
is in the form of a bent belt, provided with a turn
buckle at the center.

A. 1. The system which you have designed is
not new and if memory does not fail us, was in
actual use approximately eight years ago. Since
that time the article has been replaced with a
method employing a lever which is far more suit-
able to the suggestion you made inasmuch as full
traction can be obtained on the lever and it is not
necessary to skin the knuckles while attempting to
turn the turn buckle. We would not advocate
applying for a patent on the suggestion.
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The Metal Emperor L
I By A. MERRITT

(Continued from page 707)

WE START ON A MYSTERIOUS JOURNEY

THE cubes moved with entire absence of
vibration; so smoothly and skimmingly,
indeed, that had it not been for the sudden
wind that had risen when first we had
stirred, and that now beat steadily upon our
faces, and for the cloudy walls streaming
by, I would have thought ourselves at rest.

I saw Ventnor drift toward the forward
edge. He walked oddly, as though wading.
I essayed to follow him. I could not lift my
feet, and found I could advance only by glid-
ing them over the surface, as though skating.
I: was as though, up to my hips, I moved
through a closely woven yer fluid mass of
cobwebs. I had the notion that if so willed
I could slip over the edge of the blocks, and
crawl about their sides without falling—like
a fly on the vertical faces of a huge sugar
loaf.

I drew beside Ventnor. He was staring

a1ead, trying to pierce the mists for some
glimpse of Ruth.

“Can you see them, Thornton?” His voice
“Why did I let her go alone?”

shook.

“Norhala raised her hand high above her head.
Up from the darkness flew another shape—a
monstrous, armed, flat-backed crab, angled
spikes protruded from it, jts huge body
spangled with darting, greenish flames.”

“They’ll be close ahead, Martin,” I said.
“Whatever it is we're bound for, wherever
1t is the woman’s taking us. she means to
kzep us together—for a time at least. I'm
sure of it.”

Drake’s rifle slipped from his hand and
fell. " As it struck the block there clanged
forth a curiously high, metallic note, muffled
instantly as though the sound had been
sucked in. He stooped to pick it up and
hzsitated incredulously, then tugged at the
stock with both hands. The rifle lay im-
movable,

He pushed it and it slithered away from
h'm. T bent and strove to aid him. For all
the pair of us could do, the rifle might have
been part of the gleaming surface on which
it rested. The tiny, deep-set star points in
the thing winked up.

“They're laughing at
Dirake.

We heard a cry from Ventnor.
straightened up.
nists like those of swimmers from water.
They lay all ahout us like a level sea. A
hundred yards ahead of us was the woman,
veiled in the vapors almost to the shoulders.
Pressed to her shoulder was the curly brown

us!”  whispered

We

Our heads shot above the .
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Science

head of Ruth. At her brother’'s cry she
turned. Her arm flashed out to him with re-
assuring gesture.

We were speeding toward an opening in
the valley’s mountainous wall a full mile
away. It was no ragged crevice. It gave
the impression of a gigantic doorway.

“Look!” cried Drake.

Between us and the gatcway, gleaming
angles began to break through the mists, like
the cutting fins of sharks. There were glints
of round bodies like enormwous porpoises.
The vapors seethed with them. Rapidly we
neared the portal. Now the fins and rolling
curves were all about us. They centered
upon the portal and streamed through—a
horde of the metal things, leading us, guard-
ing us, playing around us.

Weird, inexpressibly weird was that spec-
tacle—the vast aud silent vale with its
smooth mists like a coverlet of cloud; the
lovely head of the lightning witch sweeping
through them; the dull glint and gleam of
the metal mysteries flowing in ordered mo-
tion all about us; the titanic, glowing gate-
way—

We were in its threshold. We were over
1t.

CHAPTER IX

THE THING THAT FOLLOWED
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PON that threshold the mists foamed
like billows, but did not enter.

I could not determine whether the place
into which we had passed was canyon or
tunnel. I could see neither sky nor roof.
Ahead of us glided the block that carried
Ruth and Norhala. The woman still held
the girl close to her. In front of them swept
score upon score of her familiars, no longer
dully lustrous but shining as though cut from
blue and polished steel. Looking behind me,
I saw other scores of the metal things dart-
ing through the spume at the portal,

The walls were perpendicular. They glit-
tered palely with a greenish, metallic sheen.
They were of rock, but rock that seemed to
have been planed and plated. And the
meticulousness, the perfection of these
smoothed cliffs struck over my nerves as no
rasp could, stirring a vague resentment, an
irritated desire for human unharmonies and
human disorder.

“If we get close enough and I can get my
feet loose from this damned thing I'll jump !
muttered Drake, close beside me.

“What?” I gasped, startled out of my pre-
occupation. “Jump where ?”

He pointed. We were rapidly closing
upon the other cube. It was now a scant
twenty paces ahead, and it seemed to be
stopping. Ventnor was leaning forward,
quivering with eagerness.

“Ruth!” he called. “Ruth—are you all
right ?”
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Slowly, she turned to us—my heart gave a
leap, then seemed to stop. The girl’s face
was touched with that same unearthly tran-
quility which was on the woman's, and in
her brown eyes was the shadow of that pas-
sionless spirit brooding in Norhala’s own.
And her voice as she answered held within
it more than echo of Norhala’s faint, far-off
golden chiming,

“Yes,” she sighed, “yes, Martin—have no
fear for me—"

I glanced covertly at Ventnor, at Drake—
had I imagined, or had they too seen and
heard as I. Ventnor’s face was white, and
Drake's jaw was set, his teeth clenched.

“Ruth!” There was anguish in Ventnor’s
call

She did not turn; it was as though she
had not heard him.

The cubes were less than five yards apart.
Drake gathered himself, and strained to
loosen his feet from the shining surface,
making ready to leap. Sweat streamed down
his face.

“No use,” he gasped, “no use!”

“Ruth!” cried Ventnor again.

The block so near darted forward, resum-
ing the distance it had formerly maintained

$21,000.00
o
for Spirits

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

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

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

In view of these facts, should we not
consider all mediums fraudulent?

To the $10,000.00 which has been offered
by Joseph F, Rinn through this publication
for Spiritual proofs and the $1,000.00 in
addition offered by SCIENCE AND IN-
VENTION Magazine we now add Dun-
n:nger's $10,000.00.

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.

between us. The vanguard of the metal
things began to race with incredible speed.
They fled away. The cube that bore the
woman and the girl accelerated its own mo-
tion. It flew faster and faster. As swiftly,
our own followed it. The walls flowed by,
dizzily. There was a little wailing chorus
behind us.

Tre things that followed were racing
down upon us like a wave. Fifty feet in the
air was the crest of that wave—and even in
that moment of panic I noted with what
mathematical regularity the spikes of the
pyramids tipped it, and with what awesome
orderliness cube and sphere were placed.
Half across the cleft it stretched—not so
much wave or avalanche as curtain, two
hundred feet wide and a fourth of that as
high.

Closer it came and closer. Now its rigid,
shining, knobbed and spiked front was al-
most on us. Out of it stared the myriads of
steady, mocking eyes. We cowered, waiting
for it to break, and crush us.

A movement began in it. Ball and square
and pyramid writhed and spun and threaded.
Its middle began to contract as if an unseen
cable were drawing in its sides. There was
an infinitely rapid shifting.

The curtain was gone!
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In its place, gliding after us, was a colos-
sal figure, gigantic mate to that which had
shattered the armored men, yet not of any of
its shifting shapes. and to it in size as that
had been to the pigmy of the ruins.

Difficult—difficult beyond thought is it to
picture in words that prodigy following us;
built though it was from most familiar
forms—of nothing but globes and blocks and
four-sided wedges, shapes commonplace and
normal. It was their basic simplicity that
pointed the lance of terror—the stark horror
of the obvious transformed into the unfath-
omable.

The height of fifty tall men it arose, tow-
ering upon four slender, stilt-like legs made
up of alternate spiked six-foot block and
ball.  The spidery legs supported a huge
cylindrical body, from the top of which a
quintet of the girdered cubes, each twenty
feet long, thrust themselves. They radiated
like a five-pointed star, and over their

" length, swarming out of the body like bees

from a hive, flashed scores of smaller
spheres and blocks. These clustered at the
ends of the girders. They shifted.—and at
cach end was now a monstrous thirty-foot
wheel, its hubs the globular clusters, its
spokes the cubes and its rims great, tetra-
hedron-tipped spheres.
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And_all these changes had been made
while it maintained its steady, gliding pace
close behind us. .
“Prof(;ssor"' §aid Drake. *“Do you sup-
pose this lad is entertaining us, or just

amusing itself ?”

“It’s no laughing matter, Drake,” [ an-
swered, sternly, irritated by his flippancy.
“And no time for levity,” I added even
more tartly, for the wheeling crests had
doubled, the abrupt action pulling every one
of my nerves taut as a bowstring.

“I'll say it’s not!” he exclaimed. “You
put it in an nut-shell, Professor. You cer-
tainly have sized up the situation with an
amazing and original brevity.”

I flushed at the broad sarcasm.

“But at that we're dead wrong,” he went
on. “What the hell! If we don’t laugh at
it we're lost, aren’t we? If I had a barrel of
the old familiar brew here I'd sit on it and
twine vine-leaves in my hair, and sing to
that bird to show it just how much I'm
afraid of it. Well, all it can do is kill us!”

“It’s not death I fear,” broke in Ventnor.
“It’s what that witch is doing to Ruth’s
soul 1”

The five wheels that crowned the top of
the figure began spinning; they revolved
upon their own axes, and circled slowly
around the—neck—of the thing itself. As
they spun, each wheel tipped, hung over us,
staring with the countless star points even
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as the hobgoblin of the ruins had stared up
at me—and with the same curiosity.

“If there were enough of them they could
walk across the ocean,” muttered Drake.
As though it had heard him and under-
stood, the thing gently lifted one of its four
stilts, extended it leisurely over us, undu-
lated it, then placed it deliberately, and
daintily, directly in our path. There was
something hideously spiderlike in the move-
ment. Lower came the huge body, and
lower, threatening to crush us,

Two of the legs drew up toward the
trunk, joined ends, threw themselves loose
(rom the—hips—and became a vast and
sparkling ring, circling it so swiftly that it
seemed to be a wide and solid band of pol-
ished steel. The five wheels were now only
2 blur.

I'he legs began a rapid buckling and
straightening, like the flexing of immense
springs. There came again the curious wail-
ing sounds. Up rose the five wheels and

merged, as they lifted, into one enormous
circlet, and spun, like a huge, sparkling pin-
wheel, high up in the green haze.

And vanished within it.

“It was a—city! A city a full mile high and
crowned with countless spires and turrets,
arches and domes. It was as though the man-
made cliffs of lower New York were raised
scores of times their height, stretched a score
of times their length. And weirdly enough
did that stupendous pile suggest those same
towering masses of masonry when one watch-
ing from Brooklyn Bridge sees them thrust
up and out against the twilight skies. . . .”

CHAPTER X
THE DRUMS OF THUNDER

THE Thing now appeared to be headless

—a decapitated grotesque shape hovering
over us. From on high came once more the
wailings.
. Into view whirled the colossal ring, yards
m advance of us. Down it swept, was drawn
back like a leaf in a draft, swerved, and
clicked into place on the monstrous body.

The Thing trembled, ran together, melted
and was gomne, dissolved into a host of
spheres and blocks and pyramids that fol-
lowed in our wake like- a quiet, reaching
wave—gently and sedately.

We had swept over toward the right wall
of the cleft and were gliding over a broad
ledge. This ledge was, I judged, all of a
hundred feet in width. From it, the floor of
the place was dropping rapidly. The oppo-
site precipices were slowly drawing closer.
Our ledge steadily arose over the floor of
the canyon. The character of the cliffs
changed. Veins of quartz shone under the
metallic plating like cut crystal, like cloudy
opals; here a splash of vermillion, there a
patch of amber; bands of pallid ochre
stained it.

A line of inky-blackness appeared in the
exact center of the falling floor. Tt wid-
cned. Blackness welled up within it, black-
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8. GERNSBACK’'S RADTO ENCYCLOPEDIA
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science of RADIO. The ENCYC LOPEDIA is
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understand the definitions and descriptions.
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your library.
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ness that was the essence of the depths. Tt
spread suddenly wide open in two sharp-
edged, flying we(lges——

Earth dropped away. At our side a gulf
opened, an abyss, striking down immeasur-
ably, depth upon depth.

Scores of the cubes darted from the host
trailing us. They flashed by, and raced
ahead. A gloom began to grow, and decp-
ened until we were rushing into blackest
night. The night was pierced by a long
lance of pale blue phosphorescence.

I shiclded my eyes with my hands against
the hurricane wind and peered through the
chinks of my fingers. Ranged directly in
our path was a barricade of the cubes. I
closed my eyes against the annihilating im-
pact that seemed inevitable.

I heard an exclamation from Ventnor, felt
that on which we rode lifting, and unclosed
my lids.

We were soaring at a long angle, straight
to the top of the barrier. We were upon it,
and with unchecked speed were hurtling
through the blackness over the lance of phos-
phorescence, that now I knew was another
bridge of the cubes that but a little before
had fled past us. Beneath the span, on each
side of it, I sensed the woid.

We were over, and rushing along in the
darkness. There was a mighty tumult, a

$5,000 for
Perpetual Motion

The editors have received thousands of
different designs of perpetual motion de-
vices, and have received hundreds of cir-
cular letters soliciting finances for the
building of perpetual motion machines,

The editors know that if they receive
these letters, there are thousands of others
in this country who get similar letters and
who fall for the claims made in the numer-
ous prospectuses giving the earning capaci-
ties of the various machines.

Most of the shares of stocks for these
perpetual motion machines are being sold
at a rate of $1.00 per share, although some
inventors are trying to sell shares of stocks
at $100.00 per share.

Therefore the editors of this publication
say, ‘“Just come in and show us—merely
SHOW us—a working model of a per-
petual motion machine and we will give
you $5,000.00. But the machine must not
be made to operate by tides, winds, water-
power, natural evaporation or humidity. It
must be perpetual motion.”

The clangor
with tremendous

vast crashing and roaring.
grew and heat about us
wings of sound. -

Far away was a dim glowing, as of the
rising sun through heavy mists. Miles
away, gleamed what at first glimpse seemed
indeed to be the rising sun: a gigantic orbh,
whose lower limb just touched the blackness.

Lighter it grew about us. And ever loud-
er and more thunderous became the clamor.

Now I saw that at the foot of the orb was
a pool of flame. Into it, out of the depths.
protruded a tremendous rectangular tongue,
gleaming like gray steel. On the tongue
appeared an inky shape. It was like a gi-
gantic toad, squat and horned. TFor an in-
stant it was silhouetted against the shining
sphere—then vanished through it.

Silhouetted as had heen the toad-like
shape, the cube on which were Ruth and
Norhala blackened into sight. It seemed to
hover ; to wait.

“It’s a door!” Drake’s shout heat thinly in
my cars as:'lmst the hurricane of sound.

The seeming orb was indeed a gatewav.
Light streamed through it. The flaming col-
ors, the drifting shadows were beyond it.
The suggestion of sphere had been an illu-
sion, born of the darkness in which we were
moving.

A STARTLING MONSTER
ORHALA raised her hand high above
her head. Up from the darkness flew

another shape—a monstrous armored, flat-
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backed crab, angled spikes proiruded from
it, its huge body spangled with darting,
greenish flames. It swept beneath us and
by. On its back were multitudinous breasts
from which issued blinding flashes—sapphire
blue, emerald green, sun-yvellow. It too hung
polsed standing out jet-black, rearing upon
columnar legs.

It vanished. In its place was the cube
that bore Norhala and Ruth. Then they,
too, were gone and we stood where but an
instant before they had been.

We were high above an ocean of living
light—a sea that stretched mile upon un-

~ounted mile away, and wlose waves
streamed thousands of feet in air, flew in
gigantic banners, in tremendous streamers,

in clouds of varicolored flame—as though
torn by the talons of a mighty wind.

Sight cleared. \Within-the sea of light
swam shapes cyclopean, unnameable. They
moved with an awcsome deliberateness.
From them came the volleys of the light-
nings.

And now the tumult was as ten thousand
Thors smiting with hammers against the
enemies of Odin. As a forge upon whose
shouting anvils were being shaped a new
world.

A new world? A metal world?

The thought spun; and was gone.
Abruptly the clamor had died, the lightnings
ceased, the flitting radiances paled, and the
sea of flaming splendors grown thin as mist.

Through the waning light and far, far
away—miles high it seemed, and many,
many miles in length—a broad band of fluo-
rescent amethyst shone out. I‘rom it dropped
curtains, shimmering and nebulous, as the
marching folds of the aurora. Theyv cas-
caded out of the amethystine band. Purple-
black against them bulked what at first I
thought a mountain, so like was it to one of
those fantastic huttes of our desert when
their castellated tops are silhouetted against
the setting sun. Closer we came to it—

It was a—city!

A city a full mile high and crowned with
countless spires and turrets, arches and
domes. It was as though the man-made
cliffs of lower New York were raised scores
of times their height, stretched a score of
times their length. And weirdly enough did
that stupendous pile suggest those same tow-
ering masses of masonry when one watching
from Brooklyn Bridge sees them thrust up
and out against the twilight skies.

The pit darkened. The vast. purple-sha-
dowed walls of the city sparkled with count-
less lights. From crowning arches and tur-
rets leaped broad filaments of electric flame.

Was it my straining eves, the play of
night and shadow—or were those high-flung
excrescences shifting and changing shape?

They were shifting arches and domes, tur-
rets and spires were melting in ferment, like
lightning-threaded, rolling cdges of the thun-
der-cloud!

I wrenched my gaze away. Our platform
had come to rest upon a broad and silvery
ledge close to the curving frame of the por-
tal, and near us stood Norhala, arms clasped
about the rigid form of Ruth.

Before one of us could find tongue to cry
out, the cube glided to the edge of the shelf,
and dipped out of sight.

That upon which we rode trembled,
sped after it,

There came a sickening scnse of falling.
We lurched against cach other. Tor the first
time the pony whinnied, fearfullv. Then we
were flying down a wide and steeply angled
ramp—into the Pit, straight toward the half-
hidden, soaring, escarpments flashing afar.

Far ahcad raced the woman and the maid.
Their tresses streamed. mingled. silken web
of brown and shining veil of red gold. Lit-
tle clouds of sparkling corpuscles threaded
them, like flitting swarms of fireflies. Their
bodies were nimbused with tiny, flickering
tongues of lavender flame.

About us, ahove us, began again to rumble
the countless drums of the thunder.

and
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CHAPTER XI
THE PORTAL OF FLAME

T was as though we were upon a meteor

hurtling through space.  ‘The split air
shrieked and shrilled. The blast bent us far
back on thighs held rigid by the magnetic
grip. The pony spread its legs, and dropped
its head. I watched Ventnor crouch lower
and lower, cyes shielded behind arms folded
over his brows, straining for glimpse of
Ruth; saw Drake crouching beside him,
bracing him, supporting him, bent against
the tempest.

I twisted, dropped upon my right arm,
thrust my head against my shoulder. and
looked backward. When first T had looked
upon the place I had sensed its immensity;
now I began to realize how vast it must be
—for already the portal through which we
}flad come glimmered far away, dwindling
ast.

I became sensible of a diminution of the
cyclonic force. I turned my head, cautiously.
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Upon the very edge of the flying blocks
squatted Drake and Ventnor, grotesquely
frog-like. I crawled toward them-— ~crawled,
literally, like a caterpillar, for wherever my
body touched the surface of the cubes the
attracting force held it and allowed a creep-
ing movement only, surface sliding upon sur-
face.

As my bare palms clung to the things I
realized with finality that whatever their ac-
tivation, their life, they were metal.

There was no mistaking the testimony of
touch. Metal they were, with a hint upon
contact of highly polished platinum. or, at
the least, of a metal as finely grained as it.
Also they had temperature, a curiously pleas-
ant warmth. The surfaces were, I judged,
around nincty degrees Fahrenheit. I looked
deep down into the little sparkling points.
They were like the points of contact of in-
numerable intersecting crystal planes. They
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held a paradoxical suggestion of being close
to the surface, vet infinite distances away.

And they were like—what was it they
were like?

[t came to me with distinet shock that they
were like the galaxies of little aureate and
sapphire stars in the clear gray of Norhala's
=ves!

I crept beside Drake and struck him with
"ny head. He looked down at_me,

“Can't move,” I shouted. Cant lift my

Mands. Stucl\ f’l@t—hl\e a fly

“Drag ’em over your knees,” he cried,
benqu to me. "It slides them out of the
Attraction.”

Acting as he had suggested T found that I
could slip my hands free I caught his belt,
and tried to 1ift myself by it.

“No use, Prof,”" a grin lighted his tense
face, “you’ll have to keep praying till the
power’s turned off. I\othm" here you can
slide your knees up on.’

I sank back on my haunches to relieve the
strain upon aching leg-muscles.

“Can you see her ahead. Thornton—
Ruth?” Ventnor turned his anxious eyes to-
ward me.

I shook my head. 1 could see nothing.
Tt was, indeed. as though the clustered cubes
sped within a bubble of the wauly glistening
vapors; or rather as though in our passage,
as a projectile does in air, we piled before
us a thick wave of the mists which, stream-
ing along each side and closing in behind,
obscured all that lay around.

Yet, T had, persistently, the feeling that
be\ond these shroudings was vast and or-
dered movement. M\rladc of feet of crea-
tures of an unknown world marking time
just outside the threshold of our own.

Drake and Ventnor straightened up. I
raised myself to my own aching knees.

We were at one end of a vortex, a funnel-
ing within the radiant vapors; a funnel
whose further end. a mile ahead. broadened
out into a huge circle, its mistily outlined
edges impinging upon the towering scarp of
the city. It was as though before us lay a
crystalline cone against whose curved sides
some radiant medium, heavier than air, light-
er than water, pressed. The top arc of its
prostrate base reached a thousand feet or
more up the precipitous wall. Back from
the curving sides of this cone, above it and
below it. the pressing luminosities stretched,
into, it seemed. infinite distances.

Through them, suddenly, thousands of
brlght beams bhegan to dart, to dance. weav-
ing and interweaving, shooting hither and
von—Ilike myriads of searchlights in a phos-
phorescent sea fog. like countless lances of
the aurora.

The rays sprang upward from the ecarth.
Now they were countless lances of light
horne by marching armies of Titans. Now
they crossed and andled and flew as though
they were clouds of javelins hurled by hat-
tling swarms of the Jinns of Light.  And
now they stood upright while throuvh them,
thrusting them aside, bending thcm passed
vast, vague shapes like mountains forming
and dissolving, darkening monsters of some
world of light pushing through thick forests
of slender, high-reaching trees of cold flame,
slnftmg shadows of monstrous chimeras shp-
ping through jungles of bamboo with trunks
of d:amoml fire, plnntacmal leviathans
swimming through brakes of giant reeds of
radiance rising from the sparkling ooze of
a sea of star-shine.

“Ruth!” groaned Ventnor.
is she?”

The shining cone began to move. Slowly,
the base ellpped down the shimmering fa-
cade; down, steadily down.

Not ten yards ahead of us and still deep
within the luminosity appeared the head of
Norhala and the head of Ruth. The two
rose out of the glow like swimmers floating
from the depths.

But neither turned to us: each stared

"straight along the axis of the sinking cone,

“Ruth! Where
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“The Perfect Writing Instrument
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Others are dolng 1it.
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1256 'ConnBldg.Elkhart,Ind.

the woman’s right arm holding Ruth close
to her side,

Drake’s hand caught my shoulder in a grip
that hurt—nor did he need to point. The
funnel had broken from its slow falling. It
had made one swift, startling drop and had
come to rest. Its recumbent side flattened
into a triangular plane, widening from the
narrow tip in which we stood to where its
base rested against the blue wall.

The misty-edged circle had become an
oval, a flattened ellipse. In its exact center,
shining as though it opened into a place of
pale azure incandescence was a Cyclopean
square gateway.

On each side of it, a slit was opening.
They began as thin lines a hundred yards in
height, through which the light seemed to
hiss. Quickly they opened—widening like
monstrous cat pupils untit at last their wid-
ening ceased, and they glared forth, the blue
incandescence gushing from them like molten
steel from an opened sluice,

Deep within them began a movement.
Scores of towering shapes whirled within
them. These glided out—score upon score
of obelisked shapes.

They rushed forth, wheeling like der-
vishes, driving like leaves in a whirlwind.
Out they swirled from the cat’s eyes of the
glimmering wall—dervish obelisks crowned
with spinning fires, and vanished in the mist.
Instantly, the openings contracted; were but
slits; were gone. Within the oval was only
the great gateway.

The leading block leaped forward and
rushed down the steep. Those that bore us
followed. Again, under the strain of pro-
jectile flight, we clutched each other, and
the pony screamed its terror. The metal
cliff rushed to meet us like a thunder cloud
of steel. The portal raced upon us—a square
mouth of cold blue flame.

Into it we swept. We were devoured by
it. Light in a blinding, intolerable flood beat
about us.

(To be continued)
(Second Serial Rights)

Articles in December

“Radio News”

The Peridyne Five—By Hugo Gernsback.

260,000 Good Customers Waiting for Radio
—By Armstrong Perry.

The Super-Hilodyne Receiver—By Fred A.
Jewell.

The Fourth Annual Radio World’s Fair.

Golden Opportunities of Custom Set Build-
ers—By Earl Sowers.

A  Conveniently Adjustable *“B”
Unit—By Joseph Riley.

Broadcast Listeners’

Power

Section.

SHORTER DAYS, BIGGER
LIGHT BILLS

The size of the bill will vary month by
month, in direct proportion to the number
of hours artificial illumination is necessary.

Statisticians in the electrical industry have
figured out the average number of hours a
day that artificial light is needed approxi-
mately as follows:

January ............ 6.35
February ........... 5.38
March .............. 4.10
April ... ... 348
May ... ..., 295
June ................ 2.55
July ... .l 2.66
August ... oo 4.00
September .......... 4.45
October ............ 4.90
November .......... 6.18
December .......... 6.85

8
—Courtesy N. E. L. A.
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Reader’s Forum
(Continued from page 721)

made the proposition seem absurd—and this is why:

Granting that the crystal itself lost all or most
all of its weight, if placed in mid-air it would
stay there, because weight is the measure of the
force of gravity on a body, and a body with no
weight would have no gravitational pull exerted
upon it. There are, however, several possibilities
of a body being without weight, one is if a body
is situated in the exact center of the earth, the
other is if a hody is situated approximately 160,-
000 miles from the earth. In the latter case for
example, a bucket of water could not be emptied,

for there would be theoretically no “up” nor
"down”. Now in the case of the quartz crystal
proposition, a fifty-five pound weight was ap-
parently standing in mid-air connected to the

quartz, hut the point is that even assuming that
the crystal possessed no weight, the weight of the
fifty-five pound body would draw it down to the
surface of the table, being physically tied to it.
It is possible, however, to have a steel or iron
bar stand in mid-air if two permancnt magnets
are correctly spaced from it, but this phenomena
is due to niagnetic effects, that apparently nullify
gravity, for the iron itself doesn't lose its weight,
Jounx HeNry MEREDITH,
New Haven, Conn.

(You are certainly to be congratulated on your
clear thinking and on your ability to analyze
statements made in even a scientific publication,
unless they are proven. To paraphrase the old
saying "An occasional hoax now and then is
relished by the best of men.” There are alto-
gether too many hoaxes being perpetrated today
to warrant acceptance without investigation.—
EDITOR.)

THE GRAVITATION HOAX—GOOD
Iditor, SCIENCE AND INVENTION:

Your gravitation hoax was a good one.
wondered why people believed the Moon
1 know why now!

Being an amateur photographer I should have
known what an old German telephone transmitter
looked like, thought the microphone was a coil,
never saw the headphones, until they were pointed
out to me, and missed the fact that the wire loop
was not taut around the weight ring.

Verily, man is a credulous critter,

GLENN D. Rasuck,
Ames, lowa.

(The above letter is just merely one example
of the very many which we receive, indicating
that the readers really believe that gravity had at
last been defied. We admire the writers for their
acknowledgment of having been fooled by what
appeared to be an authentic case of nullifying
gravity, but which did not bear investigation.—
EDITOR.)

I once
Hoax.

HE ALSO WAS FOOLED

Lditor, SciIENCE AxD INVENTION:

In regard to the Gravity
published in the September
that T believed it. Ilowever, the main illustration
Jooked strange to me (rather like a haphazard
collection of junk) and I wondered why the high
frequency oscillator was “omitted for clearness®.
I had considered gravity nullification as a
experiment for our class of Physics.

I think you made a mistake in using the IToax
as subject for a cover illustration. It was cer-
tainly misleading, I fear I shall expect to find all
vyour articles to he hoaxes for some time to come,
My confidence in you is shaken. I excuse my
gullibility on the grounds of youth, being fifteen
vears old.

On page 394 of the Septemher issue you carried
an article entitled, “To The Moon Via Tunnel”.
How, T wonder, would the travelers in space alight
safely upon returning to the earth?

You are to he congratulated upon abolishing
Wirekraft and Matcheraft.

You are to be congratulated again upon your
selection of A. Merritt’s “The Metal Emperor”
as a scientifiction tale. 1t is doubly welcome fol-
lowing “The Radio Séance,”’ in which I was unahle
1o find any trace of science,

. Nullification TToax
issue, I must admit

EARLE MILLER,
Eaton Rapids, Mich.

(We regret very much that your confidence in
us has been shaken, but we can assure you that
if we perpetrate any hoax whatsoever, we will not
permit the error to remain without exposing it.

There is no reason why people flying in space
could not return to the earth by the same means
of lccomotion, which they used in leaving this
Earth’s gravitational pull. By the aid of rockets,
any interplanetary vessel could be steered.—
EDITOR.)

A FEW SUGGESTIONS

Editor, Science anp INVENTION:

Having been a reader of your magazines—
SCIENCE AND INVENTION, AMAZING Stories, and
Tue ExPERIMENTER (in its day), I decided to
pass a few remarks regarding them,
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Amg:ingNewGlassCleanex
o

PROFITS!

four orders.

15aDayPROFIT,

HERE’S an absolutely new, money-making proposition

that will bring you big profits—easy profits—QUICK
You can make $50 a week in spare time—
$100 in full time—taking orders for JIFFY GLASS OLEANER—3a
new, pure, harmless liquid that easily and instantly cleans glass
surfaces without water, soap or chamois. Think of it! Unequaled for
cleaning windows, mirrors, windshields, show cases, eyeglasses, etc.

Anyone, Anywhere, Can Earn Big Money

All you do is demonstrate to housewives, automobile owners, stores,
garages, etc.,, and take orders.
ness from your locality must come through you, and you alone get
the profit on every order.
Just moisten a cloth with Jiffy Glass Cleaner, rub
over the surface of the glass and then polish with a dry cloth. In-
stantly removes all dust, dirt, grease and grime without streaking.

We do not sell dealers. All busi-

Every demonstration brings you two to

After one application windows shine, gleam and sparkle like cryatal
—and stay clean twice ag long.

Albers Made $47 in a Day!

Henry Albers, Ohio, made $47 in ond day and
he says that $100 a week is easy for him.
Men and women everywhere are making amaz-
ing profits with Jiffy Glass Cleaner and my
350 other fast-selling products. Chris. Vaughn,
Ohijo, made $125 in a week; L. O. Van Allen,
Ill.,, averages more than $100 a week; Mrs.
K. R. Roof, 8. C., earned $50 in her first
week's spare time; Mrs. B. L. Hodges, N. Y.,
earns $18 to $20 a day; H. Q. Hanson, N. D,
makes $75 a week in spare time. You can
make this big money, tool

Send No Money

I don't want you to send me a cent. All I
want you to do is let me show you how you
can make $50 to $100 a week, without experi-
enco and without taking any course of train-
ing. I agree to furnish everything you need,
to tell you what to do and say in this easy,
fascinating work. You positively take no risk
whatever. You_ can’t lose a penny and yet
you have a wonderful chance to reap big prof-

its quickly. You can make $10 to $20 a day
right from the start.

Introduce Jiffy Glass Cleaner in your locality
while it’s new. This is your chance to make
more money than you've ever made before.
Send coupon for full details—without cost or
obligation to you! Aect quick for big profits.
Send coupon TODAY!

THE JIFFY GLASS CLEANER CO.,
3562 Monmouth Ave., Cincinnati, Ohlo.
Piease send me full details of your money-
making proposition without cost or obligation.

Name. covvesocsascns
Address. ...

[
- (Print or Write Plainly.)
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Learn in Los Angeles

Be an electrical specialist.  Gain quick success in this most
fascinating and profitable ficld. Learn at National in the
center of tremendous electrical projects costing more than
$100,000,000.00 — unlimited opportunities now.

Practical, intensive training by National’s job-experience
method in 6 to 9 months. All technical essentials included.
School endorsed by leaders in electrical industry, You learn
all branches of electricity, including radio. Million dollar
institution; all modern equipment and training facilities.
Life scholarship, No age limit Free em. F

ployment service. Earn living expenses
while training. Over 17,000 successful

graduates. 23rd year. Big, illustrated BooK
B4-page catalog sent FREE. Write today.
NATIONAL FLECTRICAL SCHOOL

Dept. 286, 4006 So. Figueroa, 1LOS ANGELES, CALIF.

SQUAB (I BOOK () FREE

Breed squabs and make money, Sold by millions.
Write at once for free 40-page book beautifully
printed in colors telling how to do it. You
will be surprised. PLYMDUTH ROCK SQUAB CO.
~ 506 H St., Melrose Highlands, Masx.

GAS 5¢c. PER GALLON

Any  Ford Owner who
wants to cut his gas down
to 5c¢. per guallon should
write at once to Frank
Andrews, I'resident,
Blancke Auto Devices Co.,
Dept. 863-T. 154 E. Erie
St., Chicago. A simple
little thermostatic device

put on in  two minhutes
without drilling or bother
has made this possible for
thousands of Ford Owners,
Results of 331.272 public
and private tests show as-
tounding gas mileages up
to 68 miles per gal. Agents
make as high as $3.000.00 a month just taking
orders for this marvellous device. $15.00 a day
is guaranteed .to Distributors.

Frank Andrews will send a Blancke Control Free
to Ford Owners who will introduce it in their
communities.  Get one Free. Write him today.

‘A’ L ATTRACTIVE FURNI.
s TURE YOU CAN MAKE

YOURSELF
GLUE Send 10¢ for TePage's Home

A Work Shop Book containing
romplet'e directions for making 2@ different prajects.
LePage’s Craft League, 586 Essex Ave., Gloucester, Mass.

Price $2.50—Worth $10.

make room.

230 Fifth Avenue

BOUND VOLUMES a4t GREAT SACRIFICE

12 full issues of back magazines, handsomely bound in stiff cloth cover, tremend-
ously valuable for reference and other uses, for sale at great price reductions to

ScIENCE AND INVENTION—May 1925 to April 1926

THE EXPERIMENTER—November 1924 to October 1925

Other volumes advertised elsewhere in this issue.

EXPERIMENTER PUBLISHING CO., Inc

New York, N. Y.
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‘compares
11 completevess
and convenience

1o m— |
Radio Listeners Guide & Call Book

THERE is little difference in price, lar Call Book. If you wish to know
but a big differcnce in the quality the Letters, the Wave Length, the
and usefulness of Popular Call Books. Power, the Location, the Ownership of
any Broadcast Station in the United
States, Canada or Foreign Countries,
you will find them all in “RADIO
LISTENERS GUIDE and CALL
BOOK” and so conveniently and com-
pletely that you will be amazed.

L6/ 770

In presenting this most valuable of all
Books for Every Owner of a Radio Set,
RADIO LISTENERS GUIDE has
emphasized its scction devoted to the
listing and information of Radio
Stations.

There is also a large portion of RADIO
LISTENERS’ GUIDE devoted to new
circuits, apparatus and helpful hints for
set owners,

This information is more complete and
presented in a clearer and better ar-
ranged manner than in any other Popu-

116 pages mm all, hundreds of illustrations, all Radio Information.
Beautiful Colored Cover. Size 9 x 12 inches.

SOC.—ONLY—ON ALL NEWSSTANDS

OR ORDER DIRECT

CONSRAD CO., Inc. - - - 230 Fifth Ave., New York

MAKE THAT
YOUNGSTER HAPPY

A modern Magic
Chest for that 5 to
60-year-old young-
ster makes an Ideal
Gift.

BECOME A
RAILWAY POSTAL CLERK

I’ay has been raised from $1900 to $2700 a
year. Steady job. DIleasant work. Com-
mon education sufficient. No “pull” neces-
sary. Mail coupon for FREE Catalog.

“Chock  Full’” of

Ressnssassesssensneseer, A R. Patterson, Fun Magic and
* CL_vxlll)estervice xystgrya go sIHt"
'Y rt, equired. Complete
i s
Patterson School, %. SHenk ot B
Dept. 9012, Rochester, N. Y. (o LD B FREE
Sirs: Send me without charge your Q.RnNc.heyster,

Eatnlog, deseribing this and other with each chest our

1. 8. Government positions. new 1130(%( lli’sgirl:g
0 our Tricks
NAMBG  svcions » somions srovirere o aieieieie aie e arera and Famous illu-
AdATESS ..ot sions. Dealers write

for wholesale prices.

Insttl)re yourséopy rcela;ching you each month. Sub-
scribe to IEN & INVENTION—$2.50 a .
year. Experimenter Publishing Co., 250 5th Ave., THE MAGIC SHOP, Hudson Terminal, New York, N. Y.

N. Y. C. oge o

turn the rocket into smoke.

Science and Inwention for December, 1927

On the whole, they are excellent with the
exception of two faults (which have been brought
before your attention by a numher of other
readers) the name ‘“‘Amazing’’ Stories, and the
inclusion of radio articles in SC1ENCE AND INVEN-
TION, The introduction of *What Do You
Know?” doubles the value of AMAZING STORIES—
why not print it on the front cover or inside on
the front page where it will be noticed first thing.
Also, if your ‘‘vote of preference” was printed on
a page with advertisements on the other side it
could be used without spoiling the magazine for
another person or a rereading. If this principle,
in fact, could be applied throughout ScIENCE A¥D
INVENTION, those who do not wish to fill up space
with a lot of unwanted material could cut out the
desired articles without spoiling others—for example
—to cut out the chemistry section usu.lly means
ruining the electrical,

In ScCIENCE AND INVENTION more articles on high
frequency electricity (the building of such coils
and their uses for example) microscopy, and
chemical tests would be very interesting. I don’t
helieve you ever published any articles on trick
photograph, etc.

Referring to the letter by D. M. Hough of Chi-
cago, in July issue of ScCiENCE AND INVENTION, I
would like to mention that an old hook, pub-
lished ahout 1904 (?) entitled, ‘“The Dissociation
of a Personality”, by Dr. Morton Prince. This
ought to be very interesting and instructive to
those interested in that subject.

W. R. SETTLE,
Edmonton, Alta.,, Canada.

(Quite a few years ago, SCIENCE AND IN-
VENTION Magazine ran a contest on double
exposure photography and trick photography.
For some reason or other, it did not appeal to the
majority of recaders. While we realize that it
would be bad, from many of the readers’ stand-
point, to publish an article on each alternate page
of SCIENCE AND INVENTION, there are
many who would not prefer this system, Of
course, such an arrangement would enable a maga-
zine to be cut up and pasted into a book without
destroying other articles. The best possible way
of doing so with the present arrangement is to
secure two copies of the magazine and tear the
pages out, pasting them down as desired. In this
way the complete article will always be on hand.
—EDITOR.)

A ROCKET IN SPACE

Editor, SCIENCE AND INVENTION:

You say that you receive thousands of designs
of perpetual motion devices. Now, Mr. Editor,
don’t you think it would be a good idea to publish
some of these devices in your magazine? This
might save many dollars to inventors who are
working on perpetual motion machines, but do not
know that the device they are working on has been
tried out by hundreds of other inventors and
proved a failure.

I'm reading an article in your magazine on
how it is possible to send a rocket to the moon.
I think that you or whoever wrote that article,
has overlooked one thing and maybe two. First,
that sending a rocket from the earth into the space
of absolute zero, which is 273° helow zero, would
cause the rocket to burst into microscopic particles
before it would reach a height of 200 miles above
the earth, inasmuch as the pores of the rocket ma-
terial would have to adjust themselves to absolute
zero. With a rocket traveling at such a speed, it
would be impossible for the pores to change. I
may bhe mistaken. On the other hand, there may
not be an area of absolute zero. Scientists tell
us that the earth does not get even one thousandth
of the heat that is directed to the earth through
space. Perhaps it is so hot that the heat would

STevE WARMECKY,
Indianapolis, Ind.

(We have on several occasions published some
of the more difficultly analyzed perpetual motion
devices in SCIENCE AND INVENTION Maga-
zine. On the whole, most of the perpetual motion
mechanisms follow a certain set order of rules or
else a certain fixed number of styles. These styles
are quite clearly explained in Percy Verance’s
book called, ‘‘Perpetual Motion.” This book, if
read and carefully considered, will be the means
of saving many dollars on ridiculous combinations
of machinery, but the difficulty is that most per-
petual motion inventors believe they can surmount
glllddiﬂiculties of previous inventors in the same
elds.

There is no reason why a rocket going to the
moon should burst into microscopic particles be-
cause it is at a temperature of —273° below zero.
While it is true that gases at this temperature
would not continue to exist, it does not necessarily
mean that other objects would go out of existence.
There is much interstellar dust and there are many
satellites in that space of —273°, and these
satellites do not burst nor does the dust vanish
into nothingness—an inconceivable state.—~EDI-
TOR,)

PLAGIARISM

Editor, SCIENCE AND INVENTION:

Qur attention has been drawn to an article ap-
pearing on page 518 of the October number of your
publication ScCiENCE Anp INvenNTioN. The design
of a Cigarette Field Gun has heen copied in detail
from one of our copyright designs issued hy us
some time ago. We enclose cutting taken from our
catalog in which this design is illustrated.
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We are quite sure that with a publication of
such high repute as yours, that this design would
not be inserted without asknowledgement to us had
you known from whence the idea had been taken.
We think, however, that you will wish to very
strongly write to your contributor, Mr. J. E.
Lovett, who has presumably submitted this article
as an original one of his own.

R. M. Tuowmas,
Handicrafts, Ltd.,
London, England.

(You are perfectly correct in assuming that
had we known the existence of the design of a
cigarette field gun, the article would not have ap-
peared in SCIENCE AND INVENTION Maga-
zine without credit to the designers. It is im-
possible for the editor to know everything that
has been published and we always thank our
readers for pointing out any sign of plagiarism.
It may be that Mr. Lovett himself did not know
of the existence of the design, having probably
purchased one of these guns and made the illus-
tration from the purchased product or perhaps
he obtained it as a present from some friend who
claimed the idea as original. We always like to
give our writers the benefit of the doubt. On
the other hand, we do not countenance plagiarism.

We are certainly pleased to here insert the
credit for the design.—EDITOR.)

FILTERED LIQUID AIR

Editor, SCIENCE AND INVENTION:

I am taking the liberty of asking a question.
One cannot experiment with little or no apparatus
and if you cannot answer my query, you may
experiment or refer the question to someone else,

What power of magnification would filtered liquid
air have, when contained or circulating within a
thermos tube, the tube possessing curved glasses
at its ends? Some such method might conceivably
greatly extend our vision in astronomy, I under-
stand that the “evening star” appears larger be-
cause its light passes through more of the earth’s
atmosphere. I understand that filtered liquid aii
appears bluish in color and it may be necessary
to neutralize same.

Any comment or advice will be very much ap-
preciated.

I enjoy SciENce anxp InventioN hugely.

Mark L. FraxNKLIN,
Owen Sound, Ont., Canada.

(We do not believe that filtered liquid air
would give a very great magnification factor.
This would depend largely on the shape of the
lens and its size. The difficulties in making two
curved pieces of glass to hold the liquid air would
be just as manifest as if the same glass were used
for a telescopic lens. Filling the space between
the two walls with liquid air would cause the
glass to become very cold and would cause the
moisture of the air to condense thereon, produc-
ing a surface coating of white frost, detrimental
to subsequent use. The internal pressure would
likewise be quite great and the liquid air, due to
its unstable state, might boil vigorously within
the confining walls, Any other transparent me-
dium might be used instead of liquid air with
practically the same results. We believe that the
system outlined would be of no particular value
to astronomy.

A new telescope with a lens 300 inches in diam-
eter is about to be built, You can read all about
it in this issue of this magazine.—EDITOR.)

TRANSMITTING VIBRATIONS
Editor, SCIENCE AND INVENTION:

I certainly think your July number is a wonder-
ful improvement over the June one. It seemed to
me that you were publishing less science every
month until at last the June issue contained more
Wire, Matchcraft and Departments than scientific
articles. However, the July is a “peach” and
there are few articles to be criticized. Personally,
I think “New Devices of the Month”, “Magic”,
“Home Mechanics” and “Motor Hints” could be
left out and other real scientific subjects discussed,
Now so you will not think I'm a crank, T'll tell
you what to keep in your magazine at all costs.
First, is the editorial: second, the story; third.
“Experimental Chemistry”; fourth, “Experimental
Flectries”; fifth, “The Constructor”; sixth, “How
Ta Make It”’; seventh, “Wrinkles”; and eighth,
“Radio”’. By the way, it seems in the July issue
you forgot “The Junior Electrician’’, a fine article!
Also, for the life of me, I cannot count forty
radio articles.

Now that T have told you what T think of your
fine magazine, 1 would like to open a new topic
for discussion in the Readers Forum. That is.
the possibilities of transmitting by radio solid sub-
stances. My ideas on the subject started from

the July Awmazine Storins (another “‘peach”)
where in the story “Radic DMates”’ the author
briefly described a means of transmitting solids.
He says a wooden ball was dissolved into its
vibrations and these transmitted into the ether
by radio waves. I do not fully understand the

idea of dissolving it into its vibrations and I would
appreciate (if this letter is published) that some-
one attempt to describe in the Readers Forum
their interpretation of that phrase. Again if
humans were transmitted, what would become of
our soul which everyone is supposed to possess
and is in no material form as far as we know?
People declare criminals and murderers as soul-
less beings; what then would humans be like if
they were transmitted over some sort of device
for that purpose?
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LEAVE IT TO THE YOUNGER CROWD TO KNOW THE BEST!

T is characteristic of

this younger set to settle the cigarette question exactly as
they settle their hard-fought games — on the sporting
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principle of “may the best win!

ATIMA

LIGGETT & MYERS TOBACCO CO.

Chemical Tricks

Boys

Surprise and puzzle your friends with
magic chemical tricks; make ink; dye
cloth; test water and soil; write secret
letters with invisible ink; pour blue,
brown and black liquid from a pitcher
of water. All these and many more
chemical stunts are easy with Chem-
craft Junior. It’s the best box of
fun you ever had! Get yours now.

Only 25c¢ Postpaid

FREE MAGAZINE
of the ChemCraft Club
to every boy who writes
for it now. KFull of new
ideas and chemical
stunts. Ask for yours!
The Porter Chemical Co.

105 Summit Ave,

Hagerstown, Md.

LEARN TO DRAW!
Remarkable book--“COM MERCIAL
RT AND CARTOONING.'”" Ex-
A lalns how to make illustrations for
Eoo ks, advertisements, etc. Alsohow
to become a Cartoomst. NO COR-
ESPOND RSE ~- Book
telle all--M _cha teru--125 illustra- ,
tions, Explains Elementary Draw-

ing S!nll ife; Pen, Ink, Charcoal (
te. Bound F1 god Gravgn Worki Cartoonis
ef oun lexible, €er. ostpal or
2.00(C.0.D. l’Icextra) OGII.V E PUB, CO.,

7 Rose Street, New York, Dept. §39

TpENE:

All Standard Makes

Your cholce of the World'e belt
typewriters—Underwood, Rem.
Ington, Oliver — full size, Ial

completely rebuilt an &
refinisbed brand new, Prices =%
emaabed dowan to half. Act qulck.

2 and it's ours

Trial

Just send your name and address and we will mail yon our
complete FREE CATALOG prepaid, fully deacribing and showing

sctual photographs of each bemutiful machine in full co ora. Tella
every detail of our direct-to-you emali-payment Ylm Write now for
tremendous eaving. No obligation whatever. Still time if you act now.

International Typewriter Exchange
184 W. Lake St. Dept. 1217 Chicago, 1linois

FREE 302 Page Catalog

Save time and money when buying books. Here is
one central source carrying books of all publishers.
Quantity buying permits lowest prices to you.
Send for our 33rd Annual Illustrated Catalog describing
over 26,000 books; used by public, private and school libra-
ries and individuals everywhere. It is free. Write today.
THE BOOK SUPPLY COMPANY, Dept. 16
231-233 West Monroe Stroet, Chicago. lilinois




\
[
B

FONEIGH
"BVZZthJWW&G

BOOK 3
FORM

‘RoAD. manDALAY

YOUR
CHOICE
of
EIGHTEEN
POPULAR
TITLES

SENSATIONAL
BOOK OFFER

E ACH novel complete in a 144-page 515x8

book set in large, readable type and pro-
fusely illustrated with scenes from the flm.
Greatest book value ever.

If you have seen the pictures, the fast moving,
brilliantly written stories will thrill you. If
you read the books first, you will find greater
pleasure still in seeing the characters live for
you with your favorite stars.

Below are given 18 titles, of which you may
choose any 8. Clip the coupon below and en-
close $1.00, mentioning the books you desire,
and we will send them to you at once postpaid.

HERE ARE THE TITLES:

New York = 7. The Dixie Flyer 13. The Road to Mandalay
. Campus Flirt . The New Klondlke 14. Tracked by the Police

. Almost a Lady 9. Forbidden Waters 15. Tell 1t to the Marlnes
- The Love Thief 10. Sensation Seekers 16. What Happened to Jones
- Les Miserables 11. The Rambling Ranger17. The King of the Jungle
. That's My Baby 12. Don’t Tell the Wife 18. The Cat and the Canary

-SFSTISES

e
CONSRAD CO,, INC,,
230 Fifth Ave,, New York, N. Y.

Gentlemen: 1 enclose $1 for books Number..........

Place Your Order
W hile the
Supply Lasts

Nanle e e e

1 Carat Elite Diamonds. Midtchless
for their dazzhng niumw brilliancy.
| You'll be delighted. Elite Kings sur-
%9 pass all others. Stand acid and other
7 tests. Handsomely Eungraved Ring,
aterling _Guaranteed. ks _ like

il s ggoéooﬁ. Tou {owraer offered
- 4 3S. minutes after buying one.
Collar and Cuff Links Given gV"h‘erlfh riag O:der.s::e e froo

eautiful combination . wi

amall Elite Diamonds. SEND NO MON Just send name.
address and finger 8ize. O arrival puy postman $3.39 and postage.
Batisfaction Guaranteed. rite today. Cash with Canadisn or

foreign orders,
ELITEJEWELRY HOUSE oert, 37, 609 5. pautina st.

. Fine Tone i
$2 0 Musical Instruments

Your choice of a Vinlin, Tenor Banjo, Hawaiian Guitar, Banjo,Cornet.
Ukulele, Banjo Ukulete, Guitar, Mandolin or Ban jo Mandolin. You will
be prond to own any oné of these instrumenta and we will give you one
without cost. A few cents a day for lessons is your only expenge. Our
eystem of teaching in so easy that you can play several pieces by nate
with the first four lessons. We guarantee success or. no charge. In-
strument and leasons sent on one week s free trial. Write for book-
fet today, no obligati: er H pupils.

CHICAGO CORRESPONDENCE SCHOOL OF MUSIC, JNC.

1632 North Halsted Street, Dept. 394, Chicago, |III’_r\|a|s

Interested in—
Aviation, Biography, Economics, Education, Engineering, Fiction, History, Mathematics,
Languages, Music, Radio or Science

We have hundreds of books covering these fields at actual price reduction ranging
from 25% to 60%. Latest up-to-date editions. Regular bindings. All complete and
identical to those sold at any Bookstore.

) Write for Big Book Bargain Bulletin No. 5
EXPERIMENTER PUBLISHING CO., Inc. 230 Fifth Ave., New York, N. Y.

Science and Invention for December, 1927

Hands Create Radio Music
By H. WINFIELD SECOR

(Continued from payge 694)

In studying the diagram shown on page
694, it should be remembered that when the
brass rod and circle are used, together with
variations in body capacity, caused by mov-
ing the hands in proximity to the metal
electrodes, that the usual variable condenser
connected across the main oscillator induct-
ance, is dispensed with. In other words, the
body capacity takes the place of the elec-
trical capacity usually supplied by the metal
plate condenser, connected across grid and
filament of the oscillator tube.

It should be noted that when the right
hand, for instance, is moved toward or
away from the circle electrode, that varia-
tions in the volume of the music are ob-
tained; when the left hand, for instance, is
moved toward or away from the straight
rod electrode, which is connected to the
grid side of the oscillator circuit, changes
in the pitch of the musical tone are ob-
tained. This is important to remember in
carrying on any experiments with this ap-
paratus. For those interested in experiment-
ing with a “vacuum tube organ,”’ as we
might call it, the writer would suggest that
they read the article by Mr. Clyde Fitcl,
describing Mr. Hugo Gernsback’s “Piano-
rad,” which appears in the November-De-
cember 1926 issues of Rapio NEws.

In the simple musical audion circuit
shown on page 694, and which is similar to

HETERODYNE PRINCIPLE

— ——INCOMING SIGNAL
-------OSCILLATOR FREQUENCY
RESULTING FREQUENCY

The diagram above shows the action taking
place when one current is super-imposed upon
another, giving rise to a third or resultant
frequency, as indicated by the full line curve.

that used in building the “Pianorad,” de-
scribed one year ago in our sister publica-
tion, Ranio NEws, as aforementioned, it will
be found that quite large inductances, in
the form of honeyvcomb coils, are necessary
to produce the difference frequencies nec-
cssary for the average scale of musical
notes. With the more elaborate, yet really
quite simple, heterodyne circuit shown in the
larger diagram on page 694, it becomes pos-
sible to produce a considerable range of
musical notes without using extra large in-
ductances, due to the peculiar operation of
this form of circuit. Referring to the dia-
gram on this page, which shows the heter-
odyne principle on which the action of Prof.
Theremin's nstrument is based, we perceive
how it is that a new or resultant frequency
is produced, whenever two slightly differing
frequencies are super-imposed one upon the
other. This is the action taking place in the
super-heterodyne receiving set, with which
most radio fans are more or less familiar.
If the incoming signal has a fixed frequency,
any changes in the oscillator frequency will
cause a change in the resultant frequency,
and vice versa.
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Microscopical Instruments
from Toy Constructor
Parts
(Continued from page 719)

A section of the bulrush magnified 25 diam-

eters cut with the slicing machine described

and photographed with the camera as shown
in previous illustration.

lens mounted some distance from the first.
This is not absolutely essential but if
present gives better illumination. Then
comes the slide holder which consists of
two strips so mounted that they exert a
slight pressure on the slide and hold it
firmly. Last comes the objective of low
power. This is arranged so that the end
that was in the tubular of the microscope
points outward toward the screen. This
last ‘holder for the objective should be
mounted in such a way that it is movable
and may be focused on the slide. A bat-
tery or toy transformer gives the neces-
sary six volts to run the light and an
image a yard in diameter or even larger
may be readily obtained. The magnifica-
tion depends on the magnifying power of
the objective and the distance from the
objective to the wall.
—Contributed by Dr. Ernest Bade.

Hints for the Mechanic
(Continued from page 719)

GALLON VARNISH CAN-~

. A

— ]

= : SOLDER
CONTAINER ON TOP Of VARNISH CAN
AVOIDS WASTE AND SAVES TIME,

PATTERN OF EXTENSION

A container soldered to the top of a varmish
can as shown above will avoid waste.——G. L.

ACTUAL
EXPERIENCE

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 of oppor-
tunities for efficient, dependable men to become elec-
trical contractors. When you are your own boss
the money you can make is limited only by your
own energy and ability.

PERSONAL INSTRUCTION.

The NEW YORK ELECTRICAL SCHOOL
is not a correspondence 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 problems
with your own hands.

themodern Bagdad @k

PRACTICAL
LESSONS

tlelearning Electricity

The 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. E. Course and show-
ing pictures of the equipment available for your
personal use in our two seven-story buildings. IT
IS ABSOLUTELY FREE TO YOU.

The NEW YORK ELECTRICAL SCHOOL
29 W. 17th St.,, New York
MAIL TODAY
p---------------------------.
:The New York Electrical School 1
129 W. 17th Street, New York. 5
Please send me FREE your 48-page booklet. B

: It is understood that this request puts me under 8
j ho obligation. 1
1
: NAME .iiiteninneenrnseenssnsossncuosaanns :
: Address . B
L}

MAGIC BOOK 10c

Latest §927 Edition—i00 Pages Pro-
fusely illustrated. Over 500 Tricks

deseribed and  explained. Reduced
Price Catalog of Magic—=Illusions-—
Escapes—J okes—Puzzles—Books and
Kuropean Novelties included, ~Amaze
and Mystify your Friends—it’s easy!
send 10c today, Lyle Douglas, Station
A-3, Dallas, Texzas.

Make money taking pictures. Prepare quickly during
sparo timo. Also earn while you learn. No experience
necessary. New easy method. Nothing else like it.
Send at once for free book, Opportunities in Modern
Photography, and full particulars.

AMERICAN [
Dept. 1429 . 3601 Michigan Ave.

Chicago, U. S. A.

POPULAR CHEMISTRY

A Monthly Chemical Magazine

Latest chemical
formulas, answers to chemical ques-
tions, new compounds and their pre-
paration, etc. Three trial copies 30
cents. $1.00 per year. Solubility
chart and book catalog sent free to
yearly subscribers.

POPULAR CHEMISTRY COMPANY
Dept. DB Swedesboro, N. J.

POPULAR {3
[®] CHEMISTRY

news, experiments,

MUSIG LESSONS 13 HOME
S

You can read music like this quickly
Write today forour FREE BOOKLET, It tells how tolearn
to play Piano, Organ, Violin, Mandolin, Guitar, Banjo, ete.
Beginners or advanced players. Your only expense about
2¢ per day for mnsicand nostage used.

AMERICAN SCHOOL of MUSIC, 57 Manhattan Bldg., Chicago

Insure your copy reaching you each month. Subscribe to Science and Invention—$2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N, Y. C.




“What would I do
if I lost my job?”

UPPOSE your employer notified you to-morrow

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 vou 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 62§ 1.E, Scranton, Penna.
Without cost or obligation, please send me a copy ef
your booklet, “Who Wins and Why,’’ and full particulars
about the course before which I have marked X:

BUSINESS TRAINING COURSES
Business Management OSalesmanship
Industrial Management OAdrertising
Personnel Organization OBetter Letters
Traffic Management OShow Card Lettering
Business Law OStenography and Typing
Banking and Banking Law OEnglish
Accountancy (including C.P.A.)[Cisi] Service
[Nicholson Cost Accounting Railway Mail Clerk
Bookkeeping OcCommon School Subjects

00

Private Secretary High School Subjects
Spanish Tllustrating
French DOCartooning

TECHNICAL AND INDUSTRIAL COURSES
Electrical Engineering Architect
Electric Lighting Architects” Blueprints
Mechanical Engineer OContractor and Bullder
Mechanical Draftsman Architectural Draftsman
Machine Shop Practice Concrete Builder
[_|Railroad Positions Structural Engineer
Gas Engine Operating EChemlstry Pharmacy

[

000 DooDoooooo
Imim]

1

Civil Englne%rM mxtolmobl}s “;ork
Surveying an appin, rplane Engines

fure Rt Agriculture and Poultry
Mathematica

Metallurgy Mining
Steam Engineering (] Badio

Name.....

Street AJAress.........cccovireiiiiiiiimeiiioniir s

City State

OCCUDRLABN ..o rv v v miter et st st e oo
1t you reside in Canada. send this coupon to the Interna-
ti/or‘n’al Correspondence Bchools Conadian Limited, Montresl

Write for my Big 1928 Radio Catalog
just off the press,. Thousands
of marvelous bargainsg in nation-
ally advertised goods. All the

LATEST IN RADIOS and

equipment., Lowest whole-
sale prices.
Agents
Wanted.

regular
encyclope-
dia on Radio.

Al abou ! trouble finding.
FREE Log and
Call Book and Cat-
alog. Get your copy to-
day. Send postcard now!
American Auto & Radlio Mfg. Co.

Y SCHWARTZBERQ, PRES. -
Dept. 273 American Radio Bldg., Kansas City, Me. 3 gy

You can be quickly cured, if you

STAMMER

Bend 10 éents for 288-page book ofi Stammering and
Stuttering, “Tts Cause and Cure.”” Tt tells how I
cured myself after stammering 20 yrs. B. N. Bogue,
8147 Bogue Bldg., $147 N. 111 St., Indlanapolis
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DRAWING PROTECTOR

SKIRT ON DRAFTSMANS TEE SQUARE
TO PROTECT DRAWING

W01y, 71 e
4 &

macwc/
LINEN

PROTECTING
SKIRT ON
TEE SQUARE

THUMB
TA‘CH

~_END VIEW iNOO e

N v STICK
N \ /
\ ~N i;

A piece of tracing linen affixed to the T
square as shown above will protect the
drawing.

STRIKER GONG

ELECTRIC GONG OF
USUAL SHOP TYPE

SMALL PIPE
LEADING TO
SHOP OFFICE
BRAIDED V _
WIRE N
PIPE
CLIPS
/

STRIKER MAD
OF PIECE OF
SHAFTING

A SIMPLE STRIKER
GONG.

A simple striker gong can be easily made by
following the suggestions given above.

STRIKER HANDLE
IN SHOP OFFICE

SHEET METAL HINGE

ASSEMBLED VIEW OfF CHEAP SHEET METAL
e HINGE

PLATES FROM
WHICH THE
HINGE 1S MADE

A cheap metal hinge can be easily made
from two plates which have been cut from
a piece of sheet metal. The plates are made

and holes
A hinge pin

in the shape as shown above
punched therein for mounting.
holds them together.

Modern
ir-Craft

THE AGE OF AVIATION
—IS HERE—

Learn Design, Construction,
Operation and Maintenance

Contents of each chapter—I1. Aircraft Types. II.
Lighter-than-Air Craft, 1II. Early Airplane De-
signs, General Design Considerations. 1V. Design
and Construction of Aerofoils. V. Arrangement,
Fabrication and Bracing of Airplane Wings. VI.
Airplane Fuselage and lLanding Gear Construction.
VII. Airplane Power Plant Types and Installation.
VIII. Aviation Engine Design and Construction.
Air-cooled Engines, IX. Aviation Engine Design
and Construction. Water-Cooled Engines. X. Avia~
tion Engine Auxiliaries. XI. Aircraft Propeller
Construction and Action. XII. Airplane Equilib-
rium and Control Principles. XIII., Uncrating, Set-
ting Up and Aligning Airplane, XIV. Inspection and
Maintenance of Airplanes and Engines. XV. De-
tails of Modern Airships and Airplanes, XVI. Sea-
planes, Flying Boats, Amphibians and Qther Air-
craft.  XVII. Some Aspects of Commercial Aviation.
XVIII. Aircraft Instruments and Aerial Navigation.
NXIX. Standard Nomenclature for Aeronautics,
Report No. 240, Part 1.

This book is written in simple, understandable
language.

700 Pages: 500 lllustrations

Price, $5.00

AVIATION
ENGINES

This book describes the basic
principles of aviation, tells how
a balloon, or dirigible is made
and why it floats in the air.
Describes how an airplane flies.
It shows in detail the different
parts of an airplane, what they
are and what they do. De-
scribes all types of airplanes and
how they differ in construction;
as well as detailing the advan-
tages and disadvantages of dif-
ferent types of aircraft. It in-
cludes a complete dictionary of
aviation terms and clear draw-
ings of leading airplanes.

Price, $1.25

A.B.C. OF
AVIATION

This treatise, written by a rec-
ognized authority on all of the
practical aspects  of internal
combustion engine construction,
maintenance and repair, fills the
need as no other book does.
The matter is logically ar-
ranged; ull descriptive matter is
simply expressed and copiously
iliustrated, so that anyone can
understand airplane engine op-
eration and repawr even if
without previous mechanical
traming. This work is in-
valuable for anyone desiring to
| become an aviator or aviation
mechanician.

Price. $1.25
We Pay Postage on All Books

CONSRAD COMPANY, Inc.

230 Fifth Avenue New York
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Echoes of the Ionaco
Exposé

(Continued from page 701)

time. If you want one, better order C.0.D., as
we could not trust you at that distance.
{No signature)

(Just think of it; there are 200 satisfied owners
of Ionaco in Wichita and the city has a popula-
tion of at least 92,000.

Medical doctors pay absolutely nothing for the
publication of any article in Science and Inven-
tion. This publication has not even as much as
one single advertisement from a medical doctor.
Average M. D.s do not advertise; it is not con-
sidered ethical.

In addition to the number of diseases which
Ionaco cure and which we listed, we should also
have added bakers flower poison.

You have questioned us concerning whether we
have ever taken any treatments with Wilshire’s
Ionaco. hy take treatments when we know
how the article is made. The photographs in the
magazine clearly indicate that we have an Ionaco
on hand. They show further that anyone else
can build the apparatus for approximately $5.75.
The only thing that any reader would not be able
to duplicate would be the seal on the outside of
the leatheroid cover with the name Ionaco thereon.
Does our informant who wrote the above letter,
and who did not believe his statements sufficiently
well founded to sign his name to the letter, think
that it is the ‘“‘make” and ‘“brand’” which have a
mysterious influence on the patient? We are
glad that the lonaco organization of Wichita,
Kansas will refund the money within 90 days if
the horse collar is of no benefit. Undoubtedly
some patients will try to get their money back.

We would also like to know how our informant
accounts for the fact that Wilshire, the inventor
of the Ionaco, passed away from either articular
rheumatism or neuritis, two things for which the
Ionaco was supposed to be a specific.—EDITOR.)

FROM WILSHIRE'S IONACO DISTRIBUT-
ING AGENCY, CHICAGO

Editor, SCIENCE AND INVENTION:

Your thoughtfulness and courtesy in calling my
attention to the I-ON-A-CO swindle article in the
October number of your magazine, SCIENCE AND
INVENTION, is thoroughly and sincerely appreciated.

I have always liked SciENcE AND INVENTION,
and have for a considerable period purchased it
regularly from the news stands.

Whatever I may say herein represents only my
personal attitude and opinions concerning the char-
acter of work in which I am engaged, to wit; The
Fresentation of Wilshire's I-ON-A-CO to the pub-
ic.

During my years' connection with the I-ON-A-
CO I have come in personal intimate contact with
thousands of afflicted people upon the DTacific
Coast and here in Chicago. Among these tbou-
sands of people are represented nearly all of the
named diseases other than those of a contagious
or infectious nature. Were you placed in a posi-
tion where you could experience these same con-
tacts you would have to decide either that the
people generally had lost faith in medical science
or that medical science had failed to an alarming
degree. By far the greatest number of people who
come to us openly declare that they are through
with Doctors, and in voluntarily citing their cases
state that they had placed themselves entirely in
the hands of Physicians, followed the Physician’s
advice and had paid him for his services but with
no good result. If this were not the condition
that confronts the people generally the 1-ON-A-CO
would never have come into existence, nor would
other drugless methods have made any great head-
way. Stories that we hear of medical failures
are appalling, even though we are always strongly
inclined to uphold the honesty and integrity of the
medical profession. Tt would seem that regardless
of the progress that may have been made by medical
science, there is still such a long road to travel
that to many it seems hopeless.

One of the most serious phases of this problem
of disease is the detrimental effect of many meth-
ods upon the patient who seeks relief. The patient
would not feel nearly so bad did he merely not
get relief but in many cases he has been subjected
to methods that are positively harmiul, but still
in accordance with orthiodox medical practice. Were
the [-ON-A-CO harmful we would not have gone
on for nearly three vears since its inception placing
them in the homes of intelligent American citizens,

I have the layman’s viewpoint and am willing
to seek the tolerance of scientific minds in what I
might say upon this subject. In order to gain a
wide knowledge of any problem and speak more
or less intelligently of it, one should make a thor-
ough exploration before attempting to offer a solu-
tion and should always keep his mind open and
free from bins. One who went up into Canada,
for instance, to visit friends for a few weeks, say
at Parry Sound, should not come back home and
attempt to tell his neighbors all about Canada. The
same holds true of one who might visit T.os Angeles
only for one Winter and come back full of knowl-
edge concerning the entire State of California.

The scientific mind is bound to decide any
question solely from the standpoint of science based
upon the progress made up to the time of its=
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fourteen inches in diameter and seven inches deep,

A NEW RADIO LOUDSPEAKE

This Dual Tone Speaker Reproduces the High and Low Notes Perfectly
BUILD IT YOURSELF FOR

The COMPACTCONE is a thirty inch cone spea

It

3 6 V&

$12.50

ker, so arrangetl. that it fits into a cabinet

has two distinct sound chambers, one

being designed to reproduce the high notes and the other to carry the low notes of the tuba and

the bass viol.

1t is damp proof and cannot be affected by weather conditions.

The usual thirty inch cone, while possessing won-

M

1485 Bleury Street

derful tone value, occupied so much space that it
is considered i
CONE the diaphragm is full thirty inches but it
is so arranged as to occupy a space but fourteen
inches in diameter.

The COMPACTCONE may be had in the com-
pleted form and in knock down kits.
down form we supply all the
to hnt and ready to assemble,
for assembling.
very short time.

impractical.  In the COMPACT-

In the knock
necessary parts, cut
with full directions
You can put one together in a

Write for our free beautifully illustrated cataloy

iniature Ship Models, Inc.

Dept. SI
3818-20-22-24 BARING STREET
PHILADELPHIA, PENNA.
CANADIAN BRANCH
Montreal, Canada
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GIFTS FOR THE SMOKER
FOR CHRISTMAS

Write for one of these new interesting
booklets on Smokers Requisites. Send 10c.
for a sample of WALNUT BLEND. If
you are a pipe smoker you will enjoy it.

JOHN MIDDLETON
1213 Walnut St., Philadelphia, Pa.

at WHOLESALE,

RadioSets,**B’’ Eliminators, Chargers,
Tubes, Kits, i i
Radio af lowest

formation — trouble finding, set

©
e‘;xi!dinn—Radio knowledge of all kinda,

rite todsy. HARRY SCHWARTZBERG PRE

AMERICAN AUTO & RADIO MFG. CO.

Pept. American Radio Bldg.

Kansas City, Missourl

you

socket
— Speci;

Tt is g completo chestful of electrically drive
of tool [overs and men who create, repair and a
The complete equipment consists of the porverful Red Jacket
Drill Motor with diract drive to the Waco Craftsman’s wood turninglatho (capacity 9in.x 34
in)3 o boneh saw. that has depth and side gauges,
portable and stationary power drilling, buffing
¢ and converts your work bench into a co
rvice i free to Red Jacket Shop owners—all that
thereis to know about handicraft methods, raw
materiale, woods, carving, sawing, turning, de-

Crafts Course And blueprint se

The Famous Waco

Guarantee
If our tools are not what you want
when you seethen, send them back

Y
./} 10Days’

= & FreeTrail
Py \J OQur literature
tells you how to
start a job of
your own, If
you are
notpleased
return the
Shop.

What & wonderful gift to the man who
loves to work, make, build and create. You
keep feeding work and ideas to the ""Red
P Jacket" and it completes each job so quick-
1y. so interestingly and so perfectly that the results urge
on to greater accomplishments. Anything and every-

Jacket] Waco Craftsman’s Lathe

n tools designed by a master for the private use
d appreciate handy tools at home.

signin

8]

Buy
down.
monthl;

‘sorolland Jig saw ;andall accessoriesfor both
, grinding and cleaning. Attachestoany light

What finer Gift could
a family make to Hus-
band, Father or Son?}

thing i3 possible to the owner of a

mplete private tool and machine shop.

ng, carpentering, devorsting, is taught by
ecial correspondence.
n Your Own Terms Only $10.00
Liberal discounts for cash. Easy
payment plans. It is no bardship to

own a Red Jacket.

In

<K

fnteresting Literature Free
goupon.” You will be surprised W
A10, f

Send the
ith all it cons

8 nstru .
teresting.

This Headstock furnished where
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analysis. Iowever, the progress of science niust
go on_ and no restrictions should be placed hy
fair minded persons in any walk of life upon the
development and experimentation of methods that
have for their sincere purpose the alleviation of
chronic disease conditions.  Theories should not
be condemned without full investigation and in the
case of the I-ON-A-CO I do not believe that justice
could be done the public or the appliance itSelf
unless a fair measure -of consideration were given
the voluntary statements of the thousands  who
claim to have been benefited. If a person is not
to be permitted to study his own condition and
express himself upon it without ridicule from those
who set themselves up as supreme judges aﬁ'ectmg
his case, there is only one alternative and that is
to surrender ourselves completely to medical and
scientific minds that are admlttedly circumscribed
by the progress or lack of progress in medical sci-
ence up to the present moment.

If I were to say to you that T personally am
able to instantly control an attack of lumbago in
my own person by the regular use of the I-ON-A-
CO. adding that I know something about lumbago
since for years I have had recurrent attacks, you
would, in being consistent with the attitude ex-
pressed in your article, say that T was only *“kid-
ding” myself and was not intelligent enough to
decide whether or not T had lumbago in the first
place, or whether having had it, it had left me.
This, however, is my story, and all the medical
and scientific men in the world cannot change it
in so far as I personally am concerned.

I would like to say just a word concerning my
policy in presenting the I-ON-A-CO to the public.
We invite people to come freely and make use of
the I-ON-A-CO in our office without any ohhga-
tion whatsoever. We explain the theory and sci-
entific precedent upon which the theory is based,
and allow the patient to decide absolutely for him-
self whether he cares to continue using the I-ON-
A-CO. Generally they decide that they are being
benefited and take one home. Almost immediately
inquiries come in from friends to whose attention
the 1-ON-A-CO has been brought by patients.
Thus an endless chain is established and the story
hecomes one of personal individual results in the
person of the one using the I-ON-A-CO. We con-
sider our policy highly ethical and proper in every
respect.

Again thanking you for your courtesy, and as-
suring vou that I thoroughly enjoy hearing from
the lips of our patients their stories of relief, 1 am,

Very truly yours,
/. T. YEARSLEY,
Wilshire's Ionaco,
Chicago, Il

P. S. While unimportant, you mayv be inter-
ested in learning that the Seattle Union Record
hegan carrying Wilshire’s I-ON-A-CO advertising
last May. Draw your own conclusions.—WTY.

(Unfortunately, the Ionaco method of treatment
is not based on any scientific theory. While it is
true that attempts are made to place a scientific
aspect on the system, a dyed-in-the-wool scientist
finds the explanation untenable. The same is true
of the electronic reactions of Abrams. From
points of theory, it is wonderful to behold. Dr.
Abrams likewise had a great number of follow-
ers who claimed to have been benefited by his
method of treatment. The same story holds for
many other swindles such as the Oxygenator, the
Oxygenor, the Electropoise, the Oxydonor, the
Oxypathor, the Oxytonor and the Oxybon, small
metallic tubes, generally containing coke dust,
about 3! inches long and connected with one or
two cords. The manufacturers of these articles
receive thousands of testimonial letters, yet the
apparatus are worthless.—EDITOR.)

DR. HARDING’S IRON-IZER
Lditor, SCIENCE AND INVENTION:

[ was especially interested m your article en-
titled, “The Ionaco Swindle,” appearing in the
October issue of ScieNce anD INVENTION, in that
I was instrumental in persuading a friend to dis-
card magnetism as dispensed by the Ionaco in
treating T. B. I feel that I was benefited by
reading the article and hope that many others
were reached. I am enclosing a booklet in which
you may be interested. I can see no difference in
this apparatus and that treated so splendidly in
your article. As I learned only this evening about
the Iron-izer, I have not had a chance to see the
representatives. However, I intend to call upon
them tomorrow morning and learn how this marvel-
ous device operates and the cures (?) already
effected. I also intend to call upon a friend who
is a member of the Better Business Bureau of this
city, as well as a member of high influence in the
Chamber of Commerce, I will take one of these
pamphlets with me; also your article, so there may
he another good health producer fall by the road-
side in a few days.

I wish to comment upon ScieNcE AND In-
VENTION at this time. I cannot criticize as I my-
self have wade no contribution to the columns, but
I liked the magazine better about fifteen years ago
than 1 do now. although it is_still very good and
I would not miss an isswe. The contributors are
very good and I read every word eagerly. At
present I am covering an invention, still in the
Patent Office. which should be of interest to nearly
every reader. As soon as the patent has been
granted. the article will be released, which you
may publish if you see fit.

Arcen Lamw,
Shawnee, Okla.

(It seems to us from the description in the book-
let, that Dr, Harding’s Iron-izer is quite identical
with the Ionaco apparatus described in the Octo-
ber issue of SCIENCE AND INVENTION Mag-
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azine. Not as yet having dissected this apparatus,
it would be impossible for us to tell whether it
contains the same number of turns of wire or
whether copper wire is employed in the apparatus
but the cover looks the same, the action reads
the same, the testimonials cover similar diseases
and the apparatus is worn in the same manner as
the Ionaco. The foundation on Dr. Warburg’s
work is the basis for both pieces of apparatus.
By no great stretch of the imagination one might
assert that the articles for treatmemt are identical
—EDITOR.)

THE RESTORO
Editor, SCIENCE AND INVEXTION:

I “feed” on ScCiENCE AND INVENTION every
month, year in and year out. The Tonaco article
by your Mr. Gernsback in your October issue leads
me to believe that you would be interested in the
enclosed correspondence I had with a similar con-
cern, and 1 feel contident that you will be glad to
return this literature to me after you have done
whatever you care to do with it, (excepting, of
course, to use my name.)

The radio was used from one of the hig bhroad-
casting stations in Chicago, to advertise this device,
and one of the smoothest, most convincing talkers
1 ever heard, told of the wonderful results obtain-
able through the use of this ‘‘Magnetic Circle.”

It was from hearing this radio talk that I wrote
to these Chicago people, inquiring for further de-
tails of their apparatus and their startling state-
ments in their follow-up letter of July 15th are
along the same lines as set forth in your article.

The names Ionaco and Restoro bear a certain
similarity in a way. especially in the last syllable,
(alwavs ending with an “‘0”’) which would lead
one to helieve that all of these trade names are
invented by the same head swindler and that there
is probably a connection between these two in
particular and probahly many others throughout
the country under different titles. It would be
interesting to investigate merely along this line
alone and see if. in the East, West, North and
South of these United States, there can le found
a similar fraud with a trade-naoe of a similar
ending: “A-co” or “Oro” or some other ‘0" such
as ‘“Neuro.” If such an investigation should
confirm this suggestion, it would seem that one
brain is directing it all and that said brain is run-
ning a big swindling company in the U. S., prob-
ahly preying on the poorer, less mtellectual class
(tlie class that depends on manual labor for
existence) and hecoming fabulously rich by so
doing.

It is surely an outrage against our people and
I will gladly hand you any information I can
find anywhere and anvtime, of any fraud that I
hear of in hopes you will write it up as you have
done in this case.

H. M.

(It would seem that it is not one brain which
is operating the various organizations making
magnetic circles, but rather that due to the fact
that the Ionaco is able to mulct sufferers to the
tune of $58.50 for an article costing $5.75. other
individuals, quick to grasp the money-making
possibilities, duplicate the apparatus. The only
diffesence that we can see between the Ionaco
and the Restoro is one of price, the latter costs
$8.50 less than the former.—EDITOR.)

THE FARADOR
Lditor, SCIENCE AND INVENTION:

In your October issue, on the JTonaco Swindle,
you ask to know of any other such schemes. I am
enclosing a folder of the Faradoer Co. You would
be surprised at what they can cure; anything from
corns to T. B. It might pay you to write for
information.

I am an eclectrical engincer, and it was quite
amusing to me,

M. D. Seewnsg,

Hamilton, Ohio

(We should hope it would be amusing to any
engineer. It is not necessary to write for infor-
mation on the Farador. The Farador is practic-
ally identical with the old Oxydonor, Oxypathor,
Oxygenor, Oxygenator, Electropoise, Oxytonor,
Oxybon and those various other frauds which
were supposed to extract oxygen from water and
do all sorts of ridiculous things. There is no
claim made in the folder which you have for-
warded us as to how the Farador works and we
are this day writing to the organization for fur-
ther information.

We wish to thank you very much for furnish-
ing us with the lead, as we had believed that these
organizations were out of existence long ago.
We certainly do not advocate that you apply for
one of these “Royal Road To Health.”” They
certainly will not enable you to recover your
health.—EDITOR.)

THE ABRAMS MACHINE
Editor, SCIENCE AND INVENTION:

Having been a reader of all your publications
since the first issuc of Modern FElectrics back in
the early days, and all those of today, I take the
literty of writing you on a little matter upon
which I would like to be enlightened.

The subject is the Abrams method of treating
diseases and supplying missing radio-active sub-
stances to the human diseased bedy. Having been
an experimenter for the past twenty years myself,
I have just been thinking over the matter as 1 saw
it described in a circular telling about the Abrams
machine. It seems to me that as it now stands it
proves nothing definite and so out of curiosity and!
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a desire to learn more about the marvelous powers
attributed to the oscilloclast, and means of detec-
tion used to signify the amount of treatment nec-
essary, after discovering that the patient has the
disease diagnosed.

J. R. Jorpan, Jr.,

Chattanvoga, Tenn.

(We also would like to know what the Abrams
machine is all about. Several years ago, (before
Dr. Abrams’ death) SCIENCE AND INVEN-
TION Magazine made an investigation into the
Oscilloclast and likewise into the mechanism of
Dr. Abrams. Following this investigation we
came out with a flatfooted statement that while
Dr. Abrams undoubtedly is earnestly trying to
produce a mechanism which will cure diseases,
his reasoning is not scientific and his mechanism
on which he bases his arguments is far from
that. We disclosed in detail the entire contents
of the Abrams machine and made the assertion
that the mechanism does not and cannot do what
is claimed for it.

Subsequent to our investigation, the Scientific
American took up an investigation of the same
mechanism and after four months, came to the
same conclusion, namely, that the Abrams ma-
chine is fraudulent. The American Medical Ass’'n
had already posted their opinion to that effect
and with these three arguments in our favor,
with no disciple of Abrams having, since his
death. agreed to stand a scientific test, we entirely
dismissed the matter. We recommend that you
do the same. The Abrams mechanism is not
based on proved scientific fact.—_EDITOR.)

THE J. B. L. CASCADE

Lditor, SCIENCE AND TNVENTION:

I just finished reading your article, The Ionaco
Swindle, in the October Science AND INVENTION,

Personally, 1 think you are doing a wonderful
work in exposing these so-called “Fountains of
Youth” as most people who buy such articles are
of the poorer class and cannot afford regular treat-
ment from a reliable doctor.

I am enclosing a letter and some literature which
T received from the “Tyrreli’s Hygienic Institute”
in return for my name and address.

In your estimation, will this apparatus do all
that they claim for it?

Do you think it worth the price of $12.00 com-
plete?

Does it differ from the ordinary $3.00 syringe?

I am a regular reader of SCIENCE AND INVENTION
and think it the best 25¢ worth on the market,

Ceci. DANNER,
Norwood, Ohio.

(We ccrtainl{' appreciate your confidence in
us. The J. . Cascade is well known in medi-
cal circles. The apparatus certainly will not do
any more than an ordinary $3.00, or for that
matter, $1.00 syringe. It is not worth the $12.00
which one pays for it.

The apparatus consists prmcnpalﬁy of a hot water
bag, in the center of which one finds the syringe
nozzle. The pressure for the water or watered
medicament is obtained by sitting on the bag. Tyr-
rell’s system then, is nothing more than one of
irrigation.

For those mdwnduals troubled with constipation,
occasional irrigation is of undoubted value, but
constipation should be corrected by diet rather
than by irrigants. Adding plenty of vegetables
and pulpy fruits to the diet will serve to remedy
this condition to a greater extent.

It is a known fact that constant irrigation pro-
duces lassitude of the rectal muscles. The in-
discriminate use of rectal enemas may be very
dangerous to health. The apparatus, therefore,
would certainly not be recommended by us as
serving the purpose of anything else than a syringe,
and a poor one at that.—EDITOR.)

ANIMALS AND PLANTS MOST EFFICIENT
LIGHT PRODUCERS

A study of the distribution of energy in the
light emitted by various plants and animals
discloses the interesting fact that these living
organisms are the most efficient producers of
light in the world, according to the Bureau of
Standards, Department of Commerce. If an
electric lamp could be corstructed, says the
Bureau, that would be as efficient a light pro-
ducer as the firefly the cost of current for
illuminating the home would drop to about
one-tenth of the present cost.

Light emitted by plants and animals, as
well as that emitted by some inanimate sub-
stances when excited to luminescence, consists
only of wavelengths that lic in the visible
spectrum, whereas in all our methods of gen-
erating light only a few per cent of the total
radiation emitted is of wave-lengths that are
utilized in seeing. The remainder, which is
from 95 to 99 per cent of the total, produces
heat, but otherwise it is uscless. If an animal
were as wasteful its body would be desiccated
by the heat produced when it emits light.

The light emitted ranges from a blue-green
in the marine crustacean, to orange in the
zine vanadium sulphide and to a faintly-
tinged greenish-white in the luminous wood.

—Dvr. Coblentz,

Ida C. Bailey Allen
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Send Today for Facts—Stats Trade

CARROLL L. RUMSEY
Dept. S-4 Drexe) Bldg., Phila.

DEAFNESS IS MISERY

Multitudes of persons with defective hearing and Fead
Noises enjoy conversation,go to Thea=
treand Church becausethey useLeonard g
Invisible Antiseptic Ear Drums. Tiny ¥
Megaphones fitting in the Ear entirely A
out of sight. No wires, batteriesor
head piece. They are Unseen Com-

forts and inexpensive. Write for §
booklet andswornstatement of the
inventor who was himself deaf.

8. 0. LEONARD, Inc., Suite 755 , 70 5th Ave., New York

BOOKKEEPING s

Mastered
in ten easy lessons. Speclalized knowledge double-entry
bookkeeping and business practice increases

your earning
power.  Half usual cost for *'Science and Invention’
readers. Write now for FREE details,
Stern, Accountant,

$54.), Fourth Avenue, New York
Add $1000 To Your Income
Write immediately for information and copy of letter
that sold 2000 $1 orders in three months. Profit 83c each
order. Start s&are time. Sell by mail or through agents.

S. SERVICE, 746 Quincy Bldg., Chicago

.then transits the degree

The Astrology Humbug
By JOSEPH H. KRAUS

(Continued from page 703)

Panama Canal
Central America
Opened Oct. 10th, 1913, 2 I'. M. Kastern T,
At the official opening of the Canal, when Presi-
dent Wilson touched a button in Washington which
set off a charge of explosives at Panama, the event
was very appropriately staged” with the explosive
planet Herschel rising, in square to Mercury, Also
Jupiter in opposition to Mars, was a very expan-
sive influence. On November 10, 1927, Mercury
will transit the face of the Sun, then coming to
conjunction with Mars on the Meridian of this
figure.  This will start a lot of diplomatic talk
over the status of the Canal, especially in connec-
tion with its possibilities for war purposes. Novem-
ber 15th to 18th, 1927, will be a critical time in
such “conversations.” For one thing it is likely
that more money will have to be paid by the
U. S. Government to Panama to settle certain
claims of jurisdiction, etc. For regardless of cost
(which will always be heavy, with Jupiter opposing
Mars), the main purpose of the Canal must never
be lost sight of, which is obviously a means of
defense against possible aggression by a nation
symbolized by the Sun. as Leo, ruled by the Sun
is on the western horizon of this horoscope. The
“rising Sun’ is the symbol of Japan. These
diplomatic troubles should he temporarily patched
up by December 23, 1927, when Venus will be on
the mnieridian of this horoscope. The year 1930
will be a very critical time in every way for the
Canal; cave-in, and war,
Conference for Limitation of Arms
Opened at Washington, D. C.
Nov. 12, 1921, at 10:33 A, M. (Lastern T.)
When this conference opened, Venus and Mer-
cury on the Meridian were quite typical of the
eloquence used on behalf of peace. The intentions
were mainly geod. But Saturn conjunction Mars,
hoth semi-square to the Sun (in the sign of Mars),
were fair warning that too much could not be
expected of this gathering. The rumbling of dis-
cord will always be hcard approaching. The solar

-eclipse of June 29, 1927 occurred in Cancer 6°,

right in opposition to the ascendant of this horo-
scope. That foreshows the beginning of the end
of the understandings reached at this conference.
On the evening of October 20, 1927. the Sun and
Mars will be in conjunction on the Meridian of
this figure. That wiil soon bring some disagree-
ments to upset the peace gestures. Also, ahout
October 3lst, some foreign country will ind some
grievance to kick about, and November 23 will
be a troublesome day for the diplomats. For Mars
where the Sun was in
the horoscope. About that time it will appear more
the part of wisdom to go slow about scrapping our
perfectly good warships, ete. . . . It all amounts
to this; the Conference is nearing its end. and
next year (1928) will be as dead as Pharaoh.
HaroLp CLIFT.

(Your idea of what constitutes a major event
corresponds to our opinion. However, we do not
consider that the predictions which you have made
constitute what we would call exact predictions.
For instance, you say that on December 24, 1927,
King George will experience the truth of the old
maxim that “troubles come in bunches.”” Perhaps
what you believe are troubles will be of little con-
sequence to King George. Likewise, what you con-
sider to be serious trouble with foreign affairs may
be nothing more than a few minor uprisings. While
this matter might be serious to you, and more
serious to those responsible for the uprisings, it
would be of little consequence to either the
British Empire or to these states. We certainly
would not think that a prediction such as “October
9 will be a bad time,” would constitute a definite
prediction.

The letter from Mr. Auberlin which follows is,
in our opinion, a style of prediction that is definite.
There are no “perhaps,” ‘‘talks,” ‘‘critical times,”’
“‘possibilities,” or ‘likelys” in Auberlin's predic-
tions.

We thought that the Arms Conference was a
thing of the past; at least as far as the people of
the United States are concerned, it is.—EDITOR.)

BASEBALL PREDICTIONS
Editor, Science axDp TNVENTION:
This letter mailed on Saturday,
19271.\ at the Berkeley Post Office,
A

Qct. 1,
about 10:30

7

a

It will be noted that Pittsburgh is leading St.
Louis by two games, with both clubs having only
two more games to play.

The following forecast is made covering the final
results.

1. That Pittshurgh will lose their two remain-
ing games to Cincinnati,

2. That St. Louis will win their two remaining
games,
3. That St. Louis and Pittsburgh will be tied for
first place.

4. That St. Louis will win from Pittshurgh in
the play off.

5. That the first game of the Tie will be played
on Oct, 4th. 1927,

Other forecasts covering World Series games is
on record in my letters on file in your office.
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Underworld Plots
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VV OULD you like to work on

real crime cases? Would YOU
like a life full of excitement, mystery, thrills,
rewards, world travel with an unlimited ex-
pense account and big pay? Would YOU like
the prestige of having police chiefs, judges,
lawyers, big officials and even foretfn govern-
ments seeking your services? Would you—yes,
would YOU give just a few minutes of your
spare time each day fo make all this YOURS?
You would!—then just mail me the coupon
below and let me tell you HOW! Understand
~your mailing me this coupon does not obli-
gate nor involve you in any way.

I Can Make YOU a
Finger Print Expert

I havetrained hundreds of men now prominent
in the Profession. There’s Harry Passno,
Chief of the Iowa State Bureau. He had no
previous experience—no college or high school
education. He was just a country photogra-

her, I trained him. 1 cando the same for
%OU. You may study right at home in your
spare time.

Right NOW is the time to start. More trained
men are needed. Big positions are now open,
Here is your opportunity to become a_real
Finger Print Expert. No man is more highly
respected—more sought after. Even Kings
and Queens have honored the finger print
expert. Salaries are high, and the rewards
frequent, let alone the excitement and thrills
that will be yours daily.

The Confidential Reports
_Fr_ee No. 38 Made to His Chief

Write me today. Have me send Kou my FREE Book
telling what I have done for others—men just like
you. Yes, and if 1 hear from you right away I'll
also send you FREE-—the ‘‘Confidential Reports
Secret Service Operator No. 38 Made to His Chief.”’
Mail coupon NOW 1

T. G. COOKE, Pres.
University of Applied Science
1920 Sunnyside Ave., Dept. 14-29, Chicago, 111,

University of Applied Science, Dept. 14-29
1920 Sunnyside Ave., Chicago, HI.
Gentlemen: —Without any obligation whatever, send

me the Free Reports of Operator No. 38 and your
new, fully {llustrated Free book on Finger Prints.

Name

Address

City and Stats

”~
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Genuine Diamonds Guaranteed
CASH OR CREDIT™

Beautlful Diamonds for Christmas!
Diamonds for Christmas at a great saving! Daz-
zling gems of fine blue white color—all special
importations—exquisitely set in mountings of
solid 18-k white gold. Buy direct from Loftis,
the importer, and save what others pay to mid-
dlemen. Order now—direct from this ad!

Satisfacti
Wl sestactensunteat o\l
4 for your freo examing. .o 21l
=— tion on request, Credit — b
‘Q. == Terma: Pay one-tenth —
&+~ down; balance weekly
semi-monthly, or monthj
at your convenience. All
goods delivered on
payment.

Christmas

/6 Catalog Free! ?
. Big 132-page book, il-
“I////& lustrating our Di:-

’ —— monds, Watches,
= Jewelry, Silver- =

=

", '}?}i@

ware, and gift ar-
ticles for all occa=-
sions, sent absolutely
y free. Write today.

Cushlon Nickel, 8 Jewels—high €8 5()
Strap Watch gradeLeather atrap. Special PO«

Railroad
Watches—

Guaranteed to Pass
7 inspection
e HAMILTON NO. 992,
Wedding Rings “Agusiod to 6 Podtions Eo%
o -

b2y ey Gls0Yo-Your Sulllty 65

ELGIN’S LATEST RAYMOND.
gzz '::Z:g:' 21 Jewels, 8 Adjustments, Runs
$32°% amonds’ 40 hours one winding,Gold $55
$42.5 iamonda, _ filed 20-Year Quality Case
$52.5 Diamonds, ILLINOIS *‘BUNN SPECIAL.’
3874, i “darn, ST e

s onds, o
$60; 6 Diamonds, $701 olnlfty s ot £0

Case. 60 hours, 1 $5

Qu
s ia- winding . ...........
ds, 3 clrel b . .
B‘i".':,,;.,d!f"&oof reled b7 Credit at Cash Prices

Send for Free Catalog!

7 Diamonds, $80

Think of it! You can now get
a Genuine Underwood for only $3
down and small monthly payments.

Special FREE TRIAL Offer
Don't send any money now, just mai! in the
coupon for full information about our special
free trial offer and special prices and terms.

Any One Can Operate a
Typewriter
Youcan learnto write on this machinein a
week's time! We will give you FREE
a typist’s manual and a FREE course
intouchtypewriting! Write atonce,
don’t delay, send the coupon NOW!
Shipman-Ward Mfg. Co.. ¢
2169 Shipman Bldg.,Chicago
World’s Largest Rebuilders

Name

Address

Wonderful, new device, guides your hand; corrects
Eour writing in few days. Big improvement in three
ours, No failures. Complete outline FREE,
Write C, J. Ozment, Dept.44  St. Louis, Mo,

Science and Invention for December, 1927

Then, on Oct. 2, Mr. Auberlin sent the follow-
ing letter:

The manifestation (t. t.?) observed on April 17,
1927, kept me from selecting Dittsburgh to win
the 1927 National League Pennant. The signifi-
cance of the letter C. and Y. observed on Oct. 4
and 5, 1926, representing the first letter of the
nicknames of the clubs that would he the 1927
World Series contenders were fulfilled. Y, for
Yanks; C, for Corsairs, see enclosed clipping, the
letter C could be applied to the following clubs—
Cincinnati, Chicago Cubs, St. Louis Cards and
Pittsburgh Corsairs. The forecast on record in my
letter of Fcbruary 24, 1927, and September 20,
1927, are in effect, Pittshurgh of course taking the
place of St. Louis in all ot these forecasts. The
following forecast is in force:

1. That the New York Americans will win the
1927 American League Pennant,

2. That the 1927 World Series will require seven
games to decide,

3. That Pittsburgh 1927 World
Series.

4. That four games will be played in Pittsburgh,
and three games in New York City.

5. That the total number of runs that will be
made by both clubs in the first game of the Series
will be four and that the Yanks will win from the
Corsairs by the score of three to one.

6. That the total number of runs that will be
made by Dboth clubs in the second game of the
Series will he five and that the Corsairs will win
from the Yanks by the score of three to one.

7. That the total number of runs that will be
made by both clubs in each game will be incor-
porated in the combination of totals obtainable from
the numbers in both manifestations, 4,3.5.2 totals
obtainable, 2.3.4.5.6.7.8.9.10,11.12, and 14. not
obtainable 1. and 13.

8. That the greatest number of runs that will be
made by both clubs in any one game will not be
over 14. and that the lowest number of runs that
will he made in any one game by both clubs will
be more than 1.

9. That the total number of runs that will be
made by both clubs in two separate contests, other
than the first and second games will be 5. and 11,
runs, Yanks 4, Corsairs 1. Corsairs 7, Yanks 4.

G. AUBERLIN,
Berkeley, Calif.

(While none of the predictions made by Mr,
Auberlin are of a contradictory nature, their
accuracy can be judged by the reader when he is
presented with the facts. All the statements in the
first letter are wrong. Here are the correct an-
swers.

Pittsburgh won the two remaining games with
Cincinnati,

St. Louis won one of the remaining games and
the other was called off on account of rain.

There was no tie between St. Louis and Pitts-
burgh; consequently statement four is also in-
correct and likewise statement 5.

Now let us look at his second letter.

The first statement made is right. 2. Only four
games were needed to decide the World Series.

3. Wrong., The Yanks won the World Series.

4, Wrong. Only four games were played.

5. Wrong. The total number of runs in the
first game was nine, the Yanks winning by a score
of five to four

6. Wrong, The score of the second game be-
ing six to two in favor of the Yanks.

7. While this might be partly correct, the odds
in favor of Mr. Auberlin are so great as to bar
the record. The total scores were 33.

The writer of the above letter eliminated 1 and
13 as two possible scores which would not be ob-
tained. This places the odds in his favor at 17 to

He might just as well have said 2 and 4 is
not obtainable, or chosen any other two numbers
from 1 to 33.

8. The same statement may be made and ap-
plied to this particular finding. Mr. Auberlin
might well have used the statement that no team
would score more than 20 runs. It is quite evi-
dent that a game could not be won with a score
of zero to zero. Consequently, the figure 1, as be-
ing the lowest number of runs made in any game by
both clubs could only have been more correct by
quoting zero., Had Mr. Auberlin mentioned that
the greatest number of runs in any game would be
9, his statement might have been a little more
phenomenal, If he said that the fewest runs of
both teams would be 7, we would have to wonder
at his predictions.

9. There were only two separate contests other
than the first and second games, and the scores
instead of being 5 and 11 as predicted, were 9
and 7, with the Yanks scoring 8 to 1 in the first
game and again scoring 4 to 3 in the second.

Now, giving Mr. Auberlin the benefit of the
doubt in statement No. 2, of his first letter, and
calling that statement half correct (a thing might
just as well be totally incorrect, as only half cor-
rect) and further giving Mr. Auberlin 1/17th
credit for accuracy in No. 7 and further crediting
with No. 1, we find that the rating could not pos-
sibly be more than 1014 percent.

And let us remark here that Mr. Auberlin’s pre-
dictions are far more accurate than any other
definite prediction which we have received in the
Astrology Contest, He uses no “perhaps”; he does
not classify his statements with ‘ifs” and ‘‘pos-
sibly,” The predictions are the types we desire,
but alas for the accuracy! The reader can well
imagine what others must be like if this is a
sample of a really accurate one, at least insofar as
predictions go. We desire to compliment the
writer of the above letter at the present time for
his zeal and earnestness in trying to bring to our
attention something definite and concrete.—Editor.)

will win the
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DO YOUR OWN WIRING
AND SAVE 509,

496 Pages—390 Illustrations

It there is no licensed wireman in your neighbor-
hood you can easily wire your own House, Barn or
Garage YOURSELF.
IT TELLS YOU JUST HOW TO DO iT

1t contains The Natlonal Electrical Code explained
and illustrated. New illustrated chapters on Out-
side Wiring and Inside Wiring for all systems for
both direct and alternating currents: House and
Resldence Wlring, Garage Wiring, Theatre and
Moving Picture House Wiring, Marine Wilring,
Eiectric Sign Wiring, Radie Wiring.
How to install, operate and care for Generators,
Motors, Storage Batteries, Meters, Electrlc Ranges
and every kind of wirlng device for light, heat and
power and Radie Wiring.

Leather Cover Gilt Edges, Pocket Size. $3 00

Sent Post Paid on receipt of Price

H. C. CUSHING, Jr.
13 WEST 55th STREET NEW YORK

AUTOMATIC

CONCERTINA
PLAYED WITH
INTERCHANGE-

ABLE ROLLS

Musical Entertainers wanted everywhere and earn big
money at  Moving Pictures, Vaudevilles, Cabarets,
Restaurants, Inns, Lunch Rooms, Outings, Dances,
Weddings, Fairs, Parties, or travelling with shows all
vear. Entertainers charge $10.00 per evening. Our
AUTOMATIC CONCERTINA, played with interchange.
able Rolls, offers opportunity, to make big money or
steady side income. You play perfect in 30 minutes
Songs, Dances, Operas, Marches, Waltzes, Fox Trots,
One Steps, ete., without a faint idea of music or notes.
Beautiful tone and melodious as played by artists.
The AUTOMATIC CONCERTINA possesses a charm,
which no one can escape. The player is actually play-
ing, without any study or practice. Attractive pro-
fessional cards furnished without charge, lead to an
income for lifetime. AUTOMATIC CONCERTINAS
are used in Song and Dance Acts on the stage. Three
Models for Home, Concerts, and Paid Entertainers,
from $30.00 to $60.00. Descriptive circular number
7 matled free.

Treasure Sales Company, 1630 Boston Road, New York
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TURN YOUR TALENT INTO MONEY
Cartoonists earn from $50 to $250 per
week—some even more. Remarkable new
Circle System of Drawing teaches you in
half the usual time. Send for booklet
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details of the Course. No salesman will
call. THE NATIONAL SCHOOL
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628 Penton Bullding Clevetand, Ohio
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tion—No troublesome parts. Why fool with
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plans. Sample Gold and Silver Plated............ $

NEW METHOD MFG. CO. Box S.1.-12
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00 CLEARED
$35 "9 IN ONE DAY

So writes W. H. Adams of Ohio. Letter
from V. A. Marini of California reports
$11275 sales in three months. Jacob
Gordon of New Jersey “$4000 profits in 2

months.” Alexander of Penna. ‘‘$3000

profits in four months.” Ira Shook $365 salesin one
day. Bram bought one outfit April 5 and 7 more by
August 28. Iwata, bought one outfit and 10 more
within a year. Mrs. Lane of Pennsylvania says “sold
8000 packages in one day.” J. R. Bert says “only
thing I ever bought that equaled advertisement.”
John Culp says: ¢Everything going lovely.
Crispette wrappers scattered all gg 7
By over town. It’s good old !
world after all.”” Kellog,
$700 ahead end of sec-

WE START YOU IN BUSINESS

Furnish secret formulasp raw material and equip-
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-Jge necessary. quickly, Payas youplay.
Free Guitar Write at Once
end Outfit In Genaine Seal Grain You'll never be lonesome with
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roll. Nothing to buy—everything Write for Special Offer and eas;
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Approved as a Corregwndma Scnool Under the Laws
of the State of New York

ZIP -ZIP

is the very thing for you.
Campers tell us” that this is the great-
est weapon to be had where firearms
are prohibited.  Zip-Zip Shooter is
nofseless, powerful and effective and
is used by a great number of tourists
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made happy with this wonderful Zip-
Zip Shooter. If your dealer happens
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AUTOMATIC RUBBER €O., Dept. BB, Columbia, S. C.
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If We Had No Ears!
By JOSEPH H. KRAUS
(Continued from page 704)

violin is totally different from that of a
flute, piano, human voice or any other musi-
cal instrument.

It is known that we are able to record
sound, and you will not dispute that we know
how to perform this thing. Would you then
say that our record is one of something
which does not exist? We cannot conceive
of a non-existing instrumentality producing
or leaving a record. Of course, we do not
directly record the sound in the ordinary
way, but we record the vibrations of, either
the moving body itself or of the air which is
set in vibration by the body producing the
sound. If sound did not exist, there could
be no air vibration. Furthermore, some
medium through which the sound can be
conducted must likewise be present. A
sound cannot be heard if the sound-produc-
ing object is in a vacuous space. Here again,
it does not necessarily follow that no sound
is being produced. We are quite confident
that there is an intermolecular sound—a
sound which is produced within the vibrating
body and carried throughout the vibrating
body. Our reason for this statement is that
if you take an electric bell and place it in a
vacuous space such as a bell jar, and fit that
bell with a solid rod of metal, extending
through an elongated tube formed in the
side of the bell jar, under ordinary circum-
stances and when the bell jar is evacuated,
no sound will be produced outside, but if the
rod extending from the Dell should be
gripped with the teeth, then the sound will
be distinctly heard. This would indicate
conclusively that the object within the jar
is producing a sound, even though we do
not hear it.

Of course, there is a classical argument to
this sound question. It is generally put in
the following manuer. If a tree were to fall
on an uninhabited island, would it produce
any sound? Just let us modernize that
same question and make it, “If a bomb were
to burst on an uninhabited island, would it
produce a sound?” The questions are of
course practically identical in the nature of
the effects. Those who answer the question
affirmatively have modern science to back
them up. Those who take the negative
side of the argument gencrally assume that
sound is not produced unless it is heard
by the human ear and in view of the fact
that the human ear cannot hear the noise of
the explosion, that sound is not produced.
What nonsense. Were we to place a sen-
sitive seismograph on the island, we could
record the force of the explosion. We could
tell that that explosion was caused by some
force which detonated violently and which
was different in reaction to any of the forces
of nature. We could likewise place a phono-
graph on that island and record the sound
produced. We could photograph both the
explosion and the sound on a motion picture
film, and reproduce it whenever desired.
We could photograph the sound waves and
their characteristics and we could further
place a microphone and a wireless transmis-
sion station on the island so that all of the
world could hear that sound.

There is, therefore, but one argument that
we must further refute and that is, whether
or not the human ear is a medium absolutely
essential in the formation of sound. This
has been answered before. Sound is chiefly
objective, although it may also be subjective.
Would any of our readers care to infer
that no sound is produced because a deaf
man cannot hear it? Suppose that we were
all deaf and that all of our ancestors on
this planet had been born deaf. Does that
mean that sound is not produced? Those
who take the negative side of the argument
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EARLE E. LIEDERMAN, The Muscle Builder
Author of “Muscle Building,” “Science of Wrestling,”
“Secrets of Strength)’ “Here’s Health,” “Endurance,”’ etc.

What DoWomen Want Most?

Women want he-men for their husbands and sweethearts,
None of this chorus-man stuft for the real girl. She wants
to be proud of his phy al make-up; proud of his figure in
a bathing suit. Slie knows that it’s the fellow that is full
of pep and vitality that gets ahead in this world. He’s got
the physical backbone to hack-up the mental decisions he
makes. 1le’ll win out every time.

Look Yourself Over!

Ifow do you shape up? Are you giving yourself a square
deal? Have you got those hig rolling musrles that mean
health and strength inside and out? The vitality that gives
You the ambition to win out at everything you start? Make
that girl admire you first and foremost for a real he-mman,
and the hardest part In winning her is over.

Can Give It to You in 30 Days

In 30 days I can do vou over so that he will hardly
know you. TI'll put a whole inch of solid musele on each
arm in 30 days, and two whole inches of rippling strength
across your chest. I've done it for over a hundred thousand
others, and I can do it for you. I don’t care how weak
and puny you are. 1 like to get them weak and puny,
because it's the hopeless cases that I work with best. It
gives me a lot of real joy just to see them develop and the
surprised look in their eyes when they step before the mirror
at the end of 30 days and see what a miracle I have worked

for them,
You'll Be a He-Man From Now On!

And it’s no temporary layer of muscle T put on you. It’s
there to stay! With those newly broadened shoulders; that
perfect neck and great, manly chest, you can maintain your
self-respect in any society. Every woman will know that
you are what every man should he—a forceful, red-blooded

he-man.
| Want You For 90 Days
If at the end of 30 days you think you have improved,
wait till you see yourself at the end of 40 days. Then the
friends you thought were strong will seem Ii children by
comparison. I'm not ealled the Muscle Builder for nothing.
My system scientifically builds real muscle faster than you
ever imagined.
Watch Them Turn Around
Naotice how every woman prefets the fellow who carries
himself with head up. Notice how the broad-shouldered
mun always gets their eyve.  They want a dependable he-
man when they mniake their choire—one who ecun pretect
them. And you can he that man. Remember, I not only
promise it, I GUARANTEE IT.
Now, don’t put it off a minute.
ness and real manhood today.

Send for my New Book, 64 pages and—IT IS FREE

“MUSCULAR DEVELOPMENT”

What do you think of that? I don't ask one cent. And
it’s the peppiest piece of reading you ever laid your eyes
on, T swear you'll never blink an evelash till you've turned
the last cover. And there’s 18 full-page photos of myself
and some of my prize-winning pupils. This is the finest
art gallery of strong men ever assembled. And every last
one of them is shouting my praises. Look them over, If
you don’t get a kick out of this book, you had better roll
over—you're dead. Come on. then. Take out the old pen
or pencil .and sign your name and address to the coupon.
If you haven’t a stamp, a postal will do. But snap into it,
Do it new. Tomorrow you may forget. Remembher, it's
something for nothing and no strings attached, no obligation.
sRAB IT!

EARLE E. LIEDERMAN

Dept, 2712 305 Broadway, New York City

It

Get going to new happi-

EARLE E. LIEDERMAN,
Dept. 2712, 305 Broadway, New York City.

Dear Sir: Please send me, absolutely FREE
and without any obligation on my part what-
ever, a copy of your latest book, *‘Muscular
Development.””

HEEn O
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Donttellme ..
you never had a chance!,

“Four years ago you and I worked at the
same bench. I realized that to get ahead 1
needed special training, and decided to let
the International Correspondence Schools
help me. I wanted you to do the same,
but you said, ‘Aw, forget it!” You had the
same chance I had, but you turned it down.
No, Jim, you can’t expect more money until
you've trained yourself to handle bigger
work.”

There are lots of “Jims” in the world—
in stores, factories, offices, everywhere, Are
you one of them? Wake up! Every time
you see an L. C. S, coupon your chance is
staring you in the face. Don’t turn it down,

Right now over 180,000 men and women
are preparing themselves for bigger jobs
and better pay through 1. C. S. courses.

You can join them and get in line for
promotion. Mark and mail this coupon,
and find out how.

INTERNATIONAL CORRESPONDENCE SCHOOLS
w Box 6209.E, Scranton, Penna.
ithout cost or obligation, please send
your beoklet, ‘““Who Wins and Why,” and fllﬂ? M?E’&a?‘a
about the course before which I have marked X:

OBust BUSINESS TRAINING COURSES
usiness Management 3,
Todustral M ¢ H R torratog ”
’_Personnsl Organization Better Letters
,gmﬁ% ;la(xgmgement gborw Card Lettering
aw ten
='F\lnnkln; and (l;:nlkidrig LEWP A H wenoeraphy and LETILT;
Accountancy (including C.P.A.)[JCivi1 Servie
[Nicholson Cost Accounting CIRallway ‘Mail Clork

1LY

Bookkeeping Common S

Private Secretary High g:hog}lm‘gl Dlocis™e
Spanish [IXllustrating

French CICartooning

TECHNICAL AND INDUSTRIAL COURSES
Electrical Engineering
Electric Lighting
Mechanical Engineer
Mechanical Draftsman
Machine Shop Practice

0
-

00

rehitect
Arehitects’ Blueprints
Contractor and Builder
Architeetural Draftsman
Conerete Builder

Railroad Positions Structural Epgineer

Gas Engine Operating Chemistry Pharmacy

Civil Engineer Automobile Work
hisiitet™ M, BAmemIt

ng griculture a oults
team Engineering [J Radio Mathematics id

Name....
Street Address
0717 2SO State
OcoUPALIBN. ....ovei i e

It you reside in Oanada, send this coupon te the Interna-
tional Corr d ohools Canadian Limited, Montreal

EARN UPTO0250.55» SALARY

- as a Railway Traffic Inspector.
—=— For nine years. our graduates have
been offered positions as Traffic In-
spectors at definite salaries, plus ex-
penses, a few days after completing
_ their studies. Traffic Inspectors start
at $120 or more per meonth and rise
rapidly to $175, $200 or $250 per
month.

As a Railway Traffic Inspector, you are
practically your own boss, see new faces
and places each minute, report only to high officials, are
rapidly advanced. It’'s healthful, outdoor work, with regu-

lar hours. Hundreds of Satisfied Graduates
Write today for baoklet D-27, giving full details and con-
tract agreeing to refund your money if position is not
offered after graduation,
STANDARD BUSINESS TRAINING INSTITUTE
Div. 27, Buffalo, New York

LEARN AVIATION AT HOME
Under Lieut. Walter Hinton

AVIATION INSTITUTE OF U. S. A,
1115 Connecticut Ave. N.W. Washington, D.C.
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would say, “The sound is not produced.”
We could answer by saying “piffle”, but that
of course is not a grave enough argument.
So we will swing into another analogy.

We cannot see the ultra-violet or the in-
fra-red rays of light; neither are they dis-
cernible through any of our senses. We
cannot see the X-rays; we cannot hear
radio waves if transmitted from the antenna
of a broadcasting station. Would any of
our readers question the production of any of
these? We definitely know that ultra-violet,
infra-red, X-rays and radio waves are in
daily use. We can demonstrate their pres-
ence by their action upon other receptors and
in turn, we can visually see the action on
those receptors. Why would this not be the
case with sound? Why could we not sce
the sound through some agency such as a
moving mirror, and, were we educated
aesthetically enough, why could we not in-
terpret those fluctuations in wave form and
frequency, as well as in color, to satisfy
cven our present poor couception of sound
quality.

In conclusion, we say that regardless of
where the tree falls, or regardless of where
a bomb explodes, it produces a sound.
Audible or not, it has all the characteristics
of sound as we know it.

LIME PRESERVES BUTTER

Improvement in the keeping qualities of
butter through the use of lime to reduce
acidity of cream is one of the popular sub-
jects on the program of the lime sym-
posium of the American Chemical Society.

The time required in most sections for
the transportation of cream to central but-
ter plants permits development of high
acidity, a condition that introduces diff-
culties in the handling of the cream and
seriously impairs the quality of the butter.
The use of lime for eliminating this acidity
and restoring the cream to a more nearly
normal condition will be discussed by Pro-
fessor O. R. Overman, of the Dairy De-
partment of the University of Illinois.

Three major benefits are obtained by the
neutralization of cream through the use of
lime. They are:

Avoidance of excessive loss of fat which
otherwise would result from churning of
cream that had been pasteurized while ex-
cessively sour.

Prevention of undesirable flavors that re-
sult when strongly acid cream is pasteurized
at high temperature.

Enhancing the keeping of butter made
from originally high acid cream which
without neutralization produces butter that
rapidly deteriorates.

The use of lime as a neutralizer, in addi-
tion to increasing the keeping qualities of
the - butter, gives a small additional food
value because lime itself is an essential
human nutrient. The flavor is not affected.

[T

q How would you like a
handsome loving cup, 1815
inches high and weighing
nearly five pounds?

q Every month a cup is
awarded to the best model
entered in the Model Contest.
( These models are again
returned to the individual
owners.

€ Turn to the Model Depart-
ment now and read the rules
of this contest—then enter
your model.
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This large Wholesale Specialty book, showing over
300 fast selling specialties, including many ideal Xmas
gifts from many parts of the world. SPORS &
CO., 1027 Agate St., besueur Center, Minn.
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s—————4& Lowest wholesale pric
i on highest quality Gra
A goods. Any Handy Man
can instull his own Plumb-
ing and Heating BY OUR
NEW EASY METHOD. Get
the best and pay only a little
each month. .

Tk ‘ Send for FREE Book.

New bargain catalog just issued. With
our cut-to-fit systems you save waste
material and high labor cost. 50 years
of economical service to home owners, farmers,
[¢| builders and mechanices, Miilion Dollar Piants
back up our Bonded Guarantes., FREE book
3 f‘lves you the whole story, Write for your copy
B oday. -~
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104-14 West Pershing Rd., Chicago, 1I. g

You-and This NewMachine

CanEarn

$500 aMonth

OperateaTireRepairShop

90,000,000 Tires in use, America’s

| atest. opportunity for men
e e ital %

with !tll‘:‘i.“ “m A e furaiuh
eve ng— and up. .
i ewts. We train you FRE
right at home, Start making
money at once, Write today for
Free Book ¢f Opportunity.
YWOOD TIRE EQUIPMENT CO.
CHICAGO, ILLINOIS

o o sl Tor diFect o
ral Offer and also Big Ne
er and also g. ew 1. Fprao‘: R

uge warchouse
Catalon and Gordes - How ta Boit Hadios o F
Full of Bargains—all lateat in Radio. Write today.
# AMERICAN AUTO & RADID MFG, CO, E
SCHWARTZB!

HARRY ERG, PRES,
Dept. 975 American Radie Bldg., Kanuas City, Me.

Kennedy Utility Saw
Will Rip. Cross Cut, Sand and
o Grind.  With extra attachments you

can Plane, Groove, Tongue, I’lough,
Tqblo Miter, Bevel, Bore, Rabbet, Mortise,
Tilts Joint, make Mouldings.
Extremely Efficlent for Building Radio
Tables, Cabinets, etc.
RALPH M. KENNEDY
111 N. 7th St. Philadelphia, Pa,

FOREST RANGERS

MEN, get Forest Ranger job; $125-$200 me. and home
furnished; permanent; hunt, fish, trap. For details, write
Norton, 2650 Temple Court, Denver. Colo.

BE A DETECTIVE

Earn Big Money. Work home or travel. Make seeret in
vestigations.  Experience unnecessary. Write Dept. S.A.,
American Detective System, 2190 Broadway, N. Y
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Matched

An amazing valie that can’t be beat!
Latest 6 tube tuned radio frequency
circuit. Extremely selective, marvelous
sensitivity. 2 stages of radio fre-
quency, detector and 3 audio ampli-
fiers for improved tone quality. 2 dial control.
All metal chassis. Shielded. Clear and realistic
reception guaranteed. Beautiful front panel.
erystaline finish. Metal panel and sub panel; all
parts mounted. Simply connect a few wires. No
special tools needed. Vernier dials for fine tun-
ing. New type UX sockets. All hook-up wire
and colored battery cable included. Value $60.00;
our price $16.95,

Simple Wiring Directions
Very easy to wire this set with the
instructions we furnish, Just connecct a
few wires. That is all. Can be wired
in a few minutes by anyone. No radio
knowledge needed. Make money by wir-
ing these sets in your spare time and
selling them to your friends,

SEND NO MONEY

Just write your name and address on a post card and ask
us to send you this great outfit together with 6 tubes, We
will ship them right away. When they arrive, pay only
$16.95 plus a small delivery charge.

RADIO EQUIPMENT CO.

Dept. S 549 S. Wells St. CHICAGO, ILL.
Play Tune in 10 Minutes
mese New Amazing 4 T
INSTRUMENTS DAY
New Kind of E-Z Playing TRIAL

Tenor Banjo, Ukulele,
Mando L and Guitar
wit 4

finvention thatenables you to play
lunes in & few minutes. Simple as
. B. C. Presslkeys and plar tunes
m once. No knowledge musio
wequired. No long months of tire-
gmcuce. No expensive les-
lay by numbers at first—
Ieun to ,fl"y by note automat-
playing tunes.
Popularlty! Big Money
Astonish your friends. Be center of annctlon-t all nnmu. Produee rich
barmony, eyncopated jazs. Loads of funl Money-making chances.

10 DAY TRIAL—EASY TERMS (oo lavor

on Bpecial 10-Day Free Trial Offer. Play tunu at once or trial costs you
mothing. If satisfied, pay at rate of few cents a day. BSend for
of E-Z Plnyml Instruments. Contains

I big money-saving values. (If you have
ee Latalog; 27 Playe

instrument, you can secure
ing Method separately.) You risk nothing, No obligation. Send todayd

FERRY & CO,, Dept. 1251, Chicago, U.S. A.

“PARTY MANNERS”

Radio TReceivers know no rules of
etiquette—they cannot he taught to act
on best behavior—but they can be
made to act properly if the operator
understands the few simple factors that
effect tuning.

The 64-page, illustrated book on How
to Tune Your Radio Set (Consrad—
25¢) is a carefully prepared, yet sim-
plified, instruction book on tuning alone.

25c EVERYWHERE
CONSRAD CO., INC.
230 5th Avenue, New York

GIVE YOUR RADIO

Erect a POWER
Non-directional,
greater distance, less static and
interference, no sagging, no
crossing or interference of other
aerials, takes little space, lasts
lifetime, easy to install, efficient
on all circuits, and 124-foot
aerial space, 4 guy wires con-
nected for service as well as the
4, No. 14, special copper weld
coils. Postpaid. Complete,
nothing else to buy, with 10-foot

pipe. $10.00.
GET IDEA o e

culars. We
know a man who read circulars and found
an idea from which he made 300 Dollars.
Send 25 cents and we will send you our latest

bulletins of the verv latest ideas.
A.US. éE;WENEG SYSTEM, Box 4, Buffalo, N. V.
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Book Review

TIHE LAW OF CHEMICAL PATENTS,
by Idward Thomas. Stiff cloth covers,
614"x9%4", 420 pages, published by the D.
Van Nostrand Co., Inc, New York City.
Price $6.00.

Ordinarily one would think that a book with
such a dry title would be uninteresting, yet nothing
i1s further from the truth. While this work deals
pnmmlly with the laws w]atmg to chemical pateuts
and points out those various chemical inventions
whicli are and which are not patentable. it also
covers the legal aspect of inventions. Treatment
of such subjects as what constitutes a patent and
what the federal courts have decided, of mterestmg
situations and short coucise case-histories in this
book make it of value to anyone dealing with pat-
ents and particularly of course with chemical pat-
ents. The case-histories are indexed thoroughly.
A complete list of industrial and legal terms as
related to chemical patents appears and an index
of the subject matter found in the hook makes the
work a constant handy reference. Careful attention
to the contents of this hook will inevitably benefit
the inventive reader. That the subject could he so
profusely covered from so many different anyzles in
a work of this size is surprising. The book is to
be thoronghly recommended to all inventors, attor-
neys and anyone desiring a knowledge of law as
related to its titular subject.

SHOULD WE BE VACCINATED?. by
Bernhard J, Stern. Stiff cloth covers, 5"x

714", 146 pages, published by Harper &

Brothers, New York City. Price $1.50.

The addition of good books to the scientific field
is increasing constantly. Many of these are small
in size but their number is so great that they cover
the subject thoroughly. The one here reviewed
is a relatively small work, hut it contains important
facts on the subject of vaccination. The statements
found therein cannot very well be disputed. The
questlon of vaccination as a health problem is taken
up in an easy style from the time of Jenner prac-
tically up to the present day. The history of vac-
cination and the results of the various mvest:g'xtxom
and decisions are theu followed up to the point
where vaccination makes its first inroads into the
American medical field. ITere, as in England, argu-
ments appeared against it, but the factors in its
favor were so great that vaccination hecame com-
pulsory. Mr. Stern’s fignres indicate that in New
York, where the population is greatest and wheve
the sentiment against vnccm'ltlon is not strong,
the death rate from smallpox is fifty times smaller
than in Minneapolis, where_ sentiment against
vaccination is pronounced. \Whether one is in
accord with the idea of vaccination or prejudiced
in the opposite direction, he should certainly read
this lucid work.

MURDER IN FACT AND FICTION, hy
Canon J. A. R. Brookes. Stiff cloth cov-
ers, 614"x914", 284 pages. Published by
Brentann’s, New York City. Price $3.50.
While this work is seemingly primarily intended

to be a psychological study of murderers, and a
chapter on the psvchology of criminals does appear,
it is primarily a series of typical histories followed
up by a short chapter on suggestions for reform.
Most of the murderers about whom Canon Brookes
writes were English and it might have heen of an
advantage tc have ventured upon the nature of the
crime to a fuller extent hecause even American
newspapers, bloody as some of them wonld like to
be, have a sufficient mtmher of murder mysteries
to headline without paying the least attention to
those occurring in foreign ports. Of course, some
notable murder cases such as Landru and Smith
are outlined in this work, but the psychological
reasons for the murder are dismissed in just a few
words. While the work left much to the imagina-
tion, and this reviewer felt decidedly. dissatisfied
with the author’s concise conclusions, in )u<tlce to
the hook it must he said to have maintained interest
throughout. There are many who will find this
work of great value in comparing American crimes
with those occurring in other lands. and in making
comparisons of court and police procedures in pun-
ishing or apprehending criminals, The work is very
well written.

HABITUAT. CONSTIPATION, hy Ismar
Boas, M.D. Stiff cloth covers, 5"x7"”, 300
pages. Funk & Wagnalls Co., New York
City. Price $2.00.

The successful treatment of hahitual constipation
is gradually being driven into the minds of the
average layman, although the necessity of treatment
was recognized by medical authorities many years
ago. This work, a translation of a treatise hy the
famous Rerlin medical authority, Dr. Boas, is well

You can make it a
body to be proud of—
a dynamic, powerful
machine, capable of
performing wonders
that will make others
marvel at you. Nature
gave you a wonderful
human organism and
she equipped it with
intricate machinery for
you to run it with,
Your job is to take
care of that body—to
operate the machine
WITH YOUR MUS-
CLES! It's up to you,
voung man, to give
your body at least as
good care as you'd give
an automobile or any
ordinary piece of ma-
chinery, Give it a square
deal! Tt’s easy enough if

you'll only be man enough
to do your part.

TAKE UP THE SCIENCE OF

STRONGFORTISM

FOR BUILDING UP BODIES

STRONGFORTISM  works
weakly, skinny feilows. It builds them up to health
through internal muscular develonment then rounds
them out Into robust physical specimens, by hringing
imo play every muscle and making every muscle do its
work as Nature intended. You'll be astonished how
quickly you’ll feel the benefits of this best of all health
and strength courses. You'll feel like a new man al-
most from the first day you start under my instructions
—and you'll look like a new man!

FEEL LIKE A MAN

You'll be surprised at the lazy muscles you wake up
when you begin, and they'll wake you up in turn. You'll
quickly realize that a new day has dawned for you as
yon feel the red blood coursing through your whole
body like a bounding mountain stream. The old, stu-
pid, sluggish feeling will disappear like magic. That
gloomy outlook will vanish as though a heavenly hand
had brushed it away. Oh, it's a great feeling! Great
to feel like a man! And you surely will when you
adopt Strongfort as your instruetor and guide—
STRONGFORT, “The buiider of men.””

STRONGFORTISM RESTORES
POWER

by ridding the human organism of distressing ailinents
and irregularities that have clogged its normal action
and thrown its delicate machinery out of gear. Strong-
fortism  strengthens the vital organs; brings back
health, strength. vigor. vitality—the ability hoth to do
Ihings worth while and to enjoy to the fullest the good
things of life.

You can banish Constipation, Indigestion, Dyspepsia,
Catarrh, Nervousness, Insomnia. Mental Depression,
Timidity—most of the common ailments men complain
of-—hy this system of gaining health and strength and
stamina by natural methods within the reach of cvery
man who has enough manhond left to listen to my
words of instruction and advice.

I Want to Send You
My FREE BOOK

This book of many pages and dozens of pictures tells of
my wunderful experience. Tt tells what I have done
for others, what I can do for you. Tt doesn’t mince
words. It tells plain truths. “‘Prometion and Con-
servation of Health, Strength and Mental Energy,”
points the way from disease and weakness to health
and strength. 1t is priceless. I’Il send it to you on
request—FREE, Write for your copy today.

STRONGF! ORT INSTITUTJE
LIONEL STRONGFORT. DIRECTOR.

Physical and Health Specialist
414, NEWARK, NEW !ERSEY, U, S. A.
o e — S f—— — 7— — o b
Send this FREE Consultation Coupon
ABSOLUTELY CONFIDENTIAL
Mr. Llionel Strongfort, Strongfort Institute, Dept. 414,
Newark, N. J.—Dlease send me absolutely free my_ copy
of your book, “PROMOTION AND CONSERVATION
OF HEALTH, STRENGTH AND MENTAL ENERGY.”
I have marked (x) before the subjects in which I am
most interested.

STRONGFORT
Builder of Men

wonders  with  run-down,

Dept,

. . Catarrh . .Constipation .Lung Traphfes
.. Tolds .. Weak Baek .. Round Shoulders
.. Asthma .- Weak Eyes .. Youthful Errors
. Headache . Rheumatism Manhood Restored
. Rupture . Nervousness : Stomach
.Tl;inn'ess . N’:ghtt IIz.oss:e'sl . Disarders
..Pimples . .Shor rea
_Insomnia .. Weak Heart .- Increased Height
.Impotency . Great Strength . Muscular
. Overweight .Vital Losses Development
Private Ailments ...,.......
Name ...
Age. ..
Street ... 5o0c0ag .
(7000000000 0a000a800aa00000
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g yoursel
allyouneedisheat

It's aregular hobby with
thousands of people—
to fix things themselves.
And now, with Kester
Metal Mender men,
women and boys actually
solder!

Youtoo,canuse Kester
Metal Mender expertly
rightin your own home.
Kester requires only
heat, is easy to use, and
it's a genuine solder,
too! It carries a scientific
flux insideitself. Like the
lead ina pencil, this flux
does the work.

If a household utensil
goes wrong—Solder it]

Think of how many
useful things you could
put back into service
with just a touch of
Kester, here and there.

If a partofacar ortractor
goes wrong—Solder 1t !

Buy a can today from your
hardware dealer, general
store, auto supply shop |or
druggist. If you want to be
convinced without expense
—write for Free Sample.

If you have electrical
wiring to do—Solder it!

KESTER
METAL MENDER

The Household Solder

CHICAGO SOLDER COMPANY

4212-10 Wrightwood Ave., Chicago, U.S.A.
Established 1899

AUTOMOBILE
EXPERTS
IN DEMAND

Study with the same
school that helped to
train many leading
men in the automo-
bile industry.
THE best proof of the
value of the home-study
courses of the Interna-
tional School of Auto-
y mobiles is the success
of its students.

Jesse G. Vincent, Vice-
president of the Packard
Motor Car Co., {8 a former

C. §. student. So Is
Walter P. Chrysler, Presi-
dent of the Chrysler Motor
Corporation, and . V.
(*‘Eddle’’) Rickenbacker,
the famous flylng ace and

automobile manufacturer.

Their first step was to mail an I. C,
coupon similar to the one printed below, Make
your start the same way and make it right now.

Mail the Coupon for Free Booklet

INTERNATIONAL SCHOOL OF AUTOMOBILES
Associated with the
International Correspondence Schools
Box §212-E, Scranton, Penna.
Without cost or obligation, please send me full
details of your home-study course in Autemobile Work,

Subscribe to SCIENCE AND INVENTION—
$2.50 a year. Experimenter Publishing Co., Inc.,
230 Fifth Avenue, New York City.

Science and Inventton for December, 1927

W’méBuiclt
or $1500 00 cz.x

illustrated. The subject is covered with a thorough-
ness sufficient to give the reader a greater than
passing knowledge of the functions of the intestine
and of the dangers of constipation. The method of
treatment, while not intended to supplant the ser-
vices of physicians is so thorough that constipation
need not be a condition regiuring medical interfer-
ence except in rare or unusual cases, provided of
course that the patient suffering from this condition
will follow out the recommendations made by Dr.
Boas. The work of treating the condition from the
diet clear down to massage, is very satisfying. The
operative intervention is also given credence as well
as the complications resulting from habitual consti-
pation such as hemorrhoids, anal fissures, flatulence,
ete.

PRACTICAL RADIO CONSTRUCTION
AND REPAIRING, by James A. Moyer,
S.B., AM, and Joln F. Wostrel. Stiff
cloth covers, 5 x 7% inches, 314 pages.
Published by McGraw-Hill Book Com-
pany, Inc, New York City. Price $1.75.

This book aims to be of service to the amateur
constructor who makes his own set and to the per-
son who buys a complete radio receiving outfit
and wants to know how it works and how to make
minor adjustments and repairs when trouble is
encountered. It will also prove valuable to the
radio dealer who is called upon to test and repair
radio receiving sets. Radio troubles are discussed
in sufficient detail so that the radio repairman
will be able to go about his work intelligently, sys-
tematically, and efficiently. The book gives easily
understood information and directions about the
construction, testing and repairing of the important
types of rcceiving sets and commonly used radio
equipment, Special attention is given to super-
heterodyne, short wave, impedance coupled and
resistance coupled recenmg sets. A full explana—
tion and description of ‘“‘trouble shooting” with
illustrations and diagrams, and such difficult
matters as fading and interference are fully dis-
cussed. A glossary, or dictionary of commonly
used scientific radio terms has been included as
an appendix.

THE LOGIC OF MODERN PHYSICS
by P. W. Bridgman. Stiff cloth covers,
6 x 834 inches, 220 pages. Published by
the Macmillan Company, New York City.
Price $2.50.

One of the noteworthy movements in recent
physics is a change of attitude toward what may be
called the interpretative aspect of physics. The
author gives us an understanding of the problem,
which is really a double one, of understanding what
we are trying to do and what our ideals should
be in physics and of understanding the nature of
the structure of physics as it now exists, These
two ends are together furthered by an analysis
of the fundamental concepts of physics; an under-
standing of the concepts we now have discloses
the present structure of physics, and a realization
of what the concepts should be involves the ideals
of physics, The material for this book was largely
obtained by observation of the actual current
opinions in physics. On eertain broad tendencies
in present-day thought, the author has put his own
interpretations, It is entirely possible that the
stimulus of combating the ideas, offered in this
book, will be of great value to the reader,

HENLEY'S TWENTIETH CENTURY
RECIPES, FORMULAS AND
PROCESSES by Gardner D. Hiscox,
M.E., stiff cloth covers, size 6 x9 inches,
800 pages. Profusely illustrated. Pub-
lished by the Norman W. Henley Publish-
ing Company, New York City. Price
$4.00.

The publishers of this book have taken advan-
tage of the cordial reception given to Henley's
Twentieth Century Book of Recipes, Formulas and
Processes and have added to this revised and en-
larged edition many timely and much called for
formulas, also a new chapter on laboratory methods
containing many illustrations which will be found
to contain information that will materially assist
the experimenter in compounding the various recipes.
The editor, in compiling this book, has endeavored
to meet the requirements of the home and work-
shop. In revising the book many formulas were
modlﬁed and processes of questionable merit were
discarded. Much of the matter has been trans-
lated from foreign technological periodicals and
books. In this way, the editor has embodied some
practical mformatlon otherwise inaccessible to most
English speaking people. Old recipes and so-
called trading secrets which have proven their
value by long use are also included, particularly
where no noteworthy advances have been made;
but the primary aim has heen to modernize and
bring the entire work up to the present date.

THE RELIGION CALLED BEHAVIOR-
ISM.,, by.Dr. Louis Berman. Stiff cloth
covers, 5% x 734 inches, 154 pages. Pub-
lished by Boni & L1ver1ght Inc, New
York Citv. Price $1.75.

In a <earclm1g analysis of the new philosophy,
called Behaviorism, Dr. Berman accomplishes two
purposes. He refutes the wvalidity of Behaviorist
claims by pointing out the unscientific disregard
of the human consciousness or awarencss which is

1 am going to give away a brand new, latest modelBuxck
Sedan to someone who answers this adv . We have already
given 8way many sutod. This is the mos tlibera foffer ever
made, I tis your chance to win thisidealcar. You can win it;
why not try? The Sedan willbe delivered to the winner, or
winner may havethefullcash value($1,195.

SOLVE THIS PUZZLE
21{9.3(11|7|9|22|5|14

Can you makeoutthe two wordsspelled by the numbers in
the squarea above? The alphabet ia numbered, Aig 1. B is 2,
ete. What are the two words? Send your answer today—not &
cent of cost to you now orlater.

$30S for Promptness

1 will also give sway a Chevrolet Coach, Orthophomc Vie-
trola and many other valuable Priz ides h undreds of
dollarain Cash—and $305.008peciat Extra Prize for Prompt-
ness. First Prize winner willreceive $1,500.00 cash or Buick
Bedanand $305.00cash . All whonnnwercans hareincash and
%nzea In case ofties the prizes willbe duplicated. EVERY=

ODY REWARDED. Now,getout your penciland solve the
puzzle—send youwr snswer todsy with name and address
-~ WILLIAM LEROY,

Chicago, I

lainly written: -
epts 3799

Orders-Inquiries

315 So. Penrla St.,

zl
PoLK'S’REFERENCE Book
and Mailing List Catalog

Gives counts and prices on over 8.000
different lines of business. No matter
what your business, in this book you
will find the number of your prospec-
tive customers listed.

Valuable information is also given as to
how you can use the mails to secure
orders and inquiries for your products
or services.

Write for Your FREE Copy
R. L. POLK & CO,, Detroit, Mich.

Largest City Directory Publishers in the Werld
Mailing List Compilers—Business Statistlcs
Producers of Direct Mall Advertlsing

PIMPLES

Cleared Up—often in 24 hours. To prove
you can be rid of Pimples, Blackheads, Acne
Eruptions on the face or body, Barbers’ Itch,
Eczema, Enlarged Pores, Qily or Shiny Skm
simply send me your name and address today—no rost-—-
no obligation. CLEAR-TONE tried and tested in over
100,000 cases—used like toilet water—is simply magical
in prompt results. You can repay the favor by telling

WRITE TODAY.
468 Chemical Bldg., Kansas City, Mo.

CHEMISTS

2

Our new catalog listing 5000
' Chemicals, 2500 illustrations, Lab-
y oratory Apparatus and 1000 books,
sent on receipt of 50c.

your friends; if not, the loss is mine.
E. S. GIVENS,

] Laboratory Materials Company
635 East 71st St., Chicago, U.S.A,

LEARN TO FLY Billions of

dollars will
be created  and

spent through
tlle de\elog)mer%loi avia-
N\ ,/- 452> tion, Thousands
m% %‘T‘iﬁ/ ofmpbosulofns
At e open for
% _____ those who are
N = prepared Dre-
pare now! Com-
plete Home Study
Course in Avlation arranged by America’s foremost aeronauti-
cal society. Authentic yet inexpensive. Write for further
information. The American Society for Promotion of
Aviation, 522 Fifth Ave., Dept. S. I., New York,
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325.00 Drawing Course for 3298

Haven’t you often wished that you could draw
cartoons, illustrate some idea, sketch some pretty
face, ete.? You can do all of these things.
One of America’s most famous Cartoonists
and illustrators has developed a great,
simple system for success in all branches
of Commercial Art. This system has
revolutionized the entire theory of
drawing. It means that drawing ecan
be as easy for you as writing—
mueh simpler than learning short-
hand, bookkeeping or typewriting.
We are now placing this original system for
learning Drawing, Art and Cartooning, con-
sisting of 34 lessons with over 500 illustra-
tions, within reach of every one. If you
will devote a few hours each week to the
Course WE ABSOLUTELY GUARANTEE
that you will learn to draw and draw well
before you have half finished the Course,
1f we fail to make this claim good we will
refund every cent paid us. By eliminating
a large office force for answering correspond-
ence, expensive catalogs, ete., we are enabled
to make a price of $2,98, the cheapest price

ever known for a high-grade home
study course. Many have sent us
letters similar to that of Rob’t T

Davis of Detrait, who wrote: ‘I can’t see how you ask so
little, when others with inferior Courses get from $20 to
$60 for theirs. It is more than 1 expected.”” Learn to
draw. It is a blg asset, no matter what field you are in.

Send No Money [FREE: i oo

the Course

k ve will inelude
Just order the Course, and at once we will ine
on arrival pay postman$2.98 & .‘}{."“mgf °“.'?.t’
plus a few cents postage ‘°“'“ﬁ“"g of artist’s
payment in full for the entlre Jpencils, phens, DEDIGT.
Course and Free Drawing Outfit. [erasers, thumb tacks,

If not entirely satisfled, return [¢tc., enabling you to
within five days and we will RE- 80 to l“""k lwithout
FU'ND MONEY. Address: lany_additional cost. |
LEDERER SCHOOL OF. DRAWING, Dept. 5522-H
Chattanooga, Tenn,
Orders from outside the TU.S.A, are payable $3.28 cash
with order.

HOW
Ta BUY

JASON Weiler & Song of Boston—

America's Leading Diamond 1m-
porters—have just published the 28th
edition of an interesting book on Dia-
monds. This book tells ‘*How to Buy
Di ds” and is idered an au-
thority, It tells how to judge and se-
lect the precious gems—how they are
mined, cut and marketed. It shows
their weights, lsizes, qualities and
prices, Customers send thousands of
miles to us from every country in the
world for diamonds, because it pays tobuy |
Diamonds direct by mail from Jason Weiler
& Sons. It is tie

£31.00
50.00
73.00
145.00

simplest, most satis-

factory and most ec-

onomical way for you

to make a diamond

purchase,

Write for this | 2 earats  290.00
Free Book:* 8 carats  435.00

JASON WEILER & SONS

Diamond Importers since 1878
386 Washington St., Boston, Mass,

1-4 earat
3-8 earat
1-2 earat
1 carat

WANTED MEN

To Make Metal Toys and Novelties
Big demand for Soldicrs, Cowhoys,
Ashtrays, 5 & 10c Store Novelties,
Auto  Radiator Ornaments and
other all-year scllers. We co-
operate in selling goods you make,
also buy them from you. Small
investment puts you on road ty
success. WE FURNISH COMPLETE OUTFITS AND
START YOU IN WELL PAYING BUSINESS. No
experience necessary. ACT QUICKLY if you want to
get in BIG CHRISTMAS RUSH and handle whole-
sale orders now being placed. Write at once for full
information.
METAL CAST PRODUCTS CO,
1696 Boston Road

New York

yone CAN LEARN!

No talent or experience necessary,

Fascinating work. Pa sbingo

e inatruction book TE)]
Iphabets, Colors, HOW

X ‘PRINTS, Bhow Gards,
3oard and Wall Signs,

made letters, Gilding,

2n3.  Book
£ 3.00. (C. O, D. 10¢ extra.)
génsvioPub.Cn..51RnseSt.Dep. 109, NewYork

o £
e : :
/ EARN MONEY IMMEDIATEL) '~
/ WE FURNISH EQUIPMENT TO START

METEORPLANE
- Build this plane
learn by practical
rience to construct ahd
operate aircraft, TUse
your motorcycle engine or
the IRWIN 20 hp. motor,
Parts furnished very rea-
sonably to build this lit-
tle ‘“‘Meteorplane,”” the
World’s first light plane.
Nend $3.50 for complete
set of blue prints and
parts price 1Hst of this
—_ . latest Model M-T-2.
RWIN AIRCRAFT COMPANY, Sacramento, Californla

and
expe-

FREE Dog Plctures te all who write today.
Will also tell how to get Big Silver-Dial
Watch for few minutes’ easy work. Send card
with your name and addrecs, .

Sportsman’s Digest, Dept 21-N,%incinnati, 6

the credo of that ‘‘religion.” Then he introduces,
for the first time in America, according to his pub-
lishers, the Gestalt doctrine, and incidentally the
new Emergent Evolution, both of which subjects
are treated in very clear style for the benefit of the
casual reader. It is a valuable hook of 153 pages
which invites carefu] reconsideration, no matter to
what extent the reader may differ in opinion from
the author’s concept of present-day religion. The
world that lives in the hearts of men can not pOs-

sibly be the dismal place that some of Dr. Ber-
man’s remarks would lead us to believe.
CARTOON COMICS AND HOW TO

DRAW THENM, by George Carlson. Stiff
paper covers, size 834” x 1114”, 10 lessons,
profusely illustrated. Published by the
Carlson  Cartoon Service, New York.
Price $1.00.

In preparing these valuable cartoon lessons, the
author has borne two things in mind. Lirst, to
get the greatest amount and most valuable instruc-
tion on this subject within a small space, and to
prepare it in the most compact and attractive
form, so that it will be well within the means of
any student. \With persistent application and prac-
tice and with the instructive possibilities that are
in these lessons, the student will really be surprised
at his own progress. LFach lesson is illustrated
with one page of drawings giving full details.
These essential points in the work of an artist
are, form, action and expression. These are given
as much space as is possible. Technique and style
are next taken up, and the last lesson is entirely
given over to the elements of a comic picture.
The prospective cartoonist will, without question,
he benefitted hy this course, and derive both pleas-
ure and profit from it.

POPULAR CHEMISTRY, cdited by T.
Clinton Molitor. Paper covers, 6”7 x 97
Published by Popular Chemistry Co.

Price 10c. per issue. $1.00 per vear,

. This issue nf “Popular Chemistry” contains many
interesting articles, the outstanding heing Elemen-
tary Chemical Engineering, described by C. F.
Miller. A section is devoted each month to Chem-
ical Experiments, Chemical News and Chemical
Questions. The amateur chemist will find much
of interest hetween the covers of this little booklet
and will profit by reading it. Back numbers of
the magazine are availahle from the publishers who
also have in stock many scientific and chemistry
books which should appeal to the exoerimenter.

FIRST CROSSING OF THE POLAR
SEA, by Roald Amundsen and Lincoln
Ellsworth. 316 pages, illustrated. 615"x
94", Board covers. Published by George
H. Doran Co., New York. Price $5.00.

The first part of the hook is taken up with the
trials and tribulations that the backers of the ex.
pedition underwent to rajse money for the trip.
This part of the hook is the only tiresome portion.
as it consists for the most part of credit heing given
to cveryone concerned. The rest of the volume is
written hy different members of the crew of the
Norge and deals with each individual’s part.

The reader is first introduced to the dirigible in
Italy before she was turned over to the Norwegians.
The trip across Europe to Oslo, to Leningrad and
thence to Spitzbergen, where the trip across the
North Pole was started, is very well described.
The thrilling part of the entire book of course, is
the trip across the frozen wastes of the DPolar
regions; how Hags of Norway, America and Ttaly
were thrown from the Norge when they were im-
mediately over the Pole! how they landed in
Alaska; and the hearty reception they rececived on
their return trip to Norway across the United
States and the Atlantic. The remainder of the
book is full of the technical details of the voyage
and will prove a source of real information on
polar flying. Radio. which played an important
role on the trip, is fully deséribed by the operator.
The hook is well worth reading not only for
the excellent manner in which the voyage is de-
scribed, but for the able way the technical details
are presented.

BIRD'S EYE VIEW OF INVENTION,
by A. Frederick Collins. Stiff cloth covers,
514"x8", 314 pages. Published by Thomas
Y. Crowell Co., New York City. Price
$2.00.

An interesting feature of this book is that it
gives in a somewhat summary style the early in-
ventions in _a number of branches of industry and
science, This is very much to the point as it is
these which have revolutionized the world. But it
also comes down to recent date and it is quite
interesting to find the curious engines and early
reapers and the like illustrated. The work of
Edison naturally receives much attention, and the
models of early steamships are illustrated very
interestingly. Space does not permit an adequate
review of a hook which seems only too short for
the great field-which it covers.
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Thousands of

Draftsmen

More

than 500
industries
employ drafts-
men. Thousands of
men are doing this
fascinating work.

Electricity

Electricity is the coming motive force
of the world. Draftsmen are needed in
every department of this fascinating
work. Let Dobe train you at home.
Get a job here.

Auto Industry

The automobile industry is one of the
reatest in America. If there were no
raftsmen to draw plans there would

be no automobile manufacturing. Hun-

dreds of positions here. Learn drafting
from Dobe and get one.

Aviation

Aviation isjustinitsinfancy. It isbound
to expand to enormous proportions.
Draftsmen are essential toit. _Prepare
for one of these big jobs. Let Dobe tell
you how.

Building

There will always be building, Buildin

of stores, homes, factories, office build-
ings. No structure can be erected with-
out plans drawn by draftsmen. Dobe
will make you a draftsman at home.

| 1l Train
* You Quick

Drafting is a sure
and certain profes-
sion because noth-
ing can be built be-
fore a plan is drawn
anddraftsmen must
draw the plans, Draftsmen are always
in the world’s leading industries.

I teach you drafting by my new, sure
“Kwik-Line” method and give you an
opportunity to earn while you are
learning. I also give you Employment
Service and help as long as you need
it and help to get you a job without
a cent from this service.

Money-Back

Agreement

I make a money-back agreement with you
to return every cent unless you get exactly
what you want. You must be satisfied.

As soon as you enroll I give you a set of
drawing instruments, drawing table and all
other drafting tools. These are fine, im-
ported instruments—the same kind as those
used by foremost draftsmen everywhere.

Mail FREE Coupon Below

I challenge the world to produce another
such quick, simple, fascinating, wonderful
method for quickly teaching draftm% at
home. Send this free coupon for my Free
Book"‘Successful Draftsmanship’’. Send now-

i=Dobe Drafting Service
1951 Lawrence Ave., Div. 14-29 Chicago

Send me free of all cost your new big book ** Success-
ful Draftsmanship’” also plan to earn money while
learning and proof of big money paying positions.

L
Engineer Dobe

Name

Address

Post Office State
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Mal Be a taxidermist. Learn

to mount BIRDS, ANI-
MALS, GAME HEADS, FISH.
Wonderful fascinating new art. All ge-
crets revealed. Easily, quickly learned by
men, women and boyl Decorate home
and den with nature’s finest art. SPORTS-
MEN save your trophies. BIG PROFITS
for spare time. Sell your mounted speci-
mens and mount for others. Have a
business of your own. Big demand, high
prices. Learn from old reliable school

20 years’ experience. 3
Beautiful illustrated g,

FREE ' book, ow to Learn

to Mount Game”, @

with dozens of phobos Bl
of mounted specimens. Yours for the asking ~
— FREE — Write Today. Taxidermy is a
NECESSITY for sportsmen and nature lovers
—INVESTIGATE. Get this wonderfu!
FREE BOOK NOW — no obligations. Write!
Don’t delay. Send Coupon Today—NOW |
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d book
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inating art
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DoubleYour Pay
EasyWay

Learn atHome

SHOW GRS

“Prepare now. No special ability needed if you learn at home by
this amazing, comple ?e nnd ractical method. Studenc R, A. Hart
Trote, while earning, [ make 2.00 a0 hour /in epare time. "
Underwood wr T clear $25t0 $35a a day oF studonits make
$25 or mote & week in spare time while leurnmg --more when they
graduate. Good Show Card Writers earn $50, $75 and $100 a week.
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et Free Book. =ik mks monsy et
in your own neighborhood.
No obligation. No salesman willcall, State age and Mr., Miss or Mra,
WASHINGTON SHOW CARD SCHOOL
1117-15th St., Ne W, Dept. 2612-E, Washington, B.C.3

10 BIG WEEKLY 10¢

MAGAZINES

Most unusual offer! Ten weekly issues of America’s
liveliest illustrated magazine for 10c.  Highest quality
ction; unusual articles; sparkling wit and hunor;
special departments for every member of the family.
Send your name, address and 10 cents without delay.
The Pathtinder, Dept.¢27 | Washington,D.C.
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FOGS AND CLOUDS, by Wm. J. Humph-
reys. Stiff cloth covers, size 5%5"x8", 320
pages, 95 half tone illustrations. Published
by the Williams & Wilkins Co., Baltimore,
Md. Price $4.00.

In this volume the author has given us a sys-
tem for specific cloud identification. The cloud
pllotographs are especnally interesting and instruc-
tive and have been taken in all parts of the world.
The book should be of intense interest to artists,
nature lovers, seamen and the like. To avoid con-
fusion, the customary international ciassification of
clouds has heen used and to encourage the match-
ing of the different types of clouds an arbitrary
symbol, such as dbh, ac, and the like has been
chosen, The first letter stands for the type of
cloud and the second for the chss This symbol
is given to each cloud represented in this book, in
addition to its technical name. The first chapter of
the book is devoted to a discussion of evaporation
and precipitation, the second chapter to fogs, the
next to cloud forms, the fourth to cloud miscellany
and the last to cloud splendors. It is expected that
this book will be gratefully received from many
various sources and will take the place of a com-
plete cloud standard and authority on this vastly
interesting subject.

TROPICAL CYCLONES, by Isaac M.

Cline. Stiff cloth covers, 514”x834", 302
pages. Published by the Macmillan Co.,

New York City. Price $5.00.

These disagreeable visitors which have often
done great damage to life and property are treated
in this book, at least in the beginning, by study
of individual! storms, so as to accumulate a lot of
illuminating data. After some 200 pages of this,
a section is devoted to a summary and conclusions,
followed by a bibliography. Storm tides are treated
in an extensive appendix.

HYGEIA, by Burton Peter Thom, M.D.
Stiff cloth covers, 434"x614", 108 pages.
Published by E. P. Dutton & Co., 681
Fifth Ave,, New York City. Price $1.00.

This little work is devoted to the plague ques-
tion, as we may call it, because it dives into the
ancient history of communicable diseases. It is
most interesting. It is impossible, as the book
states to name the so-called plagues of the past be-
cause of the insufficient knowledge of those to
diagnose them. The *“Black Death’” in the middle
of the 14th century appeared in Europe after an
interval of 700 years from its prior appearance.
and it is said to have reduced the population of
Furope by one-third. This is considered to be the
Bubonic Plague. The author takes the ground that
the plagues were not an unmixed evil, but operated
to bring the laboring man forward and to democra-
tize the world to a certain extent. The exclama-
tion, ““God Bless You,” often heard when a person
sneezes, is supposed to be a relic in the memory of
this awful visitation when a sneeze was a symp-
tom of the dread visitation. The little more than
100 pages of this book contain a great amount of
data and information, and what we have said
merely indicates its method of treatment.

INSECTS, by Glenn W. Harrick, stiff
cloth covers, 514"x734", 478 pages, pro-
fusely illustrated. The Macmillan Co,

© New York City. Price $3.00.

An exceptionally complete work is this one on
household insects. It covers so many different
household pests that in this short review it would
he difficult to analyze them. We find all kinds of
flies, mosqmtoes, bed-bugs, cockroaches, fleas, ants,
insects injurious to clothes and carpets, cereals,
foods, mcats, cheese and other troublesome in-
vaders of the household; human parasites, annoy-
ing pests and the woodboring and poisonous in-
sects itemized in the book with a complete criti-
cal study of each and the methods of exterminating
them. Tt it written in popular style and can he
understood by either child or adult. The method
of how the exterminating systems work are com-
pletely covered in such detail that the book can
be considered among the finest of its kind. The
latest investigations are incorporated in this new
and revised edition, such as the recent work on
the cluster fly, in which it was found that it
passes its early stages in carth worms; the sub-
stances in the most recent insecticides are given
in the hook so that the reader can prepare his own
or can do whatcver exterminating he may desire

and know that he will he successful if he con-
tinues with his battle long enough.
Insects destroy more valuable property every

year than do all of the tornadoes, floods and ad-
verse weather conditions combined. Every pest
that is gotten rid of is another step in a long
battle against these enemies of mankind. Cock-
roaches, fleas and bed-hugs are exceedingly an-
noying and become serious and disgusting pests.
They can be exterminated and the method for
cxtermination of these as well as other insects
is clearly given in this hook.

See Miles Away/

Big 315, Ft. Telescope )
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Our Part in Ruth Elder’s
Flight

(Continued from page 723)

These suits have a weight of three pounds
attached to cach leg to keep the wearer in
an upright position, and they are warm
cnough to enable the wearers to keep them
on for days, even in icy waters.

Science takes a hand in trying to safe-
guard the lives of long distance fliers if they
will but heed the call. For example Dr.
James H. Kimball of the New York branch
of the U. S. Weather Burcau, prepared the
chart, marking the low pressurc area in the
Atlantic, and it was around this arca that
Capt. Haldeman had to fly in order to escape
the storm.

This flight is epochal in two respects. It
is the longest flight over water ever made.
Miss Elder and Capt. Haldeman covered a
distance of 2,574 statute miles on the great
circle course, to the point where they were
picked up. Their actual flight, due to their
attempts to get around the storm area, was
probably much longer. It is also the longest
flight ever made by a woman. The mishap
brought about the narrowest rescue since
Harry Hawker came down in the sea along-
side of a ship on the first attempt to fly
across the Atlantic.

With individual life suits which can be
worn without discomfort, and which con-
tain a pouch for food and water, the in-
conveniences of trying to pull out a life
raft from its storage place in the fuselage
are completely counteracted. It requires
time to inflate a life raft, but it requires
very little time to step out of the plane, or
cut one’s way out of the plane and step into
the water with the individual life suits.

A portable radio transmitter was so ar-
ranged that it would float on the surface of
the sea. It was suggested that this be
equipped with rubber balloons for aerial sup-
port, and a gas tank for inflating the bal-
loons. The reason is that the sticks required
for the erection of the kite are approximately
six feet long. It may be difficult to get
these out of a plane, and the sticks might
likewise be broken up in handling them.
When rubber balloons are used, a suitable
supply in a pouch could be attached directly
to the side of the transmitter, and the gas
for inflation could also be located on the
transmitter or on the back of one of the
aviators. This emergency equipment with
a range of thirty-five miles on land, and per-
haps seventy-five or more miles at sea, is of
incalculable value. The balloons would rise
in any ordinary kind of weather. They are
not as difficult to manipulate as the kite,
ceven though subjected to other questionable
sethacks, such as possible rupture and leak-
age of gas supply.

A radio transmitter constantly seunding out
both the plane call signal, and any informa-
tion concerning the plane will enable the
world to keep in touch with the fliers. Ships
at sea can locate the plane by radio com-
pass bearings, even though the plane is not
in sight. Commander Byrd demonstrated
his constant contact with the world by means
of this automatic transmitter. It was un-
fortunate that the radio compasses were not
able to give him his location.

ScIENCE aND INVENTION played no small
part in not only suggesting, but also assist-
ing in the actual arrangements of the flight
of The American Girl. There came to the
cffices of this publication one day, a gentle-
man by the name of Stanley Yale Beach,
the sccretary of the Aero Science Club,
which club, by the way, is still busy trying
to locate those illustrious aviators Nungesser
and Coli. He asked us for suggestions con-
cerning the flight of The American Girl,
and particularly for any information which
we could give him insuring the safety of
Ruth Elder and Capt. Haldeman. He told us

(Continued on page 772)
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MONEY-MAKING

OPPORTUNITIES

: Write Y N d_Ad-
ﬂr?sglef)g‘egostnlr a?)d ol;llz:il zt‘(x)neu.‘aztu we'll ls $1000 a day

show you sure earnings of $20 a day.
Will y}'/ou risk one minute and & one EXTRA Worth

cent stamp against $202 Mind _you,
we gay Wgz‘ll %‘r}ow T A(}gross S7all(\>§-a few postage
manager, . a1ms, ept. g
Chicago. * stamps to you?
I Will Pay You $2 An Hour to
take orders for. Carlton dresses and Choose your opportun
f““s‘ ngetx]]1 in everg' lmme,a sttgired itics. Write to these
actory and office eager to save T A
on Cour “stunniog Paris Letyles. Every- feliable firms. Get a
thing supplied Free but only applica- new start in business.
tl?ns smtilhgl termo;g, dexp(eirielnce Iand You don't need to in-
references w e considered. Carlton, Inc.,
206 South Wabash, Dept. 432-B, Chleago, Vestanymoney tomake
Adding Pencil—New Invention just out; 1oney this easy way,
adds, subtracts, multiplies, divides; guaranteed; Allyouneedishonesty,
everybody interested; easy seller; get exclusive ymbition—and action!
territory  and sample immediately. Houk S . full time !
Adding Pencil Co., Dept. 47, St. Louls, Mo, oparetimeor full time!
Great neckwear line now free! | Features 0t regardlessof what
finest quality neckwear at factory prices. your occupation is, if
Collect big commissions dally. Write fOT 5,y want to arrive —
FREE tie offer and FREE outfit, Nawco d
Neckwear, Desk 12-F, Covington, Ky. get started.

$150.00 weekly telling men how to en-
Joy clean, satisfactory shaves all year round.
Newly invented Dubeledge razor blade stropper
makes new blades in a jifty out of old useless
ones. Special advertising offer closes sales
for you. For limited time only, we give
free with each stropper our new patented
pencil which writes 48,000 words without
refilling. Write for free unique sales plan.
Morton Sales _Company, Dept. 1011, 10-15
46th Avenue, Long Island City, N. Y.

We made $10,000,000 in the shirt busi-
ness since 1863. Now selling direct at whole
saie prices. Bostonian nationally-known shirts
at 3 for 85.95. Liberal co-operation and big
profits to managers and salesmen. Square deal
value wins thousands of satisfied repeat cus-
tomers, Send for free outfits and samples of
fine_broadcloth. Bostonian Shirt Company,
Desk $SM12, 72 Summer Street, Boston,
Mass.

Christmas Money.—Newly patented,
personally monogrammed mateh books. 9 out
of 10 wili buy. 300 hooks printed to order for

.50, _ $12.00 a day for you. Write Owname
Matchbook Company, 1775 Broadway, New
York City.

$200 weekly selling three safety lights in

Men—join hundreds others making $20 1
daily with famous Nogar $12.50 sults. Tremen- NSNS 01\¢ to car owners. Quick demonstration, fast

dous advertising support. Astounding wear

demonstration makeg quick saleg certain. Free To advertisers: No

ke, el togay, Nogar Clothing Ms. €0 pgene medicine, mati

s . Pa. e o

Own your own business., Inexperienced monial, sc_hemes on

workers, spare time or full time, build profitable other questionable ad-

business with our new Dplan, Show marvelous vertising accepted.

line of actual shoes. Men's, women's and chil-

dren’s. Also durable silk hoslery.

sales, big profits, Write %\uck. Trip-O-Lite
Conmpany, Iron River, Mich,

Men-Women! $2.50 hour. Show complete
line Rubber Goods, Aprong, Step-ins, Shadow
SKirts, Baby Comforts. Free Outfit. American
Rubber Products, Dept. 1275, Pittsburg, Pa.

AGENTS MAKE $3.00 HOUR TAKING
orders for 40 fasclnating *“Handy Things™

Sell on sight! Write General

We start for Klitchen.
you by furnishing 840 sample outfit. Patented—Products Co., Dept. SM-4, Newark, N. J.

measurement system insures perfect fit. Every

day pay day. 1f you want 2 permanent busi-

nesg, send for free book “Getting Ahead.”

Wwrite now. Tanners Shoe Manufacturing Co.; ,. 3

1112 C Street, Boston, Mass. lishers Classified Ser
Write for_free samples. Introduce vice,9 E. 46th Street,

“Chieftain” Guaranteed Shirts 3 for $4.95, New York City.

No capital or experlence needed. Your Pay

Daily. Monthly bonus_extra. —Cincinnati_

8hirt Co., Lane 20612, Cincinnati, Ohio.

Agents $260 month. Bonus besides.| :A
Introduce finest line guaranteced hosiery you; - s end i e
ever saw, 126 styles, colors; new sales plan a o
wonder. No experlence needed. No license’ .
to pay. Auto furnished. Credit given. Spar:
time satisfactory. Samples furnished., Wilkni
Hoslery Co., Dept., 435, Greenfield, O.

Big Steady Earnings, $35-$100 Weekly
assured rellable energetic men and women sell-
ing famous Watkins Products, Milllons of users §
everywhere. Write for our surprising new plan.
Watkins, CS-4, Winona, Minn. i

Earn Xmas Money. Write for 50 Setsf
Christmas Seals. Sell for 10c a set. . WWhen sold
send us $3.00 and keep $2.00.  St. Nicholag Seal}
Co., Dept. 385 8. M. C., Brooklyn, N. Y.

Women Representatives Wanted, Ne
invention prevents shoulder straps slipping.
more discomfort. Women adore Write for
particulars, free offer. Lingerie V" Company,
5 Lake St., North Windham, Conn.

Big Hit! Amazing new Aero Winter Ca;
for men, women, children; also men’s rain-proo
dress eaps. 82.80 sale — $1.00 commlission.
Golng llke wiidfire. Outfit and full detail
Free, Peerless Cap Co., Dept. P-80, Coving-
ton, Kentucky.

Agents wanted to advertise our goodsi
and distribute free samples to consumers
90c an hour; write for full particulars; America
Products Co., 9466 Monmouth, Cincinnatl, O

Large Manufacturer Wants Agents t
sell, to wearer, world’s greatest shirt values.
Experience unnecessary. Big commissiong pai
daily. $100 weekly. LExtra bonuses and profit
sharing, Samples free, Carlton Mills, 11
Fifth Ave., Dept. 348-T, New York.
Agents; 500% Profit Free Samples Goid:
Sign Letters for Stores and office windows.
Easily applied, Large demand everywhere.
Metallle Letter Co., 431 N. Clark, Chicago.

No Bad Days Here! $10-$25 daily! Com.
plete guarantced line direct to wearer—Dres;
Shirts, Work Shirts, flannels, overalis, pants,
leather coats, Sweaters, playsuits, _Experience
unnecessary. Big outfit ¥ree!l Nimrod Co.,
Dept. 58, 4922-28 Lincoln Ave., Chicago.

Women! Earn $3-$6 an Hour. Display
beautiful Fifth Ave. dresses to frlends, Fac-

Cash commissions in advance,

. Exp. unnecessary. Write
Fifth Ave. Styles, Dept. 1012, Scranton, Pa.
Send 25 Cents for a $1.00 Pocket Cigar
Lighter and learn how to make $10.00 a
day Easy. Sells on slght. Partleulars FREE,
Rapid Manufacturing Co., 799C Broadway,
New York.

Free Pants and I'rce Mufflers with 315
suits or overcoats. Agents make $3; beautiful
patterns and colors. Fastest saleg proposition.
Large samples free. Universal Tailoring Co.,
640 Broadway, Dept. C-12, New York City.

Be a Keal Estate Expert. $5,000-515,000
yearly. Experience unnecessary. I'll teach
you everything. Connect you with my chaln
of real estate experts. Write for FRELE
booklet. National Real Estate Institute,
Dept. 500, Fort Smith, Ark.

Why not sell us your spare time? $2.00 jss’
an hour, $19.70 daily easy full tlme. In-
troduce 12 months Guaranteed Hosiery
—47 styles, 39 colors, for men, women, chll-

Porratesin thisorother
magazines addresg Pub-

g

Fo,

dren, lIncluding latest *“‘Silk to the Top™
Ladies” Hose. No capltal or experience
needed. We furnish samples. 8ilk hose for
our own use FREE. New Plan. Macochee
osiery Co., Road 92812, Cincinnati, O.

New different, easier to sell—3-in-1
child’s gym set. Kiddies beg for it. Swing,
rings, trapeze combination, $2.25; your profit,
$1.00. _Guaranteed. Sample, $1.25 post=
pald. Details free.  The Mordt Company,
Dept. Z-55, 350 W. Erie, Chicago, IH.

Be indepgudcnt. Establish your own
business. We furnish flavors, toilet prepara-
tlons, ete.; complete with your own labels.
Lowest wholesale prices—lesg than your cost
to manufacture. Edral Co., Cineinnatl, O.

75 miles on 1 gallon. New molsturoe
humidificr and Gas Saver, AN cars. Agencies
wanted everywhere. 4009, Profits, 1 Free to
introduce. Critchlow, A-374, Wheaton, 11l

Make $25.00 daily selling colored Raine
eoats and Slickers, Red, Blue, Green, etc, $2.95.

at Free. Commissions daily. Outfit Fre®
Elliot Bradley, 241 Van Buren, Dept. AF-12§
Chleago, Illinois.

KNOWLEDGE IS POWER!
Learn While You Earn!

Big Rewards, travel, excitement fill life
of Finger Print expert. More tralned men
needed now. Learn at home from world re-
nowned school. Write for fascinating book
now free. University of Applied Sclence;
1920 Sunnyside Avenue, Department 10-19;
Chicago.

Men-—Women, 18-50, Wanting to qualify
for Forest Ranger, Ry. Mail CIk., Special Agent
and other Govt, Positions $140-$250 month,
write Mr. Ozment, Dept. 137, St. Louis, Mo.

Be a Hotel Hostess, Opportunities Every=
where, fashionable hotels, clubs, apartments.
Fagcinating vrofcssion; previous experience un-
necegsary. Simplified home-study plan qualifie3
you for well-paid position, We put you intouch
with positions, Write today. Lewis Hotel Train-
ing Schools, Sta. AO-W661, Washington, D.C.

Electricity Made Amazingly Easy! Learn
in 12 weeks on actual Electrical Machinery in
great Schoolof Coyne. Not by correspondence.
No books—no lessons. Employment Service
for llfe after graduation, Get the facts. Send
for big free book today. Coyne Electrical School,
Dept. 97-75, 500 South Paulina St., Chlcago, I11,

Build a beautiful, powerful, magnetic
volce at home by marvelous method brought
from Europe. 100 per cent improvement posi-
tively guaranteed or money refunded. Write
for book and definite proof in advance. Ad-
dress Perfect Voice Institute, 1922 Sunnyside
Ave., Dept, 10-19, Chicago.

U. S. Govt. wants men. $1,900-$2,700
at start. Railway Postal Clerk exams. coming.
Our former government examiner prepares you
for this and other branches. Free booklet.
Dept. 269 Patterson School, Rochester, N. Y
$$$ for Photoplay Plots. Stories revised,
copyrighted, marketed. Estab. 1917. Booklet
free, Universal Scenario Co., 290 Western &
Santa Monica Bldg., Hollywood, Calif,

Learn Innermost secrets of Magic
quickly at home and earn big money as a
Magician, or make yourself a business and
social success with Magic as your hobby.
Full details free. Write Tarbell Systems,
Inc., 1926 Sunnyslde Avcoue, Dept. 10-19,
Chicago.

Men 18 Up, $1900-$2700 year. Railway
Postal Clerks. Common Education sufficient.
25 coached free., Write for tull particulars.
Franklin Inst., Dept. R91, Rochester, N. Y.
Earn $25 Weekly. Spare Time, Writing
for Newspapers, Magazines; exp. unnecessary.
Copyright Book  “How to Write_for Pay'
Free! 1307 Press Syndicate, St. Louis, Mo.

Men, get Forest Ranger job; $125-$200
month, Home furnished; hunt, fish, trap on

-4side; permanent, no strikes or shut-downs; full

pay vacations. For details. write Norton, 270
Temple Court, Denver, Colo.
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HIS is News!

Big news for magazine readers of all classes!
lications, we are able to offer you wholesale prices on the best of the standard magazines.
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TryThisNewWay-BuyMagazines at Wholesale

By special arrangement with a number of pub-

Buy your

magazines now under this great offer and you will save half or more than half the price at the single copy

>r newsstand rate.
rates.

Never before have magazine clubs been
offered in this way. Always heretofore
all magazines in the club had to be sent
to one person. We have changed all that!
You can now have all the magazines sent
to yourself, or only one or two to yourself
and the other ones to different persons.

Show this offer to your friends, rela-
tives or neighbors. Give. them the advan-
tage of wholesale price on their favorite
magazine! For instance, you'd like ‘‘Ra-
dio News,"" one friend wants to renew his
subscription for six months to ‘Review of
Reviews,” and another one would like
“Illustrated Monthly.”  Separately the
price would be $6.00; but you can buy

them now for only $2.99!1 Less than

half!

What would please friends and relatives
more—What would remind them of your
thoughtfulness so .many times during the
year, as a subscription to a nice magazine!
What three presents could you buy for so
little money that would look so big? A
dollar or so apiece wouldn't buy much of
a gift, but think what it buys here. If
you can mark “Xmas” on the Coupon
Order we will send the first copy of each
magazine to reach the name given just be-
fore Christmas and will also send a beau-
tifully engraved Christmas Card announc-
ing it as your gift.

And you will save almost half in nearly every instance over the regular yearly subscription
Furthermore, we will send each magazine to a different address if you direct, or all to one, as you wish.

Before the name of each magazine is a
number. Order by number only. If you
want “Radio News,” *lllustrated Monthly"
and “Success’’ sent to you, order numbers
1, 2 and 29. If you want “French Hu-
mor’’ (26 issues) and "‘lllustrated Month-
ly”" and *'Success” order 5, 2 and 29. If
you want these three sent to three ad-
dresses, indicate by number which maga-
zine is to be sent to the respective name.
Be sure to send order coupon properly
filled out and don’t fail to enclose remit-
check will be

tance—your acceptable.

—
™~ <

You get the pair of magazines listed (1) RADIO NEWS (3) AMAZING STORIES |(4)SCIENCE & INVENTION |(5) FRENCH HUMOR-6 mo.
in each column heading plus any one| (2) Illustrated Monthly (2) Illustrated Monthly (2) IHustrated Monthly (2) Illustrated Monthly

:luajil‘)::-ni}?:\l::.ino;g::k:¥s fie:el;i::: and any magazine below.|and any magazine below.|and any magazine below.]and any magazineleﬂ

of each magazine. REGULAR OUR PRICE | REGULAR OUR PRICE REGULAR OUR PRICE REGULAR OUR PRICE
(6) American Boy $6.00 $3.99 $6.00 $3.99 $6.00 $3.99 $5.50 $3.69
(7) American Magazine 6.50 5.01 6.50 5.01 6.50 5.01 6.00 4.51
(8) Better Homes & Gardens| 4,60 2.79 4.60 2.79 4.60 2.79 4.10 2.49
(9) Boy's Life 6.00 3.76 6.00 3.76 6.00 3.76 5.50 3.39
(10) College Humor 7.00 4.16 7.00 4.16 7.00 4.16 6.50 3.89
(11) Collier's Weekly 6.00 4.66 6.00 4.66 6.00 4.66 5.50 4.39
(12) Cosmopolitan 7.00 5.01 7.00 5.01 7.00 5.01 6.50 4.69
(14) Delineator 7.00 4.98 7.00 4.98 7.00 4.98 6.50 4.69
(15) Etude 6.00 4.01 6.00 4.01 6.00 4.01 5.50 3.66
(16) Everybody’s Magazine 6.50 4.28 6.50 4.28 6.50 4.28 6.00 4.09
(17) Golden Book 7.00 4.01 7.00 4.01 7.00 4.01 6.50 3.69
(18) Good Housekeeping 7.00 5.01 7.00 5.01 7.00 5.01 6.50 4.73
(19) Hunting & Fishing 4.50 2.98 4.50 2.98 4.50 2.98 4.00 2,62
(20) McCall's Magazine 5.00 3.14 |1 5.00 3.14 5.00 3.14 4.50 2.86
(21) Modern Priscilla 6.00 3.56 6.00 3.56 6.00 3.56 5.50 3.29
(22) Motion Picture Magazine 6.50 4.48 6.50 4.48 6.50 448 6.00 4.19
(23) Open Road for Boys 5.00 2.69 5.00 2.69 5.00 2.69 4.50 2.46
(24) People’s Home Journal 4.50 2.71 4.50 2.71 4.50 2.71 4.00 2.48
(25) Pictorial Review 5.50 3.75 5.50 3.75 5.50 3.75 5.00 3.54
(26) Review of Reviews 8.00 4.98 8.00 4.98 8.00 4.98 7.50 4.76
(27) Rev. of Reviews (6 mo.) 6.00 2.99 6.00 2.99 6.00 2.99 5.50 2.74
(28) Screenland 6.50 3.48 6.50 3.48 6.50 3.48 6.00 3.29
(29) Success Magazine 6.50 3.79 6.50 3.79 6.50 3.79 6.00 3.58
(30) Woman's Home Comp'n. 5.00 3.49 5.00 3.49 5.00 3.49 4.50 3.31
(31) Youth’s Companion 6.00 3.69 6.00 3.69 6.00 3.69 5.50 3.47

Special Combinations .’""""""""""""""'"""""""""E

Or you can have either of the four | REGULAR , OUR PRICE E SPECIAL OFFER COUPON! :

ﬁ:;’%n"g‘s"l;laugsaﬂlnee:e:gwen in column : Please Cut Out Along Broken Lines and Mail Thls Coupon with Remittance. :

(P1) G ) (00D Gerrrerif e 9.50 6.01 :CONSRAD CO., Dept. S, 230‘ Fifth Ave., New York City, :

] : I enclose $................. for following subscriptions: :

(23) Open Road for Boys, (19) 1 ]

2‘:“&:&;‘5“:“’;“3;5;“(5). Bet- 6.60 3.65 : Send Magazine No.. ........ to Send Magazine No............... to :

1 ]

\20) l(\;'lcCgll's, @ gett(ezr‘)Hor}r;:z al':,‘: : ........................................................................................................ :

Home Journal .......... T 6.10 | 3.49 ) cooccos oo ncconsonesoasaacasoeeaeee || s o SO BEEBSaaOPERS S i

1 )

O i tes) MM 10.50 | 599 '

- i n

) e Ameriean 0 &) S110.00 7.49 : '

(34) Woman’s World, (8) Better ] J

Homes a:‘ti Gaol;:ire:asl, ;i‘:l) fseg)- : Send me H

&l:efﬂe}::aft J ............... 6' ' 0 3-69 B Magazine :

mention num- ese offers no ood in 8 XTI aaonesnaannaooannaanEapanaaEANEAENEANEAcA0R0G0 0030a0000P0a0an AR DaGARAG s
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Completely
Assembled

or Battery Set! ]
?w\ America’s big, old, reliable Ra-  to (Zt. Canada to Mexico, B g ”sg’/ “ g e”ts

</ AURACO

dio Corporation® (8th successful  loud and clear—with the mag-

vear) guarantees in its big, nificent cathedral tone quality

‘users say powerful, latest 6, 7and 8 tube  of costliest sets. Don’t con-
S - - Miraco sets “‘the finest, most fuse Miraco’'s with cheap,
1ea3§ Tittle Tor s to add. These are enjoyable performance obtain-  “squawky’ radios. Miraco's

ol faxtewfotitielmany)infouslalon able in high grade radios.” havefinest parts, latest ap-
:ggg%’;ég:’ol;";'g :g:ggftuger;vrw Unless 30 days’ use in your proved shielding, metal chassis,
gLfEARlEI? THAN A 54?; togdsn; homelt)‘ullyxla)tl;tisﬁes you aMir&tl.co etc.—as used in many $200 sets.

efore 1 hought your se ried ou is unbeatable at any price or -

d heard t number of differ- g
ot miten Sets and T beliore | san beautiful, clear cathedral tone, Deal Direct
lruthfully say that I never yet have

N bve razor-edge selectivity, power- 8 H MIRACO *‘Powerplus”’ sets
Vo ard alvarass o the Mo, 1 ful distance reception, easy with Blg FaCtory o

iy and Eeprothua tones and votess operation, etc.—don'tbuy it!  Your Miraco reaches you com- R‘;‘l‘&?ﬁﬁ’éﬂlﬁﬁ?ﬁfﬁﬁ? \ METAL SHIELDED
- - 3
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two mzhts m succcssnon on s 80-ft. you buy. You take no risk, YOU ‘[llyminated dial. Full aran-
Bu"“ aerial. ~FRAN Miraco’s work equally tine  insure satisfaction, you enjoy teed. Try onefreafoz % daysi
SHARPLY SEPARATES STATIONS on “AC” electric house rock-bottom money-sav. Choxce of beautiful cabinets, - &

Thellnitune) Rﬂl‘:;&?ﬁ%f’f"fﬂfﬁi current or with batteries. ing prices by dealing direct
rmazing when you take in considers Take your choice. Many thou- with one of radio’s oldest, most
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otionlchelmusslofiatationslonthalain | sands of Miraco users—who successful builders of fine sets
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.. | Electrify Any Radio
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: me f{ parisons—enjoyprogramsCoast manufacturing business.
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ﬁ‘;-‘:;cu;owfhhf ACK, San Dealerj Zl/rlfe ? to friends, Get Our Special Wholesale Prices! W lac"Ilght socket
T

+MIDWEST RADIO CORPORATION, Cincinpati, O. |
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I have ever geen. I have had experi-
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" 409-E Miraco Building, Cincinnati, Ohio.

ation, fully guarap

AN ORDER

more than
half of vol-

- 5 Wlthout obligation, send free catalog, AMAZING SPECIAL OFFER, testimony of
agent insist- . — = @ pearby Miraco users. [ User [0 Agent [] Dealer
ed ho could \\WNRIRS
e bar Another Big Bargain! Famous pow-
£ hia surprise and astonishment my { erful big Miraco Super 6, 1928 model— I NAMEB
family and neighbors and the agent 1 1 { Th nds find it out-
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ste& out of the way for Miraco— performs sets of much higher price.
L 1 W.HOEPFL. Perkiomensville.Pa. 30 Days’ Trial Free. Fully i
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HoOME-~STuDYy

Ce» COURSES 4
(7o oo 7o susnescances

D 0 YOU WANT an important, high-salaried position?

You can have one if you can do the work. LaSalle
experts will show you how, guide you step by step
to success and help solve your personal business
problems thru the time-saving LaSalle Problem Method.
Our salary-increasing plan enables you to prepare during
your spare hours, without interference with your preseut
duties. Simply mark on the cou?on the field in which you
desire success, and we will mail you a v luable book de-
scribing the opportunities in that field, together with an
outline of our salary-increasing plan. Also copy of “Ten
Years’ Promotion in One.’’ There is no cort or obligation.
Find out how the salary-increasing plan starts average
men and women on the high road to success and Gnancial
independence. Check and mail the coupon NOW.
== e=w= «= Find Yourself Thru LaSqlle — — —
LASALLE EXTENSION UNIVERSITY
The World’s Largest Business Training Institution
Dept. 12384-R Chicago
1 should be glad to learn about your
.mlar}v-!ncreaaing plan as applied to
my ad t in the busi field
checked below. Send also copy of
*‘Ten Years’ Promotion in One,” all
without obligation.
O Business Management
[J Higher Accountancy
O Traffic Management
[0 Modern Salesmanship
O RailwayStationManage-

ment
0O Law—Degree of LL.B.
O Commercial Law
[ Industrial Management
O Modern Foremanship
O Personnel Management
[J Banking and Finance
[0 Modern Business Corre-
spondence and Practice

O Expert Bookkeeping
a C. P. A. Coaching

O Business English

00 Commercial Spanish
I Lffective Speaking
O Stenotypy

Present Position . eeeeae
Address ... ...

PLUMBING¢HEATING

CATALOG FREE

w E——

Plu m}liing g
and eating 75 -~
Supplies of the $10"' ik
highest quality. Jfl‘
Send for OUR FREE e
CATALOG showing
net plumber's prices
on Bathroom _Outfits,
Kitchen Sinks, Laundry ||
Tubs, Lavatories. Toi-
]et‘ Qutfits, Bathtubs,
Boilers, Heaters, Pipe
and fittings, Paint, T

Install them yourseli,

Money Back Guarantee with every purchase.
(Members Phila. Chamber of Commerce)

RD
Penn Mbsk Co. 355 S MARKET 9T5).

C
3RD & MARKET STS., PHILA., PA.
Without obligating me in any way, please send
me your free bhook showing net low prices for
plumbing supplies.

NAME oo o cimivinn = simisine o simpoiois & sieieinin stolwinis o siee
CRRTER e O o oumo © p oo S 6 000 5 o e 0 G e D160
State mips s swisiai s & Sens 5 s Smisie & Sl E seieses e

PLUMBING - HEATING

WATER SYSTEMS

g @ SAVE UP T0 40%
Thone Gunrantond. Full Hos
. ) of plumbing and heatin,

L
lies. Hot water, |tem$ut
- fng plants and fixtures and
Kl water systsms at big savings.
H Install Them Yourself
Fir‘:jestm;ee:idu;ﬂubnndnn
an rfect. Tell us your
[l Wants and mail us & rough
# sketch of your rooms,

y SEND FOR PRICE LIST

QOur Part in Ruth Elder’s
Flight

(Continued from page 709)

that he was already contemplating the use
of the seli-contained life suits made by the
National Life Preserver Co., which are de-
picted in our illustration. Suggestions were
met with arguments pro and con, and finally
it was decided that the best possible arrange-
ment would be to equip the plane with either
a short-wave or a 600 meter transmitter.
This transmitter was to be actuated auto-
matically, constantly sending out anyone of
five signals, permanently inscribed on discs
of metal. Coincidentally, it was argued that
it would be a good idea to drop empty 20
gallon gasoline tanks along the course to
mark that course.

Then, there must be an emergency radio
equipment. Both the suits and the emergency
equipment were decided upon by the fliers,
although the regular transmitter which
would have enabled the world to keep in
touch with the plane was discarded because
of its weight of 50 pounds. This would
mean a few more gallons of gasoline. Even
the argument that gasoline was of no value
if they came down at sea could not be over-
ruled.

The emergency cquipment was built by
the D. Allen Cardwell Mfg. Corp. It is con-
tained within a box so arranged that the
hox would float. All of the equipment is
water-tight. The special buzzer is operated
by Burgess batteries and connected through
condensers and spark gap with a pancake in-
ductance, inductively coupled with a second.
Six feet of wire and a metal plate enable
the transmitter to be used in event that the
plane comes down on the surface of the sea.
A 230 foot antenna is sent aloft by a water-
proof kite, 6 feet long, the kite being of the
Eddy or tail-less type. This kite can be
floated on the surface of the water and then
the wire jerked, raising the kite from the
crest of a wave. While not much more suit-
able than the balloons, the equipment
weighed less. The buzzer transmitter is op-
crated through a rubber diaphragm under
which the key is placed. A meter indicates
when the transmitter is working. The com-
plete transmitter, kite and all cquipment
weighs 1424 pounds.

It is diffcult to determine why the
aviators did not don their life-buoy suits,
when they took off. Capt. Haldeman sug-
gested that they would have ample oppor-
tunity to get into the suit, in cvent of acci-
dent. inasmuch as they intended to fly at
15,000 feet from which height they could
volplane down in five minutes, whereas it
takes but one minute to get into the suit
and lock it in place.

ABOUT OIL-ELECTRIC LOCOS

Davis Louis Jones, instructor in the Diesel
Engine Department of the United States
Submarine School, says of this type of loco-
motive. “It is ready for instant service; it
makes possible the elimination of round-
houses, coaling plants, ash pits, turn tables
and .hostling services—all of which are re-
quired for steam locomotives.”

The steam locomotive is available from
eight to ten hours a day and spends more
than half of its time in the roundhouse,
having its boiler and flues cleaned out and
other troubles attended to. The oil-electric
locomotive is able to operate a full 24 hours.
It does not need to spend time in getting up
steam.

Figures made public recently by the Chi-
cago and Northwestern Railway, which oper-
ates two oil-electrics show a daily average
of repairs of sixty-three cents for each
locomotive, as against $1620 for a steam
locomotive engaged in the same work.

vipis)

TRICKS &PUZILES
1000 HOURS

of fun and frolic

HERLE are more than one thou-
sand hours of truly amazing fun
and frolic—in Sam Loyd's “Tricks
and Puzzles.” There is only one Sam
Loyd, the Puzzle King, the incom-
parable, a true master mind, and he
has crowded in this new volume,
“Tricks and Puzzles,” the best work
of his lifetime.
Tt's a hook for young and old folks alike

—Riddles for the youngsters—Brain teasers
for the grown-ups.

The kind of a book” every home should
have in its hook-rack. 116 pages, 100 or
more illustrations, large size, 9 x 12 inches
with beautiful 2-color cover,

50c ON ALL
NEWSSTANDS

Experimenter Publishing Co., Inc.
230 Fifth Avenue New York

CENTS:

The SECRETS
of Your Hands!
——

7he SECRETS
YOUR HANDS

= Palmiscry Faplained

Kerlo

fugenmenter Publishing G
W Sonreny C

INGERPRINTS are used throughout

the world as a means of apprehending

criminals—but fingerprints are but a
small portion of the secrets of your char-
acter that your fingers, your palm, even
your handshake reveals.
Every inch of your hand has been charted
by the experts of this highly developed
science, so simply and accurately that any-
one can learn the tell-tale signs by heart.
Here is a brand new book with all the
latest information—written in such a way
that you can quickly master “Palmistry.”

96 Pages, 9 x 12 inches. Full Page
illustrations.

PRICE 50c
ON ALL NEWSSTANDS
or direct from

EXPERIMENTER PUB. CO, Inc
230 Fifth Avenue, New York, N. Y.
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WALTER DAMROSCH
Director Damrosch’s
. Semphony, the
entire brass section of
which ases Holtons
exclusively.

HOLTONS are bought —
not sold. We urge and
offer a ten-day compari-

son of Holton workman-
ship, tone, tune, ease of
playing and exclus-ve im-
provements with all the
word’s other makes.  No
obligations, no expense
—for few are the cempar-
isons thatdo not add more
meaning to this name.

Write for the Holtos
Free Loan Blank

FRANK. HOLTON & TCMPANY
326 CHURCH ST. FLKHORN, WIS,

:;10

America’s

Send for “The Nestler Plan”
It will bring you Big Profits!

This book fully explains the amazingly successful
Nestler method of servicing and retreading automobile
tires. 'Tells how to start a profi‘able spare-time or
full-time Nestler business of your own. Write to
Dept. 2D.

NESTLER RUBBER FUSING CO., Inc.
245 West 55th St. MNew York, N. Y.

PUBLISHER’S STATEMENT

Of the Ownership, Management, Circulation, Ete.,
Required by the Act of Congress of August 24,
1912, of Science AND INVENTION, published
monthly at New York, N. Y., for October 1, 1927.

State of New York,

County of New York,
Before me, a notary public in and for the State

and county aforesaid, personally appeared Hugo
Gernsback. who, having been duly sworn according
to law, deposes and says that he is the Editor of
SciENCE AND INVENTION, and that the following is,
to the hest of his knowledge and helief, a true state-
ment of the ownership, management (and if a daily
paper, the circulation), etc., of the aforesaid publica-
tion for the date shown in the above caption,
required by the Act of August 24. 1912. embodied
in section 411, Postal Laws and Regulations, printed
on the reverse of this form, to wit:

1. That the names and addresses of the publisher,
editor, managing editor, and business managers are:
Publisher, The FExperimenter Publishing Co., Inc.,
230 Fifth Avenue, New York, N. Y.; Editor, Hugo
Gernsback, 230 Fifth Avenue, New York, N. Y.;
Managing Fditor, II. Winfield Secor, 230 Fifth
Avenne, New York, N. Y.; Business_ Manager,
ghayrles E. Rosenfelt, 230 Tifth Avenue, New York,

S8.

2. That the owner is: (If owned by a corporation,
its name and address must Le stated and also im-
mediately thereunder the names and addresses of
stockholders owning or holding one per cent or
more of total amount of stock. If not owned by a
corporation, the names and addresses of the indi-
vidual owners must be given. If owned by a
firm, company, or other unincorporated concern, its
name and address, as well as those of each indi-
vidual member, must be given.) The Experimenter
Publishing Co., Inc., Hugo Gernsback, Sidney
Gernsback, R. W. DeMott, H. W. Secor, Dr. T.
O’Conor Sloane, I. S. Manheimer—all of 230 Fifth
Avenue, New York, N, Y.; Mrs. Catherine Major,
545 West 158th Street, New York, N. Y.; M. M.
Finucan, 720 Cass Street, Chicago, Jll.; L. F.
McClure, 720 Cass Street, Chicago, Tll

3. That the known hondholders, mortgagees, and
other security holders owning or holding 1 per cent
or more of total amount of bonds, mortgages, or
other securities are: (If there are none, so state.)
None.

4. That the two paragraphs next above, giving
the names of the owners, stockholders, and security
Lolders, if any, contain not only the list of stock-
holders and security holders as they appear upon
the books of the company but also, in cases where
the stockholder or security holder appears upon the
hooks of the company as trustee or in any other
fiduciary relation, the name of the person or cor-
poration for whom such trustee is acting, is given;
also that the said two paragraphs contain statements
embracing affant’s full knowledge and belief as to
the circumstances and conditions under which stock-
holders and security holders whe do not appear
upon the books of the company as trustees, hold
stock and securities in a capacity other than that of
a bona fide owner; and this affiant has no reason
to believe that any other person, association, or cor-
poration has any interest direct or indirect in the
said stock, bonds, or other securities than as so
stated by him.

5. That the average number of copies of each
issue of this publication sold or distributed, threugh
the mails or otherwise, to paid subscribers during
the six months preceding the date shown above is
.................. This information is required
from daily publications only.)

H. GERNSBACK, Editor.

Sworn to and subscribed before me this 30th day
of September, 1927.

[sEaL.] JOSEPH H. KRAUS.

Notary Public, Queens County Clerk’s No. 985,
Queens County Register’s No. 2903, New York
County Register’s No. 9267, New York County
Clerk’s No. 317. (My commission expires March
30, 1929.)

IPositively Guarantee
to increase your arms one-half inch
in size, chest one full inch, strengtn
259%,, health, 1006, in one week's
time, by follewing my instructions
and using my exerciser 10 minutes
mornings and ut night. Send $1 for
complete course and exercisers. Sat-
isfaction guaranteed or $1 refunded.

PROF. J. A. DRYER
Box 1850-G Chicago, IH.

fede

ke & good penman of yo at bome during your
'REE BOOK, ‘““HOW TO

. Write for my ¥
BECOME A GOOD PENMAN.'’ Your name elegantly

] written on a card if you enclose stamp. Write today.
F.W.TAMBLYN, 424Ridge Bidg., Kansas City, Mo.

SAVE 25% TO 607

on every book you buy
Write for
BOOK BULLETIN No. 5
CONSRAD CO.
230 Fifth Avenue :: New York

A Third Dimensional
Movie Screen

(Continued from page 705)

rent. This means a saving of current of
about $2,000 a year for the larger moving
picture houses. The screen at the Roxy is
24 8" wide and 18’ 6” high and weighs about
350 pounds, slightly more than the ordinary
projection sheet. It is perfectly flexible,
non-inflammable and may be washed. It is
possible to roll the screen on a roller 2”
in diameter. Inasmuch as it is unaffected
by humidity or weather changes, it is suit-
able also for exposed outdoor projection.
—J. Rubenstein.

HAVE YOU SENT IN THAT
FAVORITE SHOP KINK YET?

See page 719
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Earm Money
While You

$100 aWeek

Fumned By Young Artist

“I am earning $100.00 a week”
writes our graduate, P. C. Roberts,
Fla. “Pretty good for a young man
‘ of twenty.”

Graduate Wm. R. Kent, New Jer-
sey, writes: “I have obtained $100.00
for a single drawing which only
took a day to do.”

Harold A. Allen, R. 1., writes:
have made $40.00 in a single day.”
Henry G. Mcllvaines, Jr., Pennsyl-
vania, writes that our training en-
abled him to obtain a desirable posi-
tion as Artist with one of America’s
most prominent advertising agencies.

Earn While You Learn

This course teaches you how to draw

\’\ “pictures that sell,” while learning. E. V.
/ Fritsch, Texas, who had completed only
/" one-third of the course, wrote: ‘I earn
$10.00 to §15.00 a day.”” Miss H. H. Hart-
leigh, Mass., writes: ‘1 have made $235.00
and I've only sent in 12 lessons.,’’ David
W. Gould, Maine, wrote, while learning:
“1 made $225.00 on one job.””

Opportunities Everywhere
Over 50,000 Buyers of Drawings every-
where; such as over 4,000 Advertising
\ \ Agencies; 12,000 Large Advertisers; 2,500
\ \ Newspapers; 2,400 Magazines; 25,000
\ Printers; 1,100 Book and Music Publish-
\ ers; 700 P’hoto-Engravers; 3,000 Depart-
ment Stores; 5,000 rt Stores. Retail
= V) Stores also use drawings for advertise-
ments and display cards. No need to
leave home—hundreds of buyers probably
in vour own section. And you can mail
drawings to distant buyers.
What Art Buyers Say
An Art Editor writes: ‘“Please furnish
names of students in this vicinity.” An-
other writes: ‘“‘Advise a few of your best
students to send us samples.”” A Maga-
zine Publisher writes: ‘“We are buying
drawings from your graduates and under-
graduates.”

Send For Free Book

Handsomely illustrated free book tells
how you can learn at home this way. It
tells what our graduates earn; how they
earned while learning. Tells of big mar-
kets for drawings and how our Students’
Service Bureau operates to help capable
students to sell drawings or obtain a posi-
tion, Carl C.Thompson writes: ““Through
your aid I have been offered 25 different
positions.”’ Book ig free. No obligation.
No salesman will call. Mail coupon today.
‘"Born’* talent not

- |

oo e 1o e Washington School of Art, Inc.
bas taught many  Room 2612-E, 1115 15th St., N. W.

drawn before.You,
teo, can learn.

Washington, D. C.

Washington School ot Art, Inc.
Room 2612-E, 1115 15th St., N. W, Washington, D. C.

Please seud me withent cost or obligatiou your book, also details
of your offer to new students.

Name.
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month.

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 werds accepted.

_ Ten per cent discount for 6 issues, 20 per cent discount for 12 issues.
tisements for the February issue must reach us not later than December 5.

i ° EXPERIMENTER PUBLISHING CO. INC., 230 Fifth Avenue, New York, N. Y.

Opportunity Ad-lets

YOU will find many ‘remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made
every month by reliable firms, dealers and amateurs from all over the county.
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the

No_ matter what you may be seeking, whether supplies,

Name and address must be included at the above rate.

Objectionable or misleading advertisements not accepted.

Cash should

Adver-

)
7 O

"
Agents Wanted

$10 daily silvering mirrors, plating and refinishing lamps,
reflectors, autos, beds, chandeliers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D, Decatur, 111

Send name, address on postcard. Free introductory copy
Salesology Magazine; contains 1000 money making oppor-
tunities offered by Dbig reliable firms; no obligation.
Salesology Mlagazine, Desk B-219, 500 No, Dearborn,
Chicago.

“Superkeen! Amazing new patented magnetic blade
sharpener! Sharpens ali razor blades instantly, magically,
by powerful magnetic force! New! Absolutely different!
Sensational demonstration! Whirlwind Seller!  Write for
pocket sample!”” 5

Don’t sell for others. Employ agents yourself. Make
sour own products. 'Toilet Articles, Household Specialtles,
etec. 5009, profit, We furnish everything and show
you how. Valuable booklet free. Write at once. National
Scientific Luboratories, 1¥07W Broad, Richmond, Va.

Great neckwear line now free! Features finest quality
neckwéar at factory prices, Collect big commisslons daily.
Write for FREE tie ofter and FREE outfit. Naweo Neck-
wear, Desk ('Z-115, Covington, Ky.

Lindale polishing cloth shines and polishes all metals
simply by rubbing. Price 25 cents. Agents wanted. Good
profits. Free sample. Lindale Manufacturing Co., 1338-
27 Lloyd Rd., Jamaica, N. Y.

New Invention—1009 prafit.. Liquid quick mend for
Fabrics and Hosiery. Stops runs. Every wuman buys.
Ylundred other fast sellers. J. K. Johnson Cu., Dept, 859,
6129 Wentworth, Chicago.

Earn $10 daily silvering mirrors, plating,
metalware, headlights, chandeliers, bedsteads.

refinishing
Outfits fur.

nished. N. Decie laboratories. 225 Varick St.,, New York.
Agents: Mauake $500.00 monthly. I'ay daily. No in-
vestment. Rhinestone Initial Buckles and Novelties. Sell

easy everywhere. IKxclusive territory. CHATON NOVELTY
CO., 6068 Blue Island, Chicago.

Agents, for big quick profits try our new adjustable
waterproof aprons; 1009 protit. B. & G. Rubber Company,
Dept. 2786, I’ittsburgh, I'a.

Big money easily made without peddling or
Free particulars, E Eilite, 3815 Llizabeth st., N,

Agents—We start you In business and help you succeed.
No capital or experience needed. Spare or full time. You
can earn $350-3100 weekly. Write Madison Company,
586 Broadway, New York.

Rummage sales make $500.00 monthly,
furnishing everything. lixperience unnecessary.
Desk 4, 60Y Division, Chicago.

We want Direct to Consumer salesmen or agents in
_very community for our Magnetic Trouble Lamp—BRITE-
LITE—the fastest selling auto necessity in the world—
retails $3. BRITE-LITE sells itself on sight—agents
make big money. National sales force now being organ-
ized. Here is a chance to join a live organization and
nave exclusive territory. Nend details of your past ex-
perience and a BRITE-LITE will he mailed with full
infoimation. Address NATIONAL ELECTRIC CORPORA-
TION, P. 0. Box 90, Dept. E, Newark, N. J.

Just Out—New Patented Apron. No strings or straps-—
$20.00 a day every day; sver 1009, protit; commissions

outfits.
Y.

We start you
Monarch,

superKeen, Dept. B-15, Salisbury, N. C.-

Agents Wanted (continued)

Chemistry (continued)

Make $25.00 daily selling colored Raincoats and Slickers,
Red, Blue, Green, etc. 2.95—Hat Free. Commissions
daily, Outfit FREE. Elliott Bradley, 241 Van Buren,
Dept. AD-12, Chicago.

Advertisers and Distributors

Solubility chart free. See POPULAR CHEMISTRY ad
on page 755.

Amateur Chemists. Build your own Laboratory. We
furnish the chemicals. Send for our Price List. A,
Hotafing, 23 Melrose Avenue, East Orange, N. .

Special offer to experimenters. 50 different chemicals.
generous quantities of each, Price $3.50, 23 pieces of

_Earn $8. Distribute 400 free Samples Stopleak Rivets, chemical apparatus of high quality. Price $3.50. Money
Nend ¢ stamps for samples and secure territory. Riveet order, C. O. D, or cash postpaid. _Pines Chemical Co.,
(‘o., Cohoes, N. Y. 1524 St. Marks Ave., Brooklyn, N. Y.
Advertising Agencies Correspondence Courses
“fg_s‘l'"l‘}mﬁ?; ;f“”‘lfoui‘;eei‘llées $14.20.  Ad-Meyer, Used correspondence school courses sold on repurchase
T @ \l'.x 7.ines “' o inch thviee 500, oir zailsl. A{lso ren(!éd and exchanged. Lg(nnc{y-hack guarantee,
Magaz 5 B .00 - Catalog free. urses bought). i
culation proven. KING, Box 672-I, Wilmington, Delaware. Alabama, § eI ¢ Mountain, Pisgah.
Home Study—Engineering, Bookkeeping. Higher Ac-

Airplanes, Aviation

Send dime for 12 inch mounted propeller and eirculars
on free three foot model aeroplane. No selling. Aero
8hop, 3050 Hurlbut Ave., Detroit, Mich,

Biggest, Best Catalog Model Airplanes, Parts, Supplies;
'\—’,C lr()oslpaid. Ideal Company, 1691 Spring Street, New

OTK.

countancy, High School, and other courses. Write Carnegie
College, Rogers, Ohio.

Electricity

Electric Fun! Seventy stunts, 110 volts, $1.

Cuttingeo,
Campbell, Calif. attinse

Airplanes—end for free cuts and Plans of our wonder-
ful two FPlace, Companion type, small, high life wing
monoplane, and information, How to build this ship, and
be sure it will fly, also Propeller literature, Crawford
Airplane Manfgr., 2225 American Ave., Long Beach, Calif,

Model Airplane Engines: % h. p. in 3 1bs.; 1 h, p. in
5 Ibs. Stationary Engines: % h. p. in 10 Ibs.; 1 h. p. in
15 lhs. Circulars free. DYNAMIC MFG, CO., First Nat'l
Bank Bldg., Chicago.

Battle Photos and War Relics

For Inventors

*__ lnventions Commercialized. Patented or Unpatented.
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo.

Unpatented 1deas Can Be Sold. I tell you how and help
you make the sale, Free particulars (Copyrighted). Write
W. T. Greene, 808 Jenifer Bldg., Washington, D. C,

Patents Obtained under cooperative payment plan. Write

for particulars. W. E. Beck, Registered Patent Lawyer,
953 Jenifer Bldg., Washington, D. C. e

For Dens: Relics from Europe’s battlefields (also medals)
illustrated catalogue with sample war photos 25c. Interna-
tionai, 1889 Albany Ave., Brooklyn, N. Y

Books

Hypnotism Wins fame. fortune, etc., 235 easy lessons and
218-page illustrated reference guide $2.00. '"Mindreading’’
(any distance), wonderful, $2.00. Science Institute, SI-130
Alilwauliee Avenue, Chicago.

Magic—Tricks, Books and Supplies. l'or Amateurs as
well as the great professionals. Anyone can learn with
our tricks and instructions. Send 10c today for large
catalogue. Sterling Magic Shap. Box 33, Danrille, Va.

Free—My Hlustrated Circulars on Newthought, Selfcul.
ture, Healing, Yogi Philosophy, Occult, Mystic and Scien-
tific Books, Martens Publisher, Inc., Burllngton, Iowa.

The Boy Electrician. Pocket slze, 75 illustrations, 25c.
J. Tillberg, Proctor, Vermont.

Books, Magazines, Art Publicatlons, in English, French,
Spanish. Photoe novelties, ete, Catalog free. Villaverde
¢'o., Box 1329, Havana, Cuba.

Formulas

500 Formulas and Big Catalog 20c,
{N), Park Ridge, Ill.

Help Wanted

Men, get Forest Ranger job: $125-$200 mo. and home
furnished; permanent; hunt, fish, trap. For details, write
Norton, 265 Temple Court, Denver. Colo.

Firemen, Brakemen, Baggagemen (white or colored),
sleeping car, traln porters (colored}, $150-$250 monthly,
Experience unnecessary, 897 Railway Bureau, East St,

Ideal Book Shop

Louis, Il
Men-Women, 8 up. U. S. Government Jobs. $1140
to $34¢0 year. Steady, pleasant work. TPaid vacation,

Short heurs.  Experience unnecessary.
sufficient. 25 coached FREE.
positions and full particulars.
518, Rochester, N. Y,

Men-Women, 18 up. Get U, 8. Government Life Jobs,
$1140 to $3300 year. Steady work. Many Railway Mail
Clerks—Clerks—Carriers, appointed every year. Inside
and outside work. [Experience unnecessary. (ommon educa=
tion sufficient with our coaching. List positions and full
particulars—FREE. Write today sure. Franklin Institute,
Dept. 84, Rochester, N. Y.

a C‘ommon education
Write today sure for list
Franklin Institute, Dept.

3?llyl}>uis“l\ll[$ for free offer. sta-Put Co., Dept. 512, Business Opportumnes

We Start You—=ilvering mirrors; plating tableware, Sell By Mail!—Books, novelties, bargains; large profits!
autoparts, headlights, cte.; retinishing metalware, chan- Particulars FREE! E-Elfco, 525 South Dearborn, Chicago.
deliers, bedsteads, ete. Immense profits. Quttits  fur- Print 250 Signs or Pictures an hour without press, type

nished. WESCO, B-1246, D, Wichita, Kans.

You Are Wanted to Resilver Mirrors at Home. Immense
profits plating autoparts, tableware, ete. Write for in-
formation. SPRINKLE, Plater, 955, Marion, Indiana.

We Start You in Buslness, furnishing everything; men
and women, $35.00 to $100.00 weekly operating our '"New
System Specialty Candy Factories.”” Few dollars start you
home or small room anywhere. Booklet free. W. HILL-
YER RAGSDALE, Drawer 129, East Orange, N. J.

Agents—Best seller; Jem Rubber Repair for tires and
tubes; supersedes vulcanlzation at a saving of over 800 per
cent; put it on cold. It vuleanizes itself in two minutes and
is guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make big money and free sample, address Amazon Rubber
Co., Philadelphia, Pa., Dept. 601.

or machinery, Sample and particulars 10c. traco,

1015%, Springfield, Ohio.

Manufacturer with sales organlzation reaching principal
cities in and Canada, desires additional articles of
merit to manufacture and sell—efither on royalty or out-
right purchase—in Builders Hardware and Flectrical Ap-
pliances, Letters and papers treated with confidence,
Address H. L. Cook, Aurora, I

Sell by Mail. Free literature tells bow.
Broadway, Room 6, Chicago.

Mason, 3902

Government Forest Rangers, Meat Inspectors, Patrol
Guards, Speclal Agents, Mail Clerks, Chauffeur-Carriers
needed often, $125-$250 month. “IIow to Qualify”’

mailed free. Write. Ozment, 293, St. Louis, Mo.

Men Wanting Outdoor Work, qualify for forest ranger
position. Start $125 month; cabin and vacation; patrol
the forests, protect the game; give tourists information.

Write Mokane, Dept. M-34, Denver, Colo.
Silvering Mirrors,

Fredch plate. Easily learned, im-
mense profits. Plans free, Wear Mirror Works, 16 W,
Excelsior Springs, Mo,

Mail order propesitions,

Receive mail from everywhere.,
Tarson Bros.. 3410

Magazines, Your name listed, 20c.
North Avenue, Chicago.

Detectives Earn Big Money. Travel. Excellent oppor-
tu'nlty. Great demand everywhere. Experience unnecessary.
Write, American Detective System, 2190 Broadway, N. Y.

Gift  Noveltles, Holiday  sellers! Circulars,  2c.

Housinger, 8236 Cornell, Chicago.

Distributors—No  canvassing, no capital, Honery,
Roseto, Pa.

$60—$200 a week. Genuine Gold Letters for store win-
dows. Easily applied. Free samples, Liberal offer to
general agents. Metallic Letter Co., 441 B., North Clark
Chicago.

Make Money Silvering Mirrors, refinishing auto head-
lights, tableware, metal plating, hedsteads, chandeliers.
Outfits furnished,  International Laboratories, Dept, 69, 309
v “h Ayve., New York.

~agy and fast sales. Every owner buys gold ini-
auto. You charge $1.50; make $1.35. Ten
-~ Write for particulars and free samples,
Co., Dept. 71, East Orange, N. J.
~nplylngsGold Initials on Automo-
a

profit every $1.50
“~nograms’’, R1043, Wash-

Signs, No ex-
“lidated, 69-R-

yourself,
Matalog,

You, too, can make money selling by mall, Free litera-
ture tells how. M. Donlon, Box 99, Floral Park, N. Y.

Make Money from Your ldeas or Patents—Will buy or
manufacture on royalty, new ideas or patents. Toys,
Novelties, Useful Devices, preferably which can be made
mostly of small wooden pieces or veneer. What have you?
Burnahm Lumber Co., Richland Center, Wis.

Cameras and Photography Supplies

Make money in Photography. ILearn quickly at home.
Spare or full time., New plan. Nothing like it, Ex-
perience unnecessary. American School of Photography,
Dept. 5332, 3601 Michigan Avenue, Chicago.

Be a Detective. Work home or travel.
necessary. Particulars free.
way, New York,

Experience un-
George Wagner, 2190 Broad-

How to Entertain

Plays, Musical Comedies and revues, minstrel musie,
blackface skits, vaudeville acts, monologs, dialogs. recita-
tiens, entertainments, music readings, stage handbooks,
make-up goods. Big catalog free. T, 8. Denison & Co.,
623 So. Wabash, Dept. 99, Chicago.

Instruction

Chemistry

Learn Chemistry at Home. Dr. T. O'Connr Sloane,
noted edurator and scientific authority, will teach you. Our
home study correspondence course fits you to take a posi-
tion as chemist. See our ad_on page 686 of this issue.
Chemiral Institute of New York, 16 E. 30th St., New
York City.

Learn Chemistry at Home, Dr. T. O’Conor Sloane,
noted educator and scientific authority, wlll teach you. Our
home study correspondence course fits you to take a position
as chemists. See our ad on page 686 of this issue. Chemical
Institute of New York, 16 E. 30th St., New York City.

Make Your Own Banjo. Edgratinnal and instructive

L1}

little hook tells all. Price J. Cominskey, 345
8th Street, Ann Arbor, Mich.
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Inventions Wanted

1927

Patent Attorneys (continued)

Inventions Commercialized, Patented or TUnpatented.
Write Adam Fisher Mfg. C)., 205 Enright, St. Louls, Mo.

Will buy approved invention. Write W. L. Kendig, 416
N. buke Street, Lancaster, Pa.

Machinery and Tools

Concrete Building Block Machines and Molds. Catalog
free. Concrete Machine Co., 5 N. First St., St. Louls, Mo,

Magic and Games

Free with $25 order ou* large die box. Send 20c for
our large catalogue of trlecks, puzzles, wigs, sensational
escapes. Qaks Magical Co, Dept, 549, Oshkosh, Wis.

Patents, Send for free booklet.
Best results. Promptness assured. Send model or drawing
for examination and advice, Watson E. Coleman, Patent
Attorney, 724-9th Street, N. W., Washington, D. C.

Unpatented Ideas Can Be Sold. I tell you how and help
you make the sale. Free particulars. (Copyrighted).
Write W. T. Greene, 809 Jenifer Bldg., Washington, D. C.

Highest references.

775

Salesmen Wanted (continued)

Salesmen—~Calling on the radio trade to sell ORTHO-
CONE speakers—nationally famed for their wonderful tonal
qualities. Low price. Liberal discounts to dealers, Big
eommissions. An unusual moneymaking opportunity for
you. Sample furnished. References- required. Write im.
mediately to ORTIIOCONLE SPEAKER CO., 2728 St
George Court, Chicago, Il

Patents, Time counts in applying for patents. Don’t
risk delay in protecting your ideas. Send sketch or model
for instructions or write for Free book, ''How to Obtain a
Patent”” and “Record of Invention’’ form. No charge for
information on how to proceed. Communications strictly
confidential, Prompt, careful, efficicnt service. Clarence A.
O’'Brien, Registered Patent Attorney, Securlty Bank
Building (directly across street from patent office), Wash-
ington, D. C. See page 739.

Punchboard Salesmen. Amazing new line worth $100
up weekiy—Boards, Vending Machines, Iowa Novelty Co.,

Dept. 17, Cedar Rapids, Iowa.
Schools
Aviatlon’s best, cheapest, home study course $10.

Thorough, compiete, including motors, wings, fuselage, rig-

I ’ " n ging, assembly, manufacture, design, navigation, metorology,
. N Labil:;?"t;rls)aﬂ?dlv‘los‘:r,Ve;agt‘:l})(le Patentbook sent free. flying, flight principles, nomenclature, drawings, and fifty
Manuscripts—Short Stories Wanted L 2 = other subjects. Diploma issued. Iree employment service,
Patent, Trade-Marks, Conyriuh_t& Reliable services by ili{’ npl n{ne. $2t_ d(;vng 1Enrol{) n(tzw 701- ﬁn-ite;w Rgm!;y
Earn $25 weekly, Spare time, wrlting for newspapers, an experienced praectitioner devoting personal attention to M’ lona fleim"ﬂfl ica ervice, Dept. 7, Box . Santa
magazines, Experience uniecessary. Details Free. Press cach case. Inquiries invited. References furnished. B. P. onica, California.
Syndicate, 987, St. Louis, Mo. Fishburne, Patent Lawyer, 525-D McGill Building, Wash-
ington, D. C.
Make $25 Weekly at kome, spare time, writing short Ington, D.
stories_for .photoplays. }prerignchun_nec(i.}sary, Outline Patents obtalned under Co-operative Payment Dlan, Song Poems
free. Producers League, €03, St. Louis, Mo. Write for particulars, . . Beck, Registered Patent o o ) o Po——
Lawyer, 952 Jenifer Bldg., Washington, D. C. beler, D24, 2104 N. Keystone Ave. Cﬁlrago'.
Miscellaneous c ??t gour °C'"' "batfl"t" Forms, complete Instructlon $1 Song Poem Writers, write Sequoia Songriters Service,
uttingbros, Campbell, Calif. Sherman Branch, Los Angeles, California.
Beautiful Registered Bull Pups, $15. Bulldogs, 501 ADAM E H
Rockwood, Dallas, Texas. A - FISHER, Registered Patent Attorney, In Song-poem writers, Address Monarch, 236 West 535th,
business 25 years; references; personal attention and Dept. 133. New York
Forms to cast Lead Soldiers, Indians, Marlnes,CTra{mers, prompiness assured; Dept. E, 205 Enright, St. Louis, Mo. ° M M
Ani s 5 inds. nd 10c for illustrated Catalogue.
I‘If]ll(l}]?l;'rhigrlckg.nf](s)34-s792nd St.c, Brooklyn, N. Y. ‘‘Inventors’ Guide’” free on request; gives valuable in- N d Coi
formation and advice for all who have original ldeas or tamps an omns
100 Genuine Indian Arrowheads from Arkansas, $4.00 improvements. Frank Ledermann, Registered Attorney and
postpaid. H. Danlel, Lamar, Ark. Engineer, 17th Floor, Woolworth Bldg., New York. Stamps 100 All Different 3 cents. S. I. Quaker Stamp
Be Independent. Receie 100 letters a day containing Patents. Free advice, personal service of reglstered At- Company, Toledo, O.
25¢. and give a dollar article to every customer. Send 25c. torney, former Patent Office Examiner. Booklet. Albert 100 Different Stamps FREE to Approval Buyers, Post-
for dollar article and complete plan. No fakg, Dept. 2, Jacobs, 728 Barrister Bldg., Washington. age 3c. Write NOW. Wineholt Stamp Co., Woodbine 27,
Western Mailing Service, 1636% E. 6th Street, Long 5 Penna.
Beach, Calif. atents Secured. Easy terms. Inventors Service Bureau,
e N s B e SR W st ton) 1000 Mixed Foreign Stamps 25¢. Phil Lundsted. Cape
ounds af; trial. s . Maine.
IIex'rl;:kl"gll, a g _ Patent Sense—As one of the oldest firms in America we Cottage, Maine
. give inventors, at lowest consistent charge, a service noted Stamps—Must sell now. Wonderful bargains. 100 high
Underground Treasures. Simple, scientific method for for results, evidenced by many well-known Patents of ex- grade mixed, only 15c. 10060 very good mixed, 45c.
loeating explained free. 'T. Santsehl, Glenellyn, Il traordinary value. Book, Patent-Sense, free. Lacey & Stamp Dept., 118 West 75th Street, New York.
ion Build d  Cement Workers—Diamond | 2%, 644 I St Washington, D. C. Estab. 1869.
gr“?‘tign:\m::ew 1:;9[]8";?)“’ ﬂrSparklees like diamonds. Harder 2106 ")riﬁe're"tch‘slt?m“' ‘Ab'flSSi?la" dLi{{er"ln, (I]Ezym.' 1?\111.
fan gonuine gmnite: | chesply manutacired, - Samel Patents e, W Scidon o 550 e e
24¢.  Complete instructiors $2.00. G_uaranleed. F. D. o b o bo 2 - .
Gibson, 8 Eden Park Terrsce, Cincinnati, O. = - .
Inventiens Commercialized,  Datented or Unpatented.

Blue Prints. Make Yir Own Hookups, photographs,
ete. Materials and one sq. yd. of sensitive paper 50c.
With three sq. yds. $1.00. Novelty Print Co., 4745 East

94 St., Cleveland, Ohio.

Business Openings 1Investlgated, any town Nebraska
$2.00. State Bureau, Box 709, Omaha.

Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo.

Patents Wanted

Inventions Commerclalized, Patented or TUnpatented.
Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo,

Models and Model Supplies

Mr. Inventor—If you hase a patent or invention for
sale, write Hartley, 38 Court St., Bangor, Me.

Ship Model Fittings: Stzering wheels, Capstans, Anchors,
Propellors, Send for booklet. A, J. Fisher, 1002 Etowah
Ave., Royal Oak, Michigan.

Motorcycles—Bicycles

Patents for Sale

For Sale—Copyright 896,851, New Game,
266, Fostoria, Ohio,

Address Box

Motorcyele  Bargains,  Used, rebullt. _ Guaranteed Photography
shipped on_approval. Catalog free. Floyd Clymer, 812 L4
Droadway, Denver, Colo. Hav_e you a Camera? Write for free sample of our big
magazme.A showing Ir,lﬁwt to mh:;ke besttecr pictures and earn
money. merican otography, 11 amera House, -
Moulds ton, 17, Mass. i D S &
" . Liscel- Transfer Photographs to metal, china, etc. Patented
Ian':loﬂ:s'ds ]?alémgs;lsfeyrsc'kc Sco ad on page 775. Mlseel process, Makes beautiful miniatures, A real art. Lots
. z b . of fun and profit. _Anyone can do it. Outfit supplled to
members only, Write about membership. Kyograph
Mausical Instruments Photo $ystem, 21-D W. 17th St.,, New York.
Violins—Deep, Mellow, Soulful—on easy eredit terms. Photoplays Wanted

High grade, wonderful Instruments of my own make, Devel-
opment of many years’ exrertness. Write for book.
A. Henning, 2424 Gaylord St., Denver, Colo.

Old Coins

Gustay

i For Photoplay Plots, Stories accepted any form, re-
vised, criticised, copyrighted, marketed. Estab, 1917,
Booklet free. Universal Seenario Co., 223 Western &
Santa Monica Bldg., Hollywood, Calif.

California Gold. quarte~ size, 27c; half-dollar slze, 53c.
Columbian nickel and cat:logue, 10e, Norman Shultz, Box
746, Salt Lake City, Utah.

Old Money Wanted

$2 to $500 Each paild for hundreds of Old or Odd Coins.
Keep all old money, it may be very valuable. Send 10c¢ for
new 1llustrated Coin Valie Book, 4x6. Guaranteed I’rices.
Get Posted, we pay Cesh. Ciarke Ceoin Company, 14
Street, LeRoy, N. X.

Patent Attorneys

Miltions spent annually for ideas! Hundreds now wanted!
Patent yours and profit! Write today for free book—tells
how to protect yourself, how to invent, ideas wanted, how
we help you sell, etc. A nerican Industries, Inc., 212 Vie-
tor Bldg., Washington, 1». C.

Printing Outfits and Supplies

Print your own cards, statlonery, circulars, paper, etc.
Complete outfits $8.85; Job Presses $11, $29; Rotary
$149. Print for others, big profit. All easy, rules sent.
Write for catalog presses, type, paper, etc. Kelsey Com-
pany, F-6 Meriden, Conn.

200 Letterheads and 100 Envelopes, $1.00,
OBERMAN COMPANY, Box 1268, Chicago.

Radio

Transformers for A.C. tubes $3.50.
Heavy Duty 100H-125 MA $5.75.
Radio P’arts Sales Co., Orange, N. J.

postpaid.

Chokes 30H $2.50.
Write for lists,

Radio Equipment

Richard E. Baheock, Patent Lawyer, Washington Loan
& Trust Bldg., Washington, D. C., Booklet.

Monroe E. Miller, Curay Bldg.,, Washington, D. C.
Patent Lawyer, Mechan.cal, Electrical Expert. Booklet
and Priority Record blank gratis,

Patents—Send for form ‘“Evidence of Conceptlon’’ to be
signed and witnessed. Term, free schedule information free.
Lancaster and Allwine. Registered Patent Attorneys in
gnitced States and Canaca, 242 OQuray Bldg., Washington,

Patents Procured; Trade Marks Registered—A compre-
hensive, experienced, pronpt service for the protectlon and
development of your ideas. Preliminary advice gladly fur-
nished without charge. Booklet of Information and form
for disclosing idea free on request. Richard B. Owen. 130
(‘17“-0;1 Bldg., Washington, D. C., or 41-T Park Row, New

ork.

Direct Factory Sale. Wholesale prices. Tremendous Sav-
ings. Selling direct to you. Here are some of our many
items: 30 Henry Choke, 100 M.A. $2.19; 10 Henry Choke,
400 M.A. $5.48. I'ower Transformers for all kinds of
FEliminators and for all types of A.C. Tubes at Special Low
Prices. EVERY ITEM FULLY GUARANTEED.
Promptly shipped upon receipt of order. Send for free
illustrated catalog today. Todd Electric Co., Inc. (Manu-
facturers), 36 West 20th Street, Dept. B, New York City.

Salesmen Wanted

66 Miles on 1 Gallon—Amazing New Moisture Gas
Saver. All autos, I Free. Crltchlow, B-863, Wheaton, 1Il,
Punchboard Salesmen. 2 hours daily. $100 every week.

New line. Lowest prices. TFull commission on repeat busi-
ness. Catalog Free. Puritan Novelty Co., 1409 Jackson,

Chieago.

Telegraphy

Telegraphy—Both Morse and Wireless=—taught thor-
oughly and quickly. Tremendous demand. Big salaries.
Wonderful opportunities. Expenses low; ehance to earn
part. School  established fifty years. Catalog free.
Dodge’s Institute, Stone St., Valparaiso, Ind.

Typewriters

Typewriters, all standard makes. $10 up. Fully guaran-
teed. Free trial. Write for complete illustrated lists, North-
western Exchange, 121 N. Francisco Ave., Chicago.

Wanted

Detectives Earn Big Money. Work home or travel. Ex-
perience unnecessary. Write, George Wagner, 2190 Broad-

A HANDY
BINDER

for Your Issues of

SCIENCE and INVENTION
ONLY

65°

SIXTY-FIVE CENTS keeps your
back issues of “Science and In-
vention” in neat, orderly array.
Keeps them clean, fresh and ready
for instant reference at any time.
Our new Binders, made especially
for “Science and Invention,” are of
sturdy, stiff material that will last
a lifetime. By quantity buying we
have lowered the price to only 65¢c.

Each binder will hold twelve
issues comfortably—a full year’s edi-
tion. They are ready for sale now.

) ORDER NOW

Experimenter Pub. Co., Inc,
230 Fifth Ave., New York, N. Y.
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- WHOLESALE PRICES ~

--- for Dealers, Community Set Builders, General Repairmen and Agents ---

Be sure to get this great 100-page book with net prices to the radio trade. . .
Radio Specialty Company is radio’s oldest radio parts mail order house in the country, and the new confidential prices on
standard radio merchandise are the lowest of any radio house.

We are ready now to appoint additional agents in all parts of the country. If you care contemplating making big money in
radio merchandise, be sure to get in touch with us at once.

WHEN WRITING
TO US,
USE YOUR
LETTERHEAD

from Radio’s Oldest
Mail Order House

WE are the oldest established, exclusive radio mail order
house in the country. Our motto is “Quick Shipment.”
All orders_are shipped within 24 hours. Quick, prompt, cour- 2
teous service, We carry a larger variety of radio parts and S
findings than any other radio house in the country.

“RASCO HAS IT”

If you are in need of certain small radio parts that other radio and
mail order houses do not bother to carry, get the Rasco parts eatalog
and you will find them there, anything from a screw to copper ribbon and
telephone diaphragms, as well as thousands of other small radio tfindings.
Just to mention a few:

Lugs, nuts, dials, vernier dials, jacks, plugs, every kind of knoh. cords,
panels, screws, sliders, washers, selenium, tinfoil, switches, erystals, cap
nuts, Litz wire, cord tips. brass rods, resistances, name plates, spring
binding posts, switch parts, metal ribbon, carbon balls, binding posts,
all types, switeh points, switch levers, lock washers, carbon grains, ground
clamps, metal pointers, insulated tubing, low melting metal, antenna con- ‘%
nectors, bus bar wire, as well as thousands of other articles.

We carry the Largest Variety of Small Radio Parts in the Werld.

‘T We also carry ALL standard radio merchandise.
ANYTHING IN RADIO

RADIO SPECIALTY CO. B FHSE v v
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HAWKINS ELECTRICAL GUIDES ¥

VOLUMES
3500 PAGES $1.00 A VOLUME
S e e $1 A MONTH  SEND NO MONEY-SEND ONLY THIS COUPON

Know the facts in Electricity. They mean more money and hetter Pe=====esessssassssss==s====sca=sssassses
position for you. Hawkins Guides tell you all yvou nced to know THEOQ. AUDEL & CO.
about Electricity. Every important electrical subject covered so 65 W 3rd S New York Ci
vou can understand it. Easy to study and apply. A complete EstRasncptreet NexRY e A Gy
practical working course, in 10 volumes. Books arce pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT

Magnetism — Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature \Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

Please submit me for free cxamination, HAWKINS
ELECTRICAL GUIDIZ (Price $1 a number). Ship at
orce, prepaid, the 10 numbers. If satisfactory, | agrec
to send you $1 within seven davs and to jurther mail
you $1 cach month until paid.

of Dynamos and Motors—Distribution Systems—\Viring \\ iring INTRTINE . o s s e e e I e et el
Diagrams — Sign Flashers — Storage Batteries — Principles of Alteruatmg

Currents and_Alternators — Alternating Current Motors — Transformers —

Converters-— Rectifiers— Alternating Current Systems— Circuit Ireakers— O CCUPREION ..ot et ettt et ee e
Measuring Instruments—Switchboard—Wiring—Power Stations—Installing g £ o s

Telephone—Telegraph-—Wireless— Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers.
SHIPPED FREE

Not a cent to pay until you see the hooks. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth $100 to vou—you pay $1.00 a month for
ten months or return it.

I'mployed by

Home Address....ooovvioiiiiiiescie e

RETErenCe.. oo ettt




THE ORIGINAL ano WORLD'S
FINEST 3FOOT SPEAKERKIT

M

And Now a Complete Line of “ENSCO” Models

See them at the
Chicago Show

The famous “‘Ensco”” three foot cone has made
radio history. Now we are introducing four new
“Ensco’’ models:—two of them just like the old
reliable 3 foot models but in the two foot size.
And two with a beautiful polychrome pedestal, one
three foot and one two foot. The new models round
out the “Ensco’” line and make it by far the most
attractive on the market.

COMPLETE KITS

The "“Ensco’” Kits are complete. Every necessary
part is included together with a twelve page illus-
trated instruction book which explains in detail just
how to make six styles and three sizes of cone and
roll speakers. The “Ensco”” can be assembled in
less than an hour.

ABSOLUTELY GUARANTEED

We guarantee the “Ensco’” to be the equal of any
manufactured speaker regardless of price., The
“Ensco’’ produces the truest tones you have ever
heard. After you hear your set with the “Ensco”
Cone, you will wonder how you were ever satisfied
with your former speaker.

AT YOUR DEALER OR DIRECT FROM US

Go to your dealer, ask him to demonstrate the
“Ensco’ —compare it with any speaker regardless
of price. If your dealer has not been supplied send
the coupon to our nearest office. Shipping charges
paid. Our absolute money-back guarantee protects
you.

DEALERS AND JOBBERS

Write for the "Ensco’’ profit making pro-
position. The finest cone speaker at a
price anyone can afford to pay.

Engineers’ Service Compan
pany

Members Radio Manufacturers Association

25 Church Street, N. Y.
28 E. Jackson Boulevard, Chicago
331 Bay Street, Toronto, Ontario

ENSCO ad. No. 240-G.V.-1927

73 Cornhill, Boston

STANDARD
KIT

310.00

WALL KIT

$11.00

v
-~
R
OTHER MODELS
No. 10-24 Standard Kit in 24" size . $10.00
go. lI._I-I2345 ;W:all Iypé Kit in 24" size $11.00
o. F- - 24” *Cone with special
. polychrome pedestal $13.50
No. F-145-36 36" Cone with special
polychrome .pedestal $14.50
-
SEND THIS . -
-
COUPON___.ae=""
-
.---‘--- mpany
[ 3 A el Service ofﬁce) w eectosi®
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