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Battery or

All-Electric

OPERATION

ERE is the great value offer of the day. Test and try this
powerful seven-tube RANDOLPH RADIO for thirty days.
After it brings in stations from coast to coast with

amazing clearness—with easy one-dial tuning —after it
easily equals any other radio regardless of cost—after you
are more than satisfied then you can buy it direct at factory
prices. Every RANDOLPH must make good before it is
sold.

The RANDOLPH SEVEN-TUBE CONSOLE illustrated here
can be had for use with batteries or connected direct to the
electric light socket—absolutely batteryless—no batteries,
chargers or acids—just plug in and tune in. 1009, efficient
either way. Its construction and performance have been tested
and approved by leading radio engineers and authorities—by
leading radio publications and laboratories.

7 Tubes—Single Control
Illuminated Drum

Onedrum dial operated by one simple vernier control tunes in all stations with
easy selectivity to tremendous volume. No overlapping of stations. Illumin-~
ated drum permits operation in the dark. Volume control for finer volume
modulation. This is a seven-tube tuned radio frequency receiver with power
transformers and power amplification. Space wound solenoid coils. Full and
completely shielded. A real receiver of the highest quality. Tremendous dis=-
tance, wonderful tone quality, simple to operate.

Beautiful Walnut Console
Built-in Cone Speaker

The Randolph Seven-tube Ampliphonie Console illustrated above is housed in
a genuine burl-walnut eabinet with two-tone hand rubbed finish giving it un-
surpassed beauty. The same expert cabinet work has gone into the making
of these consoles as in the finest furniture. Has built-in cone loud
speaker that compares with any on the market. Accurately re-
produces complete range of musical notes from the highest to thelowest pitch,

What Users Say

1 have logged more than 50 stations from coast to coast.—Lloyd Davenport,
Littlefield, Texas. I have logged 52 stations from Cuba to Seattle, the setis a
world beater.—J. Tampkinson, Detroit, Mich. Your set is a revelation, has all
others tied tothe post for distance and selectivity, —Waldo Powers, Vergennes,
Vermont. On strength of its performance sold two more sets this week,—
T. Scanlow, Orlando, Florida.

nRandolph $
7-Tube Console
Single Control

RETAILPRICE
Completely /£ssembled
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The Senior 8ix

Now you can have a new,
modern, single-control, six-
tube radio. Do not compare
this set with old style 2=
dial 6-tube sets selling for
sl e g s T
ndolp 28 Senior Six has
also been tested and approved %2223&‘22"})%2 lo;fnglrlxsd
by the leading radioengineers. successful experience in

Comes in a beautiful solid walnut netau price the radio business, we are

o bt subbad fnish. Singje perfectly confidentin send- Send me full particulars about the RANDOLFH Six and Seven-

i
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i i - i d Console Sets with details
inated th Phg out & Randolph Radio M Tube All-Elecirieand Battery Table an
:g:cter?z;r l{)lé‘:;?:;?wAbg{g{:lywée- s‘ngle ontrial. We know what it = of your 30 Day FREE Trial Otffer,
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The Randolph Radio
Corporation are pio-
neers in the manufac-
ture of radios. All of
its vast and unlimited
resources have been used
in making and perfecting

Randolph Radio Corporation,
711 West Lake Street, Dept. 230
Chicago, Illineis.

ill do. Mail us th -
pendalc and very seectne,_sont [| COMAIOD || wildo, Moife e og
it before you buy. radio offer ever made.

RANDOLPH RADIO CORPORATION
711 West Lake Street Dept. 239,

Name..
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Chicago, Illinois Mark here [ if interested in Agent’s propositian.
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Preparing Placing you
you for a in a good,
better job well-paid
andaRaise

in Pay Position

O. C. MILLER
Director Extension Work

AMillion Dol 4
lar Institution -

Back of This
GUARANTEE

Get this straight—the
American School was
chartered in 1897 as
an educational institu-
tion, not for profit. So
you will find the same
standards of service
here as in the best res- @
ident schools and col- @
leges. Over 200 of the §
leading Iingineers, Ex- &
ccutives and Educators 8
of the U. S, prepared
the instruction we of- &
fer. Their standing g
vouches for its quality.
This is available toyou &
on terms of only a few &
dollars a month. Write
for our souvenir book,
“White Magic,”’ given
FrEE in celebration of
our 30th Anniversary.

Free Job Service

The American School is the first
in the home-study tield to ree
ognize the need of guaranteeing
it8 courses with a money - back
contract, if the training fails to
accomphsh ilie beuetits you ex-
pect. Thus all risk and doubt ate
eliminated—either thetraining
will help you to a better job and
araise in_pay or it wil! cost you
nothing. To better carry out th's
important service, we maintain
a National emplnyment depart-
ment which keeps_in touch with
the employers of Draftsmen all
over the U. 8. All this without
extracharge Lo ourstudents and
graduates.

Now Earning
$40 a Week

or-Less —

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

institution, W/\ 3

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
% the same chance as anybody else to make a
%, quick success!

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

You'll be surprised how guickly 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.

wCE - BN R N
0. C. Miller, Director Extension Work
American School, Dept D-826

Drexel Ave. and 58th St., Chicago

Your offer to send me 3 lessons free and facts about the oppore
tunities in Drafting and about your course, looks good to me,
It is understood I am not obligated in any way in making this
request,

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 your training,.
Mail coupon for description,

O. C. Miller, Director Extension Work

Name

Address

8
G
g
8
g
g

Occupation

XTE
Dept. D- 82-6 Drexel Avenue and 58th Street, Chicago

wwwaaLamericantadiohistons.com.
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Radio is better with Battery Power

NOT because they are new
in themselves, but because
they make possible modern
perfection of radio recep-
tion, batteries are the mod-
ern source of radio power.

Today’s radio sets were
produced not merely to
make something new, but
to give you new enjoyment.
That they will do. New plea-
sures await you; more espe-
cially if you use Battery
Power. Never were receiv-
ers so sensitive, loud-speak-
ers so faithful; never has
the need been so imperative
for pure DC, Direct Current,
that batteries provide. You
must operate your set with

full

current that is smooth,
Only such
current free
from disturbing sounds and
false tonal effects. And
only from batteries can such

uniform, steady.
is noiseless,

current be had.

So batteries are needful
if you would bring to your
home the best that radio
has to offer. Choose the
Eveready Layerbilt “B”
Battery No. 486, modern in
construction, developed
exclusively by Eveready to
bring new life and vigor to
an old principle—actually
the best and longest-lasting
Eveready Battery ever built.
It gives you Baitery Power

of things

2w americanradiohistaory com

llere is the Eveready

Layerhilt “B’’ Battery No.

486, Eveready’s longest-

Iasn"g provider of Bat-
tery Power.

for such a long time that
you will find the cost and
effort of infrequent replace-
ment small indeed beside
the modern perfection of
reception that Battery
Power makes possible.

NATIONAL CARBON CO., INC.
New York E}HE San Francisco

Unit of Union Carbide and Carbon Corporation

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

WOC—Davenport "
Minneapolis
WCCO—'{ St. Paul
KSD—St. Louis
WDAF—-Kansas City
WRC-F ashington
WGY—Schenectady

WEAF—New York
WJAR—Providence
WEEI—-Boston
WFI1-Philadelphia
WCR—-Buffalo
WCAE—Pittsburgh
WSAI-Cincinnati

WTAM—Cleveland WHAS—Louisville
WWI-Detroit WSB—Atlanta
WGN—Chicago WSM—Nashuville

WMC—-Memphis

Pacific Coast Stations—
9 P. M., Pacific Standard Time

KPO-KGO—San Francisco
KFOA-KOMO—Seattle

KFI—Los Angeles
KGW—Portland

‘Radio Batteries

Bssseciu.. ™ ~they last longer

shouldn’t miss
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The Year’s Greatest Book of Fiction!
“AMAZING STORIES” ANNUAL

Featuring

EDGAR R. BURROUGHS’ |

brand new story

“The Master Mind of Mars”

EDGAR RICE BURROUGHS has written many
interesting stories, but we believe, for down-
right originality and exciting interest, “The
Master Mind of Mars” is hard to equal. There
is hardly a page that does not hold your in-
terest. Once the story gets under way, hair-
raising episodes seem to tumble right over each
other—they come so quickly.

somehow or other, seems to have an element of
truth in it.

There has never been presented a more elabo-
rate and thrill-provoking collection of scientific
fiction. Included among the famous authors are
Edgar Rice Burroughs, author of the famous
Martian stories and creator of the Tarzan series;
A. Merritt, author of the “Moon Pool,” “The
People of the Pit,” etc.; Murray Leinster, well-
known author who needs no introduction to
AMAZING STORIES readers for the creation of
his hero Burl of “The Red Dust,” and “The
Mad Planet”; H. G. Wells, a writer of inter-
national fame, who possesses the virtues of
versatility in writing on scientifiction.

116
PAGES OF FICTION

FULL-PAGE ILLUSTRA-
TIONS — SIZE
9 x 12 INCHES

50¢ The Copy-ON ALL NEWSSTANDS

If your dealer cannot supply you order direct

EXPERIMENTER PUBLISHING CO., Inc. - - 230 Fifth Ave., New York, N. Y.
e e e e e e e

All stories are complete—116 pages of them,
with full page illustrations. Size of Book 9 by
12 inches.

Besides this, the science is excellent and no
matter how strangely the tale reads, it always,

wwwoamericanradinohistorvy com
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eUntrained Man

“’%u Don't Need
Matkemarics'-r‘-’-n? e

Trained!

~Nooﬁeg%%'}; % | Le arn
Electricity

nie N 12 Weeks

| No Lessons

No Books

Easy, Simple, Quick
NEW Way

Write

TODAY

for Big ‘New Catalog
Telling You How

COYNE

ELECTRICAL SCHOOL

Not a Correspondence School

Now I've worked on a farm (didn’t do me no harm
But I never could save up a dime),

I slaved like a horse just using brute force,
For pleasures I never had time;

It was early to bed (when the stock was all fed)
Then you’d get up at cold of the dawn,

Not once did I shirk in the rounds of my work
But one day my pep was all gone.

So I moved into town and I “clerked” all around
But the little I made was soon spent,

Yet I kept at it for there was nothing much more
I could do that would pay me a cent.

I worked as a clerk, and I worked like a Turk,
But I couldn’t get nowheres at all; X

Three years passed on by—my expenses were high-=
So I shifted my job in the fall.

Yes, I hired out one day for a little more pay
At some laboring work on a road.

I would sweat in the sun (if it rained—got no mon)
And “dig, dig!”’ was all that I knowed.

The gang boss would come and bully me dumb,
He bossed us around like a brute,

Well, I stood it a year till one day I went “‘queer”
And busted him one on his snoot.

That finished me there (so with pockets still bare)
I worked in an auto garage,

I tinkered away (at about the same pay)
A-giving them cars a “‘massage’’;

No, I didn’t know beans about them there machines
And it took me just three years to learn,

And even by then I was scarce of iron men
So my hands to a new job I'd turn.

This time I got stuck on a job with a truck—
{For driving took almost no brains.)

The wages was fair—but no money to spare—
So I left it to work on the trains.

Then I drifted from there to a factory where
I piddied around for a spell,

I tried out my hand at all jobs in the land,
And now that I've done it—aw,

A man’s got to train—got to train his old brain
In one trade and follow it thru,

I've tried every one—and while it was fun,
I'm busted—and you will be, too.

Yes, you will be broke—not a cent in your pokee—
Unless you get trained for a trade,

Get trained by the best, then you’ll pass all the rest
And roost where the Big Dough is made.

Why, there’s thousands like me, just as broke as can he,
Who do all the work-—for small pay.
It’s so easy to drift—take a job—make a shift—
But you’ll never get nowheres that way;
I wish I'd the joh that keeps husy friend Boh,
My pal of the days long ago.
He’s making his pile and he’s living in atyle,
I had the same chance—that I know.

But Bob TOOK his chance, when we happened to glance
At a Coyne School Electrical ad.

He said “That sure looks good. Gee whiz, if I could
I'd go there and be mighty glad.”

Well, I laughed and I said‘*That there ad you just read
Is the bunk”—but he wouldn’t agree—

He wrote to the man and he sized up his plan
And he said "“That’s the training for ME."

Bob was busted and so things moved along slow
He wanted to go, but was flat,
So he borrowed and went—finished—paid what was lent
And now look where Bobby is at!
He’s got his own shop~—while me, I'm a flop,
I never was trained-—that’s just why,
So take it from me, learn a trade and you'll be
A-sittin’ on top of the sky!
Copyright 1927 By H. C. Lewis

{Note: This rhyme was sentin to me by a man who had finally
come to his sensea and realized that en un-trained man hasn’t a
ghost of a show In making money .. Big Money . . today. This
man has since gone thru Coyne snd is making Real Money —
H. C. Lewis, President Coyne Electrical School).

Mr. H. C. Lewis, Pres.
COYNE ELECTRICAL SCHOOL, Dept 87-83
500 S. Paulina St., Chicago, Iil,

Dear Mr. Lewis: Without obligation send me your big free catalog
and gll detalls of Raiiroad Fare to Chicago, Free Employment
Service, Radio, Areoplane and Automotive Courses that are
included and how you will help me ‘‘earn while learning.”’ I under-
stand 1 will not be bothered by any salesmen.

wawww americanradiohistory com

H. C. LEWIS, President, Dept. 87-83 —~Established 1899 Name
"500 South Paulina Street, Chicago Addrons
City. SR e e
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CHEMICAL INSTITUTE OF NEW YORK

Science and Invention for November, 1927

16 East 30th Street, New York City.

Gentlemen: I must tell you the success 1 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

NOwW
is the Time to Study
Chemistry

Not only are there boundless op-
portunities for amassing wealth in
Chemistry, but the profession af-
fords congenial embloyment at good
salaries to hundreds of thousands
who merely follow out 1its present
applications. These applications are
innumerable, touching intimately
every business and every Preduct in
the world. The work of the chemist
can hardly be called work at all
It is the keenest and most enjoyuble
kind of pleasure. The days in
chemical laboratory are fllled with
ihtrilling and delightful experimen-
tation, with the alluring prospect
of a discovery that may spell For
tune always at hand to spur your
enthiusiasm.

Easy Monthly Payments

You don’t have to have even the
small price of the course to start.
You can pay for it in small month-
Iy 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 aro
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
—give us the opportunity of show-
ing you how You ean qualify for a
highly trained technical position
without even giving up your Dres-
ent employment.

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 eguip 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-

CHEI\HSTRY has no equal as a profession in the

EXPERIMENTAL EQUIPMENT FURNISHED TO
EVERY UDENT

sT

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

countless experiments.

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.

Chemical

0
New York

Home Extension
Division 11

[ ]
[ ]
16-R- East 30th St. !
New York, N.Y.

:CHEMICAL INSTITUTE OF NEW YORK
Home Extension, Division 11

T. O'CONOR SLOANE,
A.B., AM, LL.D., Th.D.

Noted Instructor, Lecturer and Au-
thor. Formerly Treasurer Ameri
can Chemical Society and a Dprac-
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

Besides furnishing the student with
his Experimental Equipment. we are
making an adgditional special offer
for a short while only. You owe it
to vyourself to find out about it.
Write today for full informatien and
free book ‘‘Opportunities for Chem-
{sts.”” Send the coupon right now
while it is fresh in your mind. Or
just write your name and address on
a postal and mail it to us. But
whatever you do, act today before
this offer i3 withdrawn.

DON'T WAIT—MAIL COUPON
NOW!

S.L. Nov.

= .
lnstltute g 16-R—East 30th Street, New York City.

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

Book ‘‘Opportunities for Chemists.”” and_ full particulars about the Ex
B perimental Equipment given to every student. Also please tell me about
8 your plan of payment and your special 30 day offer.

1
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Many times in the old days,
while I trudged lome after work
to save carfare, I wused to gaze
cnviously at the shining cars
gliding by me, the prosperous
men and women within, Little
did I think that inside of a year,
I, too, should hawe my own car,
a decent bank account, the good
things of life that make it worth
living.

I Thought Success Was For Others

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

.ODAY I'm sole owner of the fastest

growing Radio store in town. And I'm
on good terms with my banker, too—not like
the old days only a year ago, when often [
didn't have one dollar to knock against an-
other in my pocket. My wife and I live in
the snuggest litcle home you ever saw, right
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 little bedroom I called “home”!

It all seems like a dream now, as I look
buck over the past twelve short months, and
think how discouraged I 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,

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,” 1 replied, “but what
line? I've always got my eyes open for a bet-
ter 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 was on the way home that night that 1
stopped off in the neighborhood drug stere,
ahere 1 overheard a scrap of conversation
abour myself. A4 few burning words that
aere the cause of the turning point in 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 “I hadn't had a
chance?” Did Mary secretly think that ts02
And after all, wasn't it 7rue 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 I 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. 1 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 firished
it I made my decision.

HAT’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 had a Radio
business of my oawn! At first, of course, I
started it as a little proposition on the side,
under the guidance of the National Radio In-
stitute, 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, al-
ways 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 any one of

—yaawawwamericanradinhicetorvy com

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

OW P’'m making real money. I drive a

good-looking car of my own. Mary and
1 don't own the house in full yet, but I've
made a substantial down payment, 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 [ was. But, think it over—are you sat-
isfied? Are you making enough money, at
work that vou 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 doing 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, ab-
sorbing, well paid. The National Radio In-
stitute—oldest and largest Radio home-study
school in the world—will train vou inex-
pensively in your own home to know Radio
from A to Z and to increase your earnings
in the Radio field.

Take another tip—No matter what your
plans are, no matter how much or how little
you know about Radio—<clip the coupon be-
low and look their free book over. It is filled
with interesting facts, figures, and photos,
and the information it will give vou is worth
a few minutes of anybody’s time. You will
place yourself under no obligation—the book
18 free, and is gladly sent to anvone who
wants to know about Radio. Just address
J. E. Smith. President, National Radio Insti-
tute, Dept. OD-6 Washington, D. C.

----------------------------‘
17 E. SMITH, President, 8
I National Radio Institute, a
: Dept. OD-6 Washington, D. C. ]
B Dear Mr. Smith: :
[ | Tlease send me your 64-page free hook. printed in "
N two colers, giving all information about the opportun- a
g ities in Radio and how I can learn quickly and easily
g @t home to take advantage of them. 1 understand this ]
1 request plares me under no obligation, and that no
H salesmen will call on me. a
N a
lName ............................. teeeses..o B
H a
B AGAress . .ouniviiinini ittt e a
H ]
B Town ......c.0enivinann. Slato.ieeereeneenne .:
?,
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The Companion of every Radio Set!

Here’s the first
and most im-

—and it publishes a wide selec-

tion of the very latest and finest

Radio Circuits with complete
' — building instructions.

Fall Edition ~ @WRvi  Fifty Cents In this issue is complete in-

portant bOOk fOl‘ T formation on the r owned
P e z enow
Jﬂ@ J_Lﬂﬁ r@ﬁﬂ@ﬁgﬁ “STROBODYNE,” the amazing
circuit from France.

every setowner
and builder! (Ot @IUBOAIR | 576 e im g Hundeess of

Like a Tourist Guide—a Rail- MQuarIerly - iltustrations. Size 9 x 12 inches.

. . ~ Magazine Get vour copy today—Keep it
road Time Table—an Instruction / : b 2 &g 5
. - our set—You'll find it help-
Book—and a Construction Man- vy I

@ﬁ i d f .
ual all in one—that is what the FRG TR AUTLERTCH

-
“Fall Edition” of RADIO : ,
N FENERS GUIDE and f“// 3 SOC
THE COPY

CALL BOOK is to a Radio
ON ALL NEWSSTANDS

Listener.
It guides you in touring the

If your newsdealer cannot supply you

USE THIS COUPON

Air—with its most complete, up-
to-date and comprehensive list of
Broadcast Stations the World
S R R MR M X B N D N R S S
CONSRAD CO., Inc,,
230 Fifth Ave., New York.

over.
It gives you the power, the
Gentlemen: I enclose 50¢. for one copy
of the fall edition of RADIO LISTENERS’

Wavelength and the Ownership
ol a tions.
L S E— GUIDE and CALL BOOK.

It contains a number of pages et e
devoted exclusively to hints and P NAME o oot oo e
Address

practical suggestions on keeping  ESSSSSSIIIIINNNNEEE Address o
a set m gOOd order. City, State. ......... ... .

ul =TT

VTR T TV T S B TR
F

S TTEY

YOU---

owe it to yourself to read this
new magazine_

That tells of hundreds of ways

to make money in Spare-time.

150 On All Newsstands

If your dealer cannot supply you use this coupon

CONSRAD CO,, Inc.,
230 Fifth Ave., New York.
Gentlemen: I enclose $1.50 for one

year’s subscription (12 issues) of
SPARE-TIME MONEY MAKING.

Name . ... innnnnarsasssssanss
Address ... .. s

Published Monthly. Beautifully illustrated.
Size 9x12 inches. Special Colored Covers. City, State. . . ........c.covnmnenoeoons

WWW-aeriecanradiehister-com
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nlocking For You
the Age Cld

Secrets of Magic

Baffling secrets of the world’s greatest magicians—mys- bell Course in Magic. Learn to perform like a real
teries never before divulged—supernatural effects of magician in a short time—in your spare time—at home.
the Orient—massive stage illusions—the most priceless, Be the life of every party —the center of every crowd,
most treasured Secrets of the Magic Profession now— whereveryougo. Businessand social success are YOURS
Jor the first time—disclosed to YOU in the great Tar when youknowMagic. It'seasywith the Tarbell System!
Astonish Your Friends

Study the first lesson and your friends will be amazed supernatural, psychic power. YOU possess this talent
at your wonderful Magical powers. You wili have that now! Surprisingly easy to bring it out. Send the
Magnetic power that gives you instant popularity in coupon below now — and find out how easily you
any crowd. Everyone will marvel at your apparently can do it.

Earn $250 to S1000 a Month
From Impromptu Tricks through Sleight of Hand to and they pay $25 to $100 for perhaps half an hour’s
Great Stage Illusions—EVERYTHING is taught to you program. Keep your job and make a lot of EXTRA
so that you can go right out and MAKE BIG MONEY MONEY on the side. Just master a few easy tricks.
WITH MAGIC. There is a tremendous demand for Salesmen — businessmen— professional men—all can
Magic Entertainment. Clubs, churches, schools, con- use Magic to gainpopularity and profits. Easy for YOU
ventions, theaters are on the lookout for Magicians— to make $250 to $1000 a month!

Tarbell System, Inc., Studio 14-28
1926 Sunnyside Ave., Chicago, Ili.

Please send me your big FREE illustrated and colored

205 Ted i )

booklet givi&g full information on the Tarbell System xg?l d":sax;r ::gstggag}icsiageitt goggzg,iainlgﬁsggcgv éllxlc:
Magic. bligation on art whatever. : » g . -
o s S SEREa my part whatev you have to act guickly to get in on this offer. Write
today SURE!
Name

Address. 1926 Sunnyside Avenue. Chicago, ill.

Tarbell System, Inc., Studio 14-28

City and State Age

WAAM-aBRekicantadiohistanscom.
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You can build a model of
the United States Navy’s
most famous fighting vessel
in a few hours of pleasant
pastime.

Fifteen year old Carl Rayborn built a model of the Constitution using only our cut-to-fit and
ready to assemble parts as supplied in our kit for $6.98. He submiitted the completed
model in a contest by the publishers of Science and Invention, and it

WON FIRST PRIZE

in competition with a thousand ship models submitted to
the magazine by huilders from all parts of the country.
Previous to building the model of Old Ironsides, Carl
Ravborn had never constructed a ship model 1 his life.

You, too, can build a prize winning model from our cut
to fit and ready to assemble parts of historic ships. includ-
ing the Constitution, the Mayflower, the Santa Maria and
the La Pinta. Prices for the kits of parts range from
84,98 to $6.98.

You need not know anything about ship huilding or
carpenter work in order to build one of these ships. No
special knowledge of ship model building is necessary
cither. THE WORLD’S LARGEST RUILDERS OF
SHIP MODELS AND MELODY SHIPS WILL
supply all the parts from the hull down to the smallest
piece of rigging, 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. FEvervthing is made so simple that even
a small child can build a beautiful model.

All vou need is a small hammer to tap the parts into
place. Here is 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.”

Canadian Prices Slightly Higher. Send all Canadian Orders
to Canadian Branch.

MINIATURE SHIP MODELS, Inc.

3818-20-22-24 Baring St., Philadelphia, Pa.
Canadian Branch: 1485 Bleury St., Montreal, Canada

LI TR R R Y Ll

Easy!
from beginuing to-end. Do this and that and before you
realize it a beautiful ship model has grown bhefore your
eyes.

The model of the Constitution is exact in every detail.
The hull, masts, spars, riggings, cannons and anchors are
exactly like those on the original ship.
constructed models from our cut to fit parts are so well
pleased with them that they will not seli them for $50 or
even $100. We have letters irom all over the world tell-
ing us how much pleasure it was to build these models
and the enticing money offers the builders have received
for them when completed.
a wonder{ul business sclling completed models which they
have made from our kits.

1f, after assembling the model you do not think it worth
many times the purchase price, return it to us in good
condition and we will gladly refund vour money.

Write for our free beautifully illustrated catalog which
contains photographs of all our models together with
complete details and price ol each.
catalog without obligation to you.
below and we will act upon it immediately.

MINIATURI SHIP MODELS, I~xc. DEPT S2

assemble for the model Constitution.
plus postage (a few cents).

Name' . . s e A s e @ om0 anstmdohi e @A « o S = s v o0 e e e s e

StucetmormR. T, iDiudas & Wixasue v dltbubic i 8 ® sridbered oé 600 - § K
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Size: 30 inches high; 32
inches long; 10 inches wide.
An exact duplicate of the
U. S. S. Constitution in
every detail.

Nothing simpler. The instructions are like that

Those who have

Many persons have built up

We will send this
Fill in the coupon

3818-20-22-24 DBaring St., Phila., Pa.

Please send me the complete parts, cut to fit, and ready to
I will pay postman $6.98

PLEASE PRINT NAME AND ADDRESS PLAINLY.

WWW-ameriecanradiehistory-com
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“Jhe golden

glories of the AIR-

Money—Fame—Opportunity— Friends

Opportunities are biggest in new industries.
They are more numerous—more easily seized.
Aviation is the outstanding new industry of
the day. Its doors are open wide to wide-
awake, ambitious men and women. Our Free
booklet tells how and why.

Aviation is broadcasting for workers—not
only for those who have the fire to blaze sky-
trails over the world, but for thousands of
others in the many fascinating, money-mak-
ing positions doing ground work. There is no
need for you to fly to get rich in Aviation.
Pioneers in the automobile field made for-
tunes without driving racing cars.

But you must have training to get into one
of the 53 different lines of interesting work in
this thrilling new business. You must under-
stand the fundamentals of Aviation—know
the terms, know your way about.

Aviation Institute makes it easy for you to
secure training. You do it at home, in your
spare time—without interfering with your
present occupation—with no loss of time nor
money. You need no especial experience, no
training in mechanics, the automobile or
kindred lines.

The instructions are simple, practical,
workable. Under the guidance of Lieut.
Walter Hinton, first trans-Atlantic Pilot of
N. C. 4 fame, and his staff you are home-
trained to take your place in Aviation. You
are ready to become a pioneer in a rich new
field filled with golden glories— and to pio-
neers go the plums.

Think of the thousands of openings just
crying for you in the livest business of the
age. Think of the 4000 airports in America

AVIATION INSTITUTE OF U. S. A.

Lieut. Walter Hinton, President
1115 Conn. Ave., N. W., Suite 311 Wash.,D.C.

Lieut. Walter Hinton,
First Trans-Atlantic
Pilot, N. C. 4 fame.
President of Aviation
Institute of U, 8. A.,
and Prominent in De-
velopment of the In-
dustry.

53 Kinds
of Jobs

There is endless
variety to the
different lines of
opportunities in
Aviation. Not
only are pilots,
instructors, com-
mercial operators,
wireless experts
and mechanics
needed in the air,
but the industry
ishungry for wood
workers, drafts-
men, engineers,
riggers, designers,
electricians, pho-
tographers, sales-
men, statisticians,
tool makers, ex-
ecutives, account-
auts, glue experts,
chemists, glass
workers and other
lines, totaling 53.
Your chance is all
ready and waiting
for you. Mail
coupon for full
information.

where riggers, inspectors, mechanics and
helpers are needed. Think of all the giant
factories, building planes and parts, breath-
less with energy, crying for men. Already
there are 6000 privately owned planes here.

Commercial aviation is here. We fly more
miles than any other country. Five railroads
are going into air transportation. The
Guggenheim Foundation is financing air
passenger lines. There are 20 air mail routes
already operating. Ocean steamship lines
are testing air mail planes from ship to land.
The American Express Air Service is now
running.

Now is the time to get into Aviation and
expand with its rapid growth. Get a kick
out of your work—earn big money—meet
the best people—travel—in short, get ahead
in the world.

First Flight Free

If you wish to become a pilot, after you graduate,
final flying instructions are given here in Washington
at Hoover Field or at other fields all over the United
States in cooperation with the Institute. Five to ten
hours with an instructor and you can fly alone. First
flight free to graduates. Get all the facts. Do it now.

This book is F R E E
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THE NEW
IMPROVED

$1000 REWARD

to anybody who can prove
that these testimonials were
solicited by us.

Inkograph has proven so satis-
factory and has elicited consider-
able favorable comment am
enclosing money order, please
send me three more. T. J.
Trow, Traveling Claim Agent,
Joplin, Mo,

The Inkograph fully justifies
all claims you make. own a
Waterman but Inkograph is fap
preferable. Frank R. Sargent,
Qakland, Calif.

You have one of the best
writing instruments I ever used
regardless of price. I use the
lowest grade stationery and
there ig never a blot or scratch
because_of its round smooth
point. It is a wonderful inven-
tion. L. H. Orley, Albano, Va.

Oh boy, I am tickled skinny
to have the Inkograph, it's a
darling. I can now make carbon
copies in taking orders and send
original in ink to factory instead
of a penciled sheet. It surely
flows over the paper as if it was
grease instead of ink. No
trouble at all and a thing I
could not do before to trace
straight lines very fine and
clean. No smear, no muss of any
kind. It's just great. E. A
Simms, Jersey City. N. J.

My Inkograph is the smooth-
est writing instrument with
which I have ever written. That
is saying a lot. I am a teacher
by profession. 1 have a $7.00
pen and another that cost more
than the Inkograph, but Inko-
graph is better than either. It
is the greatest improvement in
writing instruments since the
Babylonians recorded  their
thoughts on clay tablets with a
triangular pointed reed. John
R. Atwell, Chadwick, N. C,

My Inkograph is_the first and
only writing utensil I ever owned
that I can use_ with pleasure.
To he without it for any time
would upset my business day.
It has always worked perfectly.
I have never had any difficulty
with it. Arthur L. Fox, Center-
ville, Mich.

I am a bank teller, have used
all kinds of fountain pens but
can honestly say for my work I
never found a pen so easyand
tireless to write. You can pick
it up any time in any position
and write immediately and all
numbers and words will be the
same. Try and do it with any
other pen. My buddies all
agree that it is best for
work. _O. R.
town, Pa.

Delighted: It writes bully—
you have invented a pen that is
perfection. It is so much more
rapid than my $9.00 fountain

en. I wish you abundant
success. S. L. Carlton, Aurora,
Iil.

our
Morley, Allen-

I am very well pleased with
my Inkograph. It is just what
I Kave been looking for. I have
had several ink pencils but noth-
ing like the Inkograph; it writes
like the point was greased and it
makes no difference what kind of
paper, it is fine for shipping tags.
S, T. Jarrett, Harnsville, W.

a.

The Inkograph is alil that Kgu
claim it to be, Enclosed d
order for two. Robert Heller,
Craigsville, Pa.

The Inkograph, I am
thoroughly convinced, is the
best writing instrument I have
ever used. It is sure, sane and
clean and always ready to use.
I am very well pleased with it.
J. E. Rampton, Pensacola, Fla.

J

“Jhe Perfect Wreiting Instrument
ATEST VALUE EVER OFFERED

Science and Invention

“pPENQCIL POINTED PENY /

PR

EVER before has any manufacturer of a standard writ-
ing instrument which is guaranteed to give perfect sa-
isfaction, offered you so great a value. Remember, the

Inkograph answers the purpose of both pen and pencil com-
bined. Its point is shaped like a fine lead pencil point and

writes with ink free and easy without a miss, skip or blur, Draws
The steady uniform flow of ink actually improves your Li o
handwriting, Won't blot, scratch, leak or soil hands, 5 a‘:ls 0
. . er

You who already possess a standard fountain pen 4# Without

will find the Inkograph a most valuable addition to
your writing equipment, for it will do everything
any fountain pen can do and many very important
things which it is impossible to accomplish with
any fountain pen at any price.

Combines the Best Features

of both pen and pencil, minus thé weak pointg or
both, plus improvements not found in either,

The lead pencil smudges, the point breaks and
its writing soon is obliterated. Most fountaim
pens gkip, scratch, flood, clog, leak, blot, soil
hands and clothing. The old stylographic inl.
pencil dries up, balks, blots, writes heavy,
flows unevenly and ds never reliable. The Inke
ograph feeds as fast and uniform on the
20th page as it did on the first

Cannot Leak

Not the tiniest drop of ink will epill,
although one filling is sufficient to write
thousands of words. Will write on any
quality of paper.

Makes 3 to 4 Carbon
Copies

at one timé with original in
ink. Bear down as hard ag

you like without fear of bending,
spreading, injuring or distorting
its 14 Kt. solid gold point,
Are you a salesman?—use an
Inkograph, make out your
orders in, ink and wetain a
duplicate for your records,

smearing ,
smudging ot
lurring the
paper. Writes
with any color
of ink

Requires
No Blotter

The ink dries as fast
as you write, because
the flow is fine, even
and wuniform.

Patent

Automatic Feed

Prevents clogging. No
complicated mechanism to
Lclean or get out of order. A
year’s guarantee certificate
with  full directihs accom-
panies each Inkograph and is
_your absolutd protection.

An Instrument of
Refinement

In appearance, quality, workmanship
and material it is the equal of writing
instruments which sell for a great deal
more, It’s beautifully highly polished
finest qualit? of black, hard rubber, it’s
14 Kt. solid gold point and feed, safety
screw cap, self-filling lever and clip make
1t an instrument of distinctive elegance and
Fefinement.  Each Inkograph is designed
and_finished to please the eye and fit thef
hand of all.

Do you wish to keep :
B peory o e p You Who Are Dissatistied With

correspondence £ J
an Inkograph. Do you
do office work which
requires clear <carbon
copies?—use afi Inko-
graph. Do yoy make
out _bills or _sales
slipsP—use an Inko-
graph and make a
permanent  prigine

Your Fountain Pen

T'#§ the Inkograph—remember, all we ask you
to do is try it, for if it does not prove thor-
bughly eatisfactory and if it i not handier and

Boes rnot_ write
Bmoother and i The Wriung
not far superior
to any fountain

pefi you ever

al in ink with owned, “whether it
carbon copies, cost $5, $6, $7 or $8,
You can pere return the Inkograph

mit any one to
‘write with your
Inkograph,
for mno_ style
of writing

to us and we'll refund
your money—no ques-
tions asked.

Inkograph Co., Inc.

That hard smooth roun
ball-like'point,which glides
with ease over the coarsest

for November, 1927

Received my Inkograph. Aw
surprised to know how well I'can
write with it. The Inkographis
a wonderful little writer, it's my
friend now for good penman-
ship. I am writing this letter
with it; can you tell the differ-
ence between Inkograph and
pen letters? 1 Can is my answer.
C. R. Fuller, PPatterson, Mo.

I received my Inkograph with
which I am writing this letter.
I have ﬁurchased at least one
dozen ink pencils. Yours seems
to be the only one that gives
perfect satisfaction. I believe
you have solved the problein
of the perfect writing instru-
ment. Dr. Richard
McLaury, Dunkirk, Ind.

The Inkograph is truly the
Lest pen I ever had the pleasura
to use barring no price or make
of pem, after I take into con-
sideration the high price 1
usually paid for a Parker, or a
Waterman pen, cannot see
how such a low priced pen as

the Inkograph can be Put on tlie
market and give such unusual
service. Harvey L. Winston,

Brentwood, Calif.

In making out local requisi-
tions, it is necessary to make an
original and two carbon copies
on very heavy paper, and the
Inkograph does this twice ag
well as the hardest indelible
pencil, and is much neater and
the original is much mora
legible. Wm. L.
Placerville, Ta.

Your Inkograph is everything
you state. It is just wonderful.
So send me two_more. Arthup
Ollcott, Tucker, La

Gave pen_thorough tryout,
Enclosed find sample of work I
have to perform. Have been
using pencil. _Never got entire
satisfaction. Hard pencil makes
original too pale and soft pencil

Fortney,

makes poor copy. I am highly
pleased. 8. ._Cooper, In-
quiry Division, P. O., South
Bend, Ind.

I found the Inkograph all you
represent it to be and I was very
well satisfied with it. I made a
great mistake when I bought the

nkograph, as I did not take out
Loss or Theft Insurance on the
pen, for the pen is gone. I am
writing thig to ask that you send
me another Inkograph by re-
turn mail, charges C.OD. I
can recommend the Inkograph
very highly to anyone who needs
a pen which wil! stand up under
very hard usage. George B
Moore, Columbia, Fla.

It sure has improved my hand
writing—I never took home any
medals for penmanship but I can
almost read my own writing
since I got this pen. M. F,
Johnson, Medina, Wis.

I want to thank you for the
return of my Inkograpn pen,
which you repaired for me. I
feel rather lost without this
pen in my pocket. I prefer it to
any pen [ ever carried principal-
ly because of the ease with which
one can write with it, not having
to be careful whether you slide
the pen to the North, East,
South or West, it flows freely in
all directions. Wm. B. Brown,
New York, N. Y.

Received my Inkograph and
same is filling a long-felt want.
Kindly send two more of the
same style by parcel post collect
as soon as possible. heodore
Priestley, Akron, Ohio.

I bought one of your pens a
ear ago. You sure build the
est pen on the market to my

notion. Frank R. Ellsworth,
Fargo, N. D.

I wouldn’t take $5.00 for the
pen I am writing this letter with.
I have a good fountain pen but
don’t write any more with it. I

= ani d of the Ink h
::h:zn Iax.lflf{eOCt pupte_r and x.nnkkcu possi(l;}a ‘tll‘:‘atplioucan szfy]ethix; ?grggu :gg

0. L writing in ink as rapidly mean every word of it. - H,
graph po“it NEIV37Y5(;R(:(ENTRE sz' ::n;ith ithe softest lead ] Wilson, Beckleoy. Ww. \l/a.
as_it wil » N. Y. .

a foun-
tain pen.

our catalog

/  SEND

FOUNTAIN PENS

e e

ladies’ soutoir, mark X here O

AGENTS

Bell Inkographs, make

more sales, without

Quicker commissions, popular prices,

no competition. Send

graph or write for special sales plan

booklet.

7 //// /’NG MONEY

Your name and address are suffi-
cient. Pay postman $1.50, plus
postage on delivery. When remit-
tance accompanies order, Inkograph
will be sent postage prepaid. If within

!
/

Gentlemen: You may send me

bigger profits,

s ten (ays the Inkograph does not prove
investment. ] satisfactory return it and we'll refund = NAME. .. tuiiriion L.,
l your money without further correspond-
for an Inko- 4 cnce. It is because we are sure the Ink-  Address....seeveeneoenn ...,
l ograph will meet vour requirements to :
perfection that makes it possible for us t¢
make you so attractive an offer. City..oveviinn.

wWWWoamericanradiohistorv. com

Stationery Stores, Drug Stores,
Department Stores, etc., send for

and trade prices.

This Coupon Properly Filled Out

Send it today and procure one of the New Improved Inkographs
on a 10-Day Free Trial, with no strings tied to it.
smaller size with ring on cap to be carried on watch chain or

Is all that's
necessary,

If you prefer

INKOGRAPH CO., Inc., 197-57 Centre St., New York, N. Y.

vour Inkograph. I will pay

postman $1.50, plus postage on delivery.
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“Those Who Refuse to Go Bevond Fact Rarely Get As Far As Fact” - - - HUXLEY

WHAT’S WRONG

WITH SCIENCE?

By HUGO GERNSBACK

f‘:q--—'_—‘::—. HERE has recently been an outpouring, in many quarters,
7 to the effect that science is accelerating the human pace

#% to such an extent that we no longer are able to cope

.|' &-éiﬁ with its progress, and that sooner or later there will be

= a terrific calamity. One well-known authority goes so

far as to ask for a ten year holiday, during which time there should
be no scientific progress, no research work, no inventions. How the
inventor of this idea would achieve this respite is not told, because

you might as well try to stop the revolution of the earth as to attempt
to prevent advancement in any direction.

Another authority, quite sincerely, laments the fact that great inven-
tions are going begging. He reviews the case of the traas-Atlantic
telephone, which it took years to perfect and in which many millions
of dollars are invested. He cites the fact that from January 7th to
May 17th of this year the number of calls was only 893 altogether.
Since this time, the number of trans-Atlantic calls has been still
further reduced, so that now it is only seven calls a day. e laments
the fact that a handful of calls a day seems to be the pitifully inade-
quate use of this instrumentality that has been handed the peoples
of both sides of the ocean, so to speak, on a gold platter.

He further goes on to show that, although it is possible to send
photographs across the country and overseas, but few persons are
availing themselves of this splendid service. Further on he mentions
the fact that while television has already arrived no one knows what
to do with it. There seems to be, in his mind, no use for this inven-
tion. In his opinion there could not be a practical use for television.
. Then he speaks of the airplane, and laments the fact that it would
never occur to an American business man to think in terms of air-
planes, because we still have the railroad with us and, in his opinion,
the airplane can never compete with the railway.

A great deal of nonsense similar to this is being pandered around
year in and year out, mostly by those good individuals who are invari-
ably out of date with their surroundings, and who also can not read
the future by what has gone on in the past.

When the telephone first was invented, some of the greatest people
of the day denounced it as a foolish toy. No one could see its useful-
ness. It took at least ten years for the telephone to get anywhere at
all, and fully twenty years before it attained universal use. It was
just the same with the telegraph and the phonograph. It took radio
ten years to reach a goal, and not until the radio telephone came along
did the popularity of radio suddenly leap to the fore. That took some
twenty years from the time the invention was made.

There is hardly an invention that does not go begging FOR A

TIME, but in the end, if the invention is at all meritorious, it will
pay some otie handsome dividends, and often great fortunes.

An invention, always provided that it is practical, fills a need, and
does something better than it has ever been done before, may not
immediately set the world on fire, and indeed it seldom does. But
sooner or later it takes the lead and reaps a harvest.

The average human being has a tremendous amount of inertia, and
is about the most sluggish thing in the universe. It takes a long time
to convey to human beings the fact that things can be done better and
cheaper. The human being is essentially an animal of habit, and it is
difficult to start him along a new track. It usually takes a long time
to convince an individual that certain things are to his advantage. He
is usually skeptical about it, and it takes time to overcome this inertia.
That is the reason, of course, why the trans-Atlantic telephone is not
used more, and why more pictures are not being telegraphed.

One should not, however, come to the snap judgment that such will
be the case forever. There is no question at all in my mind that the
trans-Atlantic telephone will become exceedingly popular in time to
come, as will be the case with telegraphed and radioed pictures. Of
course, at the present time, the owners, as is usually the case with
utilities of this kind, have not found their economic level as yet. At
the present time it costs $25 per minute to talk to London from New
York. There was a time when local calls were ten cents. They have
been reduced to five cents, and may be still further reduced. Every
time there has been a reduction, business has leaped ahead.

It will be thus with the trans-Atlantic telephone and with wired
pictures, and when the rates are reduced to make it sufficiently attrac-
tive, people will use the service. And, incidentally, the inventions will
go begging no longer, but will coin handsome dividends.

The same thing, of course, holds true of television, of which we
have not as yet scratched the surface, and the airplane. It is true that
television has as yet not been perfected, from a commercial angle, but
as I have said so often, it will be developed during the next few years,
when it will be possible to have a television attachment on every tele-
phone in the land, and when every radio set will have its own tele-
vision attachment, so you can see what is going on anywhere, wherever
radio broadcasting is done.

As far as the airplane is concerned, it is being used to a considerable
extent in Europe, and we already have made a start here, not only for
passenger, but for express and freight service. In short, the answer
to the question, “What is wrong with Science?” is that there is nothing
wrong with Science. The trouble is with the human beings who lag
behind and cannot adapt themselves to the change.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Station WRNY on various scientific and radio subjects.
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HE problem of viewing oneself in the
mirror is frequently a difficult one, as
many of the fairer sex know. Girls
frequently have to move the mirror
around in order to see their whole face
while, judiciously or otherwise, applying the

Fig. 1—This pin-hole effect is very interesting.

Looking at a close object through a pin hole,

the object appears magnified. Looking at a
distant object, it appears smaller.

cosmetics to enhance their beauty. In order

_to see her whole face, a girl should measure
the size of her face from side to side and
top to bottom and then secure a mirror just
half this size. In that way she can view her
entire make-up at one and the same time.
The peculiar point which is to be brought out
here is that it is absolutely impossible to see
more than twice the size of the mirror, re-
gardless of how far that person may be
away from the mirror. We are assuming
here, of course, that we are using the plain
mirror, not the convex or comncave type of
mirror with which entirely different results
are obtained. It thus becomes impossible for
anyone to see themselves in a plain mirror as
is indicated on the cover.

You can easily make a few tests along
this line yourself. Place a mirror on the
table in front of you and then move back.
In order to actually demonstrate the size of
the image, hold a ruler in front of your
nose in a vertical position midway between
the eyes, of course. When close to the mir-
ror, you will not see as much as you do as
vou recede from that point, but at any event
you will never be able to see more than
twice the height of the mirror on the ruler
scale. If the mirror measures 4 inches, you
will not be able to see 10 inches of the ruler,
but only 8.

This factor is doubly interesting when
one places the mirror at an angle of 45° and
looks at some distant objects. He will find
that he can see almost the entire city in a
small mirror if that mirror is held close to
the eyes, but as the mirror is moved further
from the eyes, the vision becomes more lim-
ited, until finally only one object will be ap-
parently centered in the glass and, stranger
still, is an apparent magnification of the
object as the mirror is moved further away
from the eyes. This is an illusion which is
not difhcult to explain.

Size of distant objects is generally com-
pared with other known sizes. Here we

Science and Invention for November, 1927

Is This Possible?

Can the Young Lady See as Much of Herself in a Plain Mirror
as is Indicated on the Front Cover?

By JOSEPH H. KRAUS

have a mirror bordered by a frame. The
image of the object apparently in the mir-
ror is compared with the edges of the frame
and, as the mirror is withdrawn, one single
image becomes apparently larger when we
also compare it with the mirror border. It
is for this reason that we obtain an illusion
of enlargement. The reasons, therefore, are
explained in the figures at the end of this
article which show closely that, regardless of
how far away the eye is from the mirror,
as long as the object is the same distance
from that mirror, the image is constant and
scems as far back of the mirror as the object
is in front of it and of the same size as the
object.  Mirrors frequently play strange
tricks upon us, particularly in regards to
their poor reproduction of color values.

It has frequently been said that were we
ever able to produce a perfect mirror, we
would not see the mirror. This lesson is
brought home at times in some of our amuse-
ment resorts where mirrors are placed at
45° angles, at the end of a passage but
dimly lighted. Those carelessly walking
through this passage run head on into the
mirror,

Another strange mirror experiment can he
made with the ordinary concave shaving
mirror.

This produces a varicty of images

% Wit

Fig. 3—One can never
see more than twice the
size of a mirror in a
mirror, regardless of
one’s position with ref-
erence to that mirror,

which are quite strange. For instance, when
the object is an infinite distance beyond the
mirror, and consequently beyond the center
of curvature of the mirror (because the cen-
ter of curvature of the average shaving mir-
ror is only a short distance away from the
mirror itself), the image produced is real.
That is, it can be thrown upon a sheet of
paper. It is in front of the mirror and
smaller than the object. If the object or the
person looking at the mirror should arrive at
the center of curvature of the mirror, the
image is real, inverted, and of the same size
as the object and in the same plane of the
object. Should the object be made to ap-
proach the mirror still further, the image
produced is again real, inverted and larger
than the object, but here the image is beyond
the center of curvature. Now, when the
object is at the principal focus, the rays
which are reflected from the mirror are
parallel to the principal axis of the mirror
and no image is formed. And lastly, with this
same mirror, when one approaches so closely

that he is between the principal focus and
the mirror, a virtual image is produced;
that is, the image is in back of the mirror.
It is erect and larger than the object.

g “a
/ =

Fig. 2—If a mirror is held at a 45° angle, and

a distant scene observed, and then the mirror

is pushed away from the eyes, and the same

scene contemplated, it appears to get larger.
This is an illusion.

With convex mirrors such as are employed
as automobile mirrorscopes, recourse is had to
both the plain and convex mirrors. In the
convex mirror the image is always virtual;
that is, it is in back of the mirror and it is
always erect and smaller than the object.

The only possibility then of duplicating the
effect on the front cover would be to employ
a convex mirror where the image pro-
duced would, as specified, be erect and
smaller than the object and, consequently,
more of the ohject than twice the size of the
mirror could bhe seen.

This brings to mind another peculiar ef-
fect, namely, that of magnification of an
object when viewed through a pin hole. If
we place the wing of a fly in front of a pin
whole and look at it, we will observe that
this wing is considerably magnified. If, in-
stead of looking at a close object such as a
wing of a fly, we look at a distant object,
we will find that the distant object appears
considerably smaller than if it is viewed
through the naked eye. This illusion again
shows us how our eyes frequently fool us.
In Fig. 5, MN is the mirror. The eye of the
observer is at 15, and C is an image of EA
at E A%

By the law of reflection of light the angle
ANO equals angle ENO equals angle
O'NA. And ON equals O'N, since the
image appears as far behind the mirror as
the object is in front. Hence by geometry
and by the symmetry of the figure, the image
E'A' equals EA equals 2ZEO equals 2KN.
Hence the portion of the image that is vis-
ible below the level of the eye is exactly
twice the length of the portion of the mir-
ror KN that is below the same level. In a
similar manner it can be shown that that
portion of the image that is visible above
the level of the eyes is just twice KM.
Hence the full image that is visible is A'BY,
which is twice the height of the mirror MN.

(Continued on page 671)

Fig. 4 — When far As one

approaches, Still closer, the image
away from a shaving the image appears the of an object is larger
mirror, the image is same size, still in- and still inverted.
inverted and smaller. verted.

wwWWoamericantadiohistorv.com

At a distance of about

1% feet from a mir-

ror the image is erect
and larger.

Finally a point is
reached where there
is no image at all.
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In the illustration shown below we see a ship
being guided by the new sound compass. A
motor turns the reflector until the sound oper-
ates the microphone, vacuum tube relay, and
lights the lamp, indicating the direction of the
sound beam. The audible sound waves are
produced by means of a siren

1927

T EXPERIMENTAL SCHEME

PA..RABOLOID NOW BEING TRIED OUT
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The distance from the signal may be determined
at night, or when a heavy fog obscures all, by
the method shown in the illustration below., Two
reflectors are placed aboard the ship and thus a
triangle is plotted with known angles and base
line By bisecting the shore angle as shown,
the distance from ship to land may be ascer-
tained

MOTOR ROTATES

= 1| REFLECTOR
— —= TO CURRENT

SupPLY

t’é"kiﬁg; ;?HE‘Q‘ELHLEY A DL L%gn:g

110N 'oF SOUNR

Above we have an illustration showing an ex-

perimental idea which is now being tried out.

In this case, a siren is used which gives out

super-audible sound waves. The receiving por-

tion of the device, however, is essentially the

same as that used with the audible sound
waves

FINDING DISTANCE
FROM SIGNAL IN FOG.
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7 YO FIND DISTANCE FROM SIGNAL

Sound Compass Conquers Fog

and

0G.

of ferry-boat and other smaller traffic

the bane of ships ‘at sca,

on our larger harbors, scems to be

about to vield to a new device with
which experiments have been conducted for
nearly two months by one of the largest
ferry companies operating on San Francisco
Bay. In brief, the invention, which is known
as the sound-compass, presents to the man
at the wheel the same information as to the
location, direction and distance of signals
in fog, that the regular compass gives him
regarding the genceral direction n which
his ship is heading.

FOG COMPASS LONG SOUGHT

A number of attempts have been made for
many years to produce a practical device
which would aid navigation by locating the
direction and distance from which sound is
arriving. Results of the experiments carried
on by the Key System Transit Company with
the sound compass devised by Frank Ricber,
of Berkeley, California, indicate that the
problem has been solved.

The sound compass consists, essentially, of
a sound-receiving device which is mueh more
sensitive to sound arviving along its axis
than it is to sound coming in from any

ohlique direction.
7 This sound-re-
“ cetving device,
resembling a large
recflector s
mounted on a ro-
tating shaft, main-
tained in continu-
ous rotation by a
motor in the base.
Attached to the
same shaft, either
directly, or by
means of gearing,
or by an electrical
drive, is a rotat-

At the left we
have a full length
photo of the indica-
tor section of the
sound compass,
with front panel re-
moved, so that the
mechanism by which
the disk is rotated
may be seen. The
visible indicator
consists of a small
neon tube which
glows brightly when
actuated by an elec-
tric current. The
sound receiving de-
vice converts the
sounds received into
electrical energy.

By H. H. DUNN

ing indicator, mmin" at exactly the same
<peed as the receiver,
THE DIRECTION INDICATOR
This indicator consists, in its simplest

form, of a bulb filled with a gas, such as

Above we have a view of the indicator on
which the direction of signal is shown to the

navigator. Aside from the coutrol knobs,
the visible features are a rotating disk, mov-
ing at the same speed as the receiver, shown
in  another photo, in an aperture whose
perimeter is divided into the same number
of points and degrees as the mariner’s com-
pass. The two light spots shown at the
upper leit of the disk are vacuum lamps,
filled with neon gas, which flash when ac-
tuated by a slight electric current.

neon, which will glow brightly when actu-
ated by an clectric current. The sound-re-
ceiving device is arranged to convert the
sounds received into electrical vibrations,
which are amplified and then transmitted to
the indicator, where they cause the lamp to
flash at the same point of the compass at
which the receiver picked up the sound.
When a whistle, or siren, is blown at a
distance from the receiver the sound receiv-
ing device, since it is constantly rotated,
comes into a position where the microphone
in its center is actuated by the vibrations re-
ceived from the sound-producing device. The
glow lamp on the rotating indicator then
flashes, and, being in the sagie angular posi-

— ___wywaann amearicanradiohistary com

tion as the receiver, the observer, by locating
the flash, may read with certainty the bearing
of the source of sound with respect to his
ship. Since the sound pick-up device is ro-
tated at a fairly rapid rate of specd, it picks
up intermittently the source of sound, thus
causing correspondingly repeated intermittent
flashes on the indicator. As whistle signals
are seldom less than one second in duration,
the rate of rotation of the sound compass
need be only two revolutions per second to
give the observer two flashes of the direc-
tion of the source of sound.

In the receiving section of the sound com-
pass, sound waves are concentrated by a
parabolic reflector, and the vibratory energy
arriving is directed towards a focal point in
the center of the reflector. At this focal
point, but projecting somewhat from it is a
small solid paraboloid, with its focus on the
same axis as the focus of the large reflector,
In this way, sound waves arriving from a
direction along the axis of the reflector are
thrown toward its focal point, but, before
recaching this point, strike again on the ex-
terior surface of the small, solid, metal par-
aboloid, by which they are deflected back-
ward toward a small orifice in the center
of the reflector, wherein is a microphone.

The amplified sound through this micro-
phone and amplifier, actuates clectrical
energy of sufficient intensity to make the
light glow on the indicator in the pilothouse,
during the period of the greatest intensity
of the sound. By the ingenious arrangement

(Continued on page 668)
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The receiving
section of the
sound compass
may be seen
in the photo-
graph at the
right, This
portion of the
apparatus con-
sists of a re-
flector, about
3 feet in diam-
eter, a small
solid parabo-
loid and a
microphone
which is placed
in the aper-
ture in the
back center of
the reflector.

Faey
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HE shell-and-pea artist of the circus
lot and the side alley has seen his day,
but it is still true that the “hand is
quicker than the cye.” Today, how-
ever, the shell may be the walls of an empty

Science and Invention for November, 1927

THE MODERN SHELL GAME

Manipulation of Stocks in Spurious Inventions Is a Source of Lucrative Income for the
Promoters and Loss for the Investors

By BERYL DILL KNEEN

intervals, and ancient as the fraud is, it has
rarcly failed to produce good profits—to the
charlatan who pockets the entire “invest-
ment.,” Not a few misguided experimenters
claim to be so near to perpetual power that

MONEY MADE

FROM | )
PATE NT-!L H

DONT SLAVE ALL YQUR LIFE! 'l

W/ w! J

e 25.0¢0.000 N ’

1O 0.(]0.0.0¢

12 240.000 4

19.6 75.00 O i

i

Many train control systems have been developed and stock in the organizations is being sold
in spite of the fact that some of them have not even been experimentally proven to give satis-

factory service.

factory building, and it is the golden divi-
dend that disappears, along with the original
investment, between the agile fingers of the

promoter.
PERPETUAL MOTION

The swindling fraternity, finding them-
selves in a mechanical and scientific age, are
more and more prone to center their efforts
to make an easy living around a fraudulent
machine or a distorted scientific theory. So
plausible do they make many of their
schemes that even the well-miormed may
sometimes be deceived. Consider the case
of the police detectives who frequently
worked with a Western Better DBusiness
Bureau to gather fraud evidence. Posing as
interested prospects, they investigated the
latest perpetual motion machine of a notori-
ous swindler. They reported later to the
Bureau's secretary, with evidence that com-
ipleted the case for prosecution; but after
one had left the office. the other leaned over
the desk and said confidentially:

“You know, I think that fellow really has

‘a pretty good machine.”
It is extremely difficult to forecast, in this
age of complex machine and business, the
mechanical, scientific and commercial value
of a new device or process. The best brains
of the day are required to design, manu-
facture and sell an article at a profit. But
the promoters of perpetual-motion machines
or other devices depending upon “free
energy” or upon newly discovered power
sources, never reach the stage of manufac-
ture. Teading upon the marvelous advances
of science, and our gencral credulity, they
periodically turn up with wonderful new
devices and secret processes, “almost ready
for the market.”

In one western city a new variety of
perpetual-motion machine appears at regular

The bill boards ‘‘bring home the bacon.”

“one more revolution” of the device would
solve the problem. Of late ycars, however,
the “blue-sky” laws in many states have
made public stock-selling practically impos-
sible without a permit, and this is usually
granted only after carceful investigation.
Even then, there is no absolute way of pre-
venting dubious schemes for soliciting
money, for all laws can be evaded.

T“ELECTRIC ENERGY FROM THE AIR?!

A favorite device which takes advantage
of scientific efforts to unlock the power in

G

the atom, is the so-called “free-cnergy” type
of engine. Some such machines are said to
be operated by electric energy drawn from
the air. Oue inventor caused disconnected
lights to glow weirdly, and even ran a motor-
boat by the same “‘frec” energy, without
visible power. Later he demonstrated an
automobile equipped with this mysterious
engine, which actually ran slowly on the
level. But the invention was far from being
“on the level,” cousisting merely of a storage
battery concealed with unusual ingenuity’;
the lamp glowed because it was located in a
high tension magnetic field carefully hidden,
an experiment familiar to every electrical
expert. Yet business men’s names were ob-
tained to “endorse” the inventor’s claims,
and he endorsed and cashed innumerable
checks from less cautious investors which
enabled him to live in pleasant prosperity
while he developed new inventions, which,
however, consisted of new methods of sep-
arating money from the unwary. (See
Oct. issue for exposé on the perpetual motion
type of machine.)

Although afl perpetual motion machines
are easily demonstrated to be impossible, be-
cause Nature is never frictionless and never
gives back as much useful energy as is put
into a mechanism, it is well-known that there
are still vast untapped sources of power.

TIDAL MOTORS—WATCH YOUR STEP

Thus for instauce, there is a never-ending
crop of promoters who have “solved” the
difficult problem of harnessing the tides to
provide power. Not long ago a promoter
of such a prospective plant selling stock
among the foreign-born, authorized his
salesmen to tell investors that they could get
their money hack at any time by presenting
the stock at their bank! Court orders stopped
his operations, and his model never be-
came a plant. No instances were reported
of banks refunding the “investment.” Some
such tide machines work to a limited extent,
but the heavy cost of equipment, necessity
of storing the power, difficulty of anchoring
and protecting against storms and heavy
seas, etc., have so far baffled the best scien-
tific and engineering brains. And it is well
to keep in mind that when this and similar

(Continued on page 648)
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The ‘‘swindling fra-
ternity” finds a very
wonderful source of in-
come from questionable
perpetual motion ma-
chines which operate by
concealed mechanisms
like the one at the
right. Generally the
inventor does not care
to do this unless he
secures sufficient finan-
cial return for his “in-
vention.” The machine
at the right actually
operates, but it is not
perpetual motion. The
photograph shows Prof.
Robert H. Smith of
Massachusetts Techni-
cal Institute pointing to
the mechanism. The
secret of its motive

power is not common
knowledge.

WWAW-americantadiehistornv. com
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BREATH BETRAYS. Blowing
through two bottles connected to-
gether indi-
cates if per-
son is intoxi-
cated. The
bottles com-
tain sul-
phuric acid
and potas-
egium dichro-

Science in the
Camera’s Eye

Alccholism Detector; Machine for Working Out

pet i U e r Hereditary Traits; Human Heart Beats Amplified
holic Jhreath One Hundred Thousand Million Times; Home-Made
hivolomn: Fersyboat and Fog Horn—Are Among the Out-

standing Novelties,

HEREDITARY
TRAIT SOLVER. .
Little colored balls representing
hereditary characteristics are put in

/-\ the parent cups
\,"*—.....

and Dy pressing

a2 button trans-

i mitted traits are
cempiled.

FCG SIG-
NAL. Fog
hors on op-
potite sides

of che water-
course en-
able the pi-
lot to deter-
mine which
of the notes
is louder and
he can ac-
cordingly
correct his
course,

(=

TELEPHONE AIDS SUB-
MARINE WQRK. The
photo here shows a chart-
ing barge plattosm used
by the army engineers
in New York basbor.
Six leadsmen at
their posts are in
constant commu-
nication with the
recording operatcr
at the switchboard.

——

AMPLIFY~
ING HUMAN
H&EART
BEATS. At
ian annual
meeting ol
delegates of the
American Med-
ical Assocla-
tion, human
heart beats
were amplified
100,000,000,000
‘times, The mi-
crophone was
placed over the
patient’s heart
and the cur-
rent was. then
conducted to
‘an amplifier.
Loud-speakers
produced a suf-
ficient volume

INDIVIDUAL CAR
FERRY. Unless the ferry
scrvicc‘ in some of the larger
cities improves considerably,
in order to taks care of the
constantly incressing traffic conditions,

dividual ferryboass such as the ong indic

is steered
power for propnlsion.

by the automobile which also

we may soon find in-
ated above. The ferry
supplies the motive

The wheels act on rellers which transmit®

the movement to the propellers.

BOYS BUILD OWN SPEED BOAT.
California crew race from the water,

by a 151 cubic inch hydroplane engine.

rather than from the river banks,
Theron Howard, students of the University of California,

| to carry the
| Sound through-
{'out the huge
ashington
auditorium,

In order to enable them to view the unnual
" James Tyson and
built a speed boat propelied

The boat, 10 feet long, develops surprising speed.

Photo shows them in their boat,
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And now before us stood a monstrous pillar, a geometric
’;odlgy. Two great globes surmounted it. At left and
ight the incredible knobbed a:ms, fully Afty feet in
ength, writhed and twisted, flexing themselves in gro-
fesque imitation of a boxer. At the end of each of the
“ix arms the spheres were clustered thick and studded
with the pyramids—dreadful parodies of the spiked gloves

of those ancient gladiators who fought
Caesars. .

CHAPTER V
"METAL WITH A BRAIN”

44 OU feel strong enough now to
try it?” the relief in his voice be-
traved the tension and anxiety
which until now he had hidden so

well : and hot shame burned me for my dread

of again passing through the haunted vale.
“I certainly do. Drake—don’t you agree>”
‘Sure,” he replied. “T'll look after Ruth
ah—Miss Ventnor.
The glint of amusement ‘in Ventnor’s eyes
laded abruptly; his face grew somber.

before

the

Wait." he said. “I carried away some—
some exhibits from che crevice where [ heard
the nowses. Thornton.”

“Exhibits 7" | echoed, surprised.
“Put 'em where they'd be safe,” he con-
tinued. “I’ve an idea—just the faintest idea
that they're of more importance than our
armored men. Far, far more importance.
At any rate we must take them with us.
Go with Rieth, you and Drake, and look at
them. And bring them back with the pony.
Then we'll make a start. \ few minutes
more probably won't make much difference
but hurry.”

[ ordered
Chiu-Ming to stay with lim, and followed
Ruth and Drake down the ruined stairway.
At the bottom she came to me.

He turned back to his vigil.

“Louss,”” she breathed, "I'm frightened.
I'm so frightened that I'm afraid to tell
Mart. He doesn't like them, either, these
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things you're going to sce. He likes them so
httle that he's afraid to let me know how
little he does like them.”

“But what are they?" asked Drake.
“What’s to fear about them?”

“See what you think,” she led us slowly,
almost reluctantly, toward the rear of the
fortress. “They lay in a little heap at the
mouth of the cleft where we heard the noises.
Martin picked them up, and dropped them in
a sack before we ran back through the hol-
low. They're grotesque, and they're almost
cute, and they make me feel as though they
were the tintest tippy-tip of the claw of some
incredibly huge cat just stealing around the
corner—a terrible cat, a cat as big as a
mountain!” she ended breathlessly.

We climbed through the crumbling ma-
sonry into a central, open court. Here, a
clear spring bubbled up in a ruined and
choked stone basin. Close to the ancient
well was their pouy, contentedly browsing in

i " i ORI O RO R Y

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 H
who introduces himself as Richard Keene
Drake. Drake’s father had been very
friendlr with Thornton. The three decide
to carry on. One evening, they see the
rays of the setting sun broken up in a most
spectacular display and the aurora which
follows sucked down as if by a purposeful
hand. Shortly thereafter they discover a
gigantic foot-print in the fresh meadows, so
heavy that it imbedded flowers in a smooth
matrix which it made of the crushed rock
and rubble.

Traveling through a veritable pit of de-
spair from which they scarcely escape with
their lives, they 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. They speak
in an archaic Persian language which is
fairly well understood by Ventnor. It
would be hopeless for the party to try to
attack these ancients. so they decide 10 slip
out of their fortress,

e

o
.
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S
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the thick grass that grew around it. From

one of its hampers Ruth took a small bag.
“To carry—them,” she said, and trembled.
We passed through what had once been a

WWWW.americanradiohiston.com
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great door into another chamber, larger far
than the one we had just left; and it was in
better preservation, the ceiling unbroken, the
light din after the blazing sun of the court
Near its center she halted us. Before me
ran a three-feet-wide ragged crack, splitting
the floor and dropping down into .black
depths. Beyond was an expanse of smooth
flagging almost clear of debris.

“There they are,” she said. In her eyes
was a curious fear, puzzled fascination as
well. She was pointing at what seemed to
be a raised and patterned circle on the dust-
covered floor. It was about a foot in width
and gleamed with a pale, metallic bluish
lustre as though recently polished.

“Martin put them there so——" she hesi-

tated, then added, amazingly, “so they
couldn’t run away. They can't jump the
crack.”

Wondering, 1 stepped over the crevice,
Drake beside me. Leaning over the ring,
1 observed that it was not continuous. The
circle was made up of sharplv edged cubes
about an mch 1n height, separated fromn each
other with mathematical exactness by an
inch of space. I counted them—there were
nineteen. Within this circle was a second
ring of pyvramidal shaped objects—tetrahe-
drons—sharply edged and of similar base
dimensions, that is one inch. They were not
upright but on their sides, with tips pointing
to six spheres clustered like a conventional
ized five-petaled primirose, in the exact centre.
(Continued on page 630)
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First prize —
$100.00 award-
ed to E. F.
Storz of De-
troit, Mich
for the Wire-
kraft lamp il-
lustrated in
the drawing at
the left.

The lantern which won the first
;pn’zc indicated above has a hex-
agonal shape, the post of which is
made entirely of wire while the
fittings are likewise made of the
same material. It is fitted with one
bulb at the top, access to which can
be obtained by removing the pin
irom the hinges, There are six
amber colored glags panels which
diffuse the light.

verter made entirely of wire and built by Frank
N. Godsey. jr. of Beaumont, Tex,, which is
quite an ingenious piece of work, The stand,
stator and armature aie made of iron wire and
copper wire is wound upon these picces. With
a source of 24 volt potential from a direct cir-
cuit, the rotary converter develops 18 volts, 4
phase, 40 to 60 cycle current.

¥S:xth prize—$10.00. Here is a rotary con-

Fifth prize—3$15.00, awarded to Louis Kopzik
of Baltimore, Md, for his Lucky Lindbergh
bird cage. The bird cage is made in the form
of an airplane with two short wings on either
side and a motor housing up forward in which
two incandescent lamps are to be found. As
the bird hops on the perch, circuit to either
one or the other lamp is closed, causing the
lamps to flash in harmony with the swinging
of the perch.

!

Batteries for the bulbs are concealed in the wings
of the airplane above.

Second prize—$50.00 was awarded to the artistic fruit basket
made by Selmer Wick, of Superior, Wis., and illustrated above.
With extreme care Mr. Wick curled wire into the various spirals
and after matching them exactly, soldered them in place on a
wire form. The article when completed was painted with metal-
lic gold and silver in a striking combination.

heavy material, the article is very serviceable. /

|

Setence and

Made of relatively >//’

Third prize—$25.00, was awarded to Dale Scaggs,
Tenn., for quite a powerful and unique solenoid motor.
be observed from the drawing above that there are four solenoids,
cach progressively acting on their cores.
another crankshaft integral with the one driven by the solenoids
which actuates four levers, communicating their strokes to a set
These contacts serve as the commutators for the
The make and break occurs in a fiber tube flled with

of contacts.
motor.

Jr. of Pittsburgh, Pa,, for the impulse electric
motor shown above. This article was originally
made to operate on a 110 volt circuit. The three
balls of the armature rotate around at a great
speed and close observation will show the six

¥Tcnth prize—3$2 00, was awarded to John Keul,

brushes which close the circuit to the respective
coils through a six-pointed commutator,

Fourth prize—$20.00, was awarded to Michael J.
Thelen, of Chicago, Ill., for the love bird cage
illustrated above. It will be observed that the
wires 1n this cage are rather close together. There
is a purpose for this because love birds have been
known to strangle themselves between bars of
cages when the bars are further apart. The base
of the cage is of wood. The wires are fairly
knitted together and two shades are employed to
enhance attistic effect.

WwWWW americanradiohistorvy com

oil to prevent sparking.
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Wirekraft

Last Group

Keen Competition As

of Clinton,
It wiil

i

In addition, there is

This is truly a remarkable and power-
ful motor,

Seventh prize—$7.50, was won by Maynard

Clark, of Arcadia, Calif. This servicsable

balance to which the seventh prize was award-

ed, has pans made of a wire helix. The weights

themselves are made by curling up larger or

smaller pieces of wire to the shape of the usual
apothecary weights.

Eighth prize—$5.00, was awarded to Kennsth
Bird, of Pocatello, Idaho, for the motor indi-
cated below. It took Mr, Bird about fifty
hours to make this motor, and the only tools
which he used were a file, « pair of pliers and
a2 soldering iron. The motor is smoothly
finished and is Interesting to watch as it turns
at a good speed from ¢ 12 volt source of
1 supply,

™ N |
D

M T N
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Awards

Of Prizes

Contest Terminates

-

Fourteenth prize—$2.00, is issued to E, J. Raible,
of Louisville, Ky., for the two match boxes here
shown, made entirely of wire as are all the other
Wirekraft Contest entries. One of these ‘will hold
a book of paper matches and the other holds the
regulation wooden match,

Ninth prize—-$3.50, was won by Carlton C. Mills,
of New York City, for his model of a very simple
steam motor. This motor will operate on but a
slight amount of power, the valve motion being
ransmitted through a rightangle piece of wire.

Eleventh

cus. N

e

T'welfth prize—

$2.00. The illus-

- tration at the left
snows a hand ex-
erciser which won
this prize award
tor Gilbert Swift,

-

1 e,
. e S ?1 Bﬁgg:'ﬂ?‘wi& Thirteenth prize—3$2.00 was won oy
= = meith G0 har dles by Ben V. Kitchel. of San An-
and rubber as the tqnio. Texas. He made the hot
tension, this ex- pie pan or plate lifter indicated
. o L)) erciser strengthens at the right. Here we see a
TT F} T i the muscles of the pair of tongs which tide under
hand and forearm the plate supported from the
\ by grasping the bottom. and the circular pieces
| two handles and surrounding serve to prevent it
I. E closing the fist, from sliding off.
— 3 9. The article is of

simple  construc-
tion as the dia-
gram indicates.

prize —'$2.00, was
awarded to the radio cabinet

indicated at the left and made

by Charles Mangers, of Secau- =
T The angle wire —

corners hold the panel as well

as serve as the front part of
the cabinet.
was enclosed in the outfit.
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Fifteenth prize—$2.00, was won
by Wallace Page, of Chatta-
nooga, Tenn., for the vase in-
dicated at the right. This ar-
ticle is 'intended to hold floral ]
decorations, or a test tube can i
be slid into the holder and fresh |
cut flowers can be inserted. il

Sixteenth prize—$2.00
was won by B. W,
Showalter, of Daven-
port, Neb., for the
picture and frame
made entirely of bent
copper wire, enamel
covered, Against a
light. background it
presents a pleasingf
appearance.

A one tube sct

. S

And thus endeth the Wirekraft Contest.

Man Shot from Gun

Powder and Springs Hurl Human Being 130 Feet Into Net

GUN BARREL |

SPRING COMPRESSED

RELEASE TRIGGER |

CABLE —*\

,\%.'QJ SPRING COMPRESSION
NET i GEAR
-~ S e A

The above diagram illustrates the manner in which the human bullet is fired from an_ auto-

mobile gun carriage into a net 130 ft. away, and also shows one of the systems for producing

the power for propulsion. The smoke is a blind.
A T Milan, Italy, Ugo Zacchmi, of Turin, has developed a spectacular effect with the aid
of his brother, w..o invented the device. The system is a monstrous mortar, especially
.mounted on an automobile gun carriage. Mr. Zacchini gets into the gun and then simul-
taneously with a loud report, he comes flying out of the mouth to land in a net a distance
of 130 feet away. Statements have been made that a rea! charge of powder is employed to
hurl him through the air. It is questionable that powder is used because of the sudden
reléase of gases, which, to be controlled, would have to pass.through very small openings.
ds ‘in the powder type catapults described in the August issue. The smoke is used more
as ‘a blind to canse a greater thrill, while springs are employed to produce the propulsive
force. The diagram above illustrates how one of these powerful helical springs could he
used in such a manner. The cable and gear produce the spring compression force. A
trigger holds the spring in this position until the “"human buliet” is released. It is obvious
that uniformity of propulsion must ever be present, otherwise the "bullet” might miss the
‘target.

IAAALamaricanradiobistanscom

Actual photograph of man being shot from a

gun, showing him just as he is leaving the

mouth, his body being partly obscured by the

smoke. This is a remarkable photographic
shot.
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A Yardstick of the Sky

Simple Chart Which Shows Height of Meteors, Clouds and Airplane Flights
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;‘ . 1! 99 mi
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The above illustration shows the limits of the upper sphere
The greatest height at which meteorites appear is about 100 miles

The luminous clouds seen at night usually sweep along at a2 height
of 43 to 51 miles above the surface of the earth.

AST November was distinguished by  In this regard it is interesting to bring be consist of very fine dust which has becr
a specially large number of falling fore the eyes the height in which the at showered from volcanic eruptions. Abov
meteors. And so for instance in Bre- mospheric cffect was to be seen and how far  them the auroral light plays. How small
men, Germany, the place where they fell human estimation of these instances could be  compared to these are the heights which mai

there was an enormous area which the police
at ‘once protected from intrusion to make

carried. The greatest height at which me or the creations of his art can reach. The

possible scientific investigation by the Meteor
logic Station of the city of Bremen. Also
n the vicinity of Berne and in Vogelsberg,
the falling of meteors was observed. The
appearance on the Vogelsberg showed bright
greemsh light and they fell alm. .t vertically
leaving hehind them a long tail of sparks
The heights at which the path of these sate!
Iites began to bend down towards the earth
was sometimes quite enormous and their
vel of flight was proportionately great

teorites make their appearance and therefore
their incandescence as observed is about 160
kilometers (about 100 miles). This is a dis

tance to equal which we would have to put
the highest mountain in the world (Mt
Everest) 18 times over and over upon itself’

the smallest distance is 40 kilometers (about
25 miles) or about 4% times as high as Mt.
Everest, At the limig of the atmosphere of
the earth at the height of 69 to 82 kilometers
(43 to 51 miles) the luminous clouds seen
at night sweep alang. -which are suppoeser t

Frenchman Callizo, in 1924, flew to a reputec
height of 12.000 m. (40000 fcet) with an
aeroplane : the German meteorologists Berson
and Suring in 1901 reachcd the height of
10,800 meters (35,000 feet) in an untethere
ballom‘ A recording balloon which has onls
had to carry registering instruments and
pilot balloon have gonc much higher, 3
nearly 4 times as high. Fven the projectile
of “Big Bertha,” which bombarded Pan
in the World War, reached this considerah
altitude.—/ie U7 mvr/mu
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Tropical lilies make this beautiful scene in Tower Growth Park in St.
This variety is the Victoria Regia, named after the Eng-

Louis, Mo.

=

lish Queen, and its huge pads will support the weight of a person;

The Astrology Humbug

DOES NOT BELIEVE IN ASTROLOGY

FEdstor, Science & InvenTtion:

I heartily agree with Elmer C. La Lone, writing
in the September issue of Science & InvenTION
that ash-olog‘y should not exist in a truly civilized
and educated nation of today. Such heliefs indeed
date back to the times of the very early philoso-
phers of Egypt, Persia, Arabia, and Greece.

We should not however brand every one who
has believed in astrology as an unscientific thinker
or scientist for if we did we would undoubtedly
say it of Kepler and Francis Bacon who were
strong adherents of astrology. The former dis-
covered the laws governing the motion of the
planets. To some of the early astrologers we are
mmaebted for many of our astronomical facts.

To correctly forecast one life or foresee events
ts sométhing that man has always wanted to do
and so it is no wonder that those of the poor
misguided public who know little or nothing about
astronomy should allow themselves to he ‘“houd-
winked'’ by so called astrologers. We find in ihe
history of every nation which we ure able to trace
the idea at some time or other that the stars con-
trolled the destinies of men. However the only
method for the correction of error is the truth and
so a fuller understanding of astronomy and its
principles would tend to destroy the belief, T be-
lieve, in such ‘“bunk.” [ ‘can - witheut any
knowiedge of the supposed “ilements of Astrology”
sit down and make a lot of foolish guesses and
surimises as to same man’s future life just because
he is horn during a certain natural phenomena,
label it a horoscope and say that T am an astrol
oger.  If there is any science in that 1 fail to see
it

D.. H. RoGErs,
Des Moines, lowa.

(One must never lose sight of the fact that many
of our ancient astronomers believed in astrology
only insofar as this was a means toward an end
and the end in this‘*particular case was a lucra-
tive, financial income from this subject. Many of
us would today become astrologers if we knew that
it brought an annuity for life. Why is it that
modern astronomers are not astrologers? Can it
be that they know less than our ancient astron-
omers, or is it because they know more? We are
inclined to the latter belief.—EDITOR,)

By JOSEPH H. KRAUS

note girl standing on lily pad.
and has to be replanted every summer,
huge and white in color.

$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 Astrology

Prize for $6,000 for the following:

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

$1,000 will be paid to the astrologer
or forecaster who will produc= three ac-
curate, detailed and perfect horoscopes,
free of contradictions on the lives of
threce peaple whose initials will be given
him when he requests the same and the
birth dates and place of birth will also
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. Y.

\AWAAAN. americantadiahictary com

The lily likes only warm climates
The beautiful blossoms are

ASTROLOGICAL WEATHER FORECASTING

In July the president of the Astrologers’ Guild,
Sidney K. Bennett; proposed to the ““New York
Times"” to carry on long distance weather fore-
casting, and finally submitted predictions for the
month of August which were to be published in
the “Times” alongside of the record of the actual
weather experience. This record was to be made
for New York. Analyzing the prediction we find
that the great characteristic of the August weather
was entirely missed. The month of August of
this year was the coldest one on record, but if
this was known by the stars they did not pass on
the information to the astrologers. The *“‘Times™
in making most generous allowances for those pre-
dictions which were half right, indicates that the
president of the Astrologers’ Guild was correct in
six out of a possible thirty-one times. Either this
was a remarkable run of bad luck in guessing, or
else it indicated very poor ability to read plane-
tary configurations. We surely would not hold
that Mr. Bennett, as president of the Astrologers’
Guild, made many grievous errors in his calcula.
tions or interpretations.

The editor of the Times further writes: ‘Every-
body knows so much more about the weather than
anybody else that it is a subject which fairly
invites credulity and superstition. The" predictions
of the Weather Bureau ate often wrong, though its
percentage of accuracy is really high, so that people
are all the time looking about for weather prophets
who have mysterious credentials. This gives a
chance for those who know all about ‘planctary
vibrations in the atmosphere,’ and who are able
to run down ‘the electricity generated by Uranus
when it is near the Equator.’” If you add to this
a lot of knowledge about Arcturus, the bands of
Orion and the sweet influences of the Pleiades.
you have evidently got precisely the right basis
for forecasting the weather a month ahead,

“So the Astrologers’ Guild thought when its
President offered to test its predictions by the
actual facts throughout the month of August.
Whatever else they prove, they show that this
particular astrologer was one of the most unlucky

(Continued on page 669)
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- MODEL DEPARTMENT 5

Model of “Constitution”
Wins Trophy

Carl D. Rayborn, Sixteen-Year-Old Philadelphia Youth,
is the Builder

The above photo-
raph shows Carl
E) R’x;ybqru hold
ing the prize win-
ning ship which he
constructed, It is
a model of-the U
8. 8. “Constitu-

tion.”

e

The Science and Inven-
tion trophy cup 18%
inches high is shown

Here is a side view of "Old Ironsides’’ alongside of the above. ne of .these
Science and Invention model trophy., Any type of model cups is monthly award-

ed to the best model
entered in the Model
Contest. Contestant need
but merely ship his
model to the Model
Editor—~we do the rest.

can be entered in this trophy contest and we refer our
readers now to the box copy in the center of the accom-
panying page. The model above illustrated is made en
tirely of wood and strings, paint being applied to produce
artistic effect. The cannon are of wood

The three photo-
graphs here show
different views of
the prize-winning
ship model “0id
Ironsides,” This
ship, one of the
most historic in
the history of the
United States; is
a n everlasting
source of interest.
The original ves-
sel was launched
in 1797 and after service in the war with
Tripoli, fought a famous battic with the
Guerriere while in command of Isaac Hull
in August, 1812. The vessel was a 44 gun
frigate.

An airplane view of the prize-winning mode

Engines, airplanes, ships, etc., can be entered in Model Contest. Enter your model roic.
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Building a Model
of the U. S. Brig of War

A 29
Truxton
By WILLIAM A. CROSBY

PART 1V

001

(Continucd from the Oclober issue: full working drawing on next page)

HE lower masts oi the proper length,

being planed out and sandpapered,

should have their upper ends fitted

with the cheek pieces or hibbs with
the trestle-trees and cross trees laid in and
with the top itself on top. All should be
made of light wood, but the top may be made
of very heavy cardhoard and the whole thing
glued together. Remember to punch the
holes in the top for the ropes and also don’t
forget the lubber hole, 32. The drawings
will give you {full data on the top and its
assembly. The masts, hy the way, will also
have iron hoops on them exactly like the bow-
sprit, but they may be a little further apart.

Down on each side of the mast to the
chains will come ropes known as tlie
shrouds. These hold the lower masts
and also much of the upper masts in
a vertical position when the ship
is rolling heavily.
serve as ladders for the cre\\/ &
to get aloft, these ladders ;
or cross picces of rope be- ™
ing called the ratlincs.
There are twelve main
shrouds on each lower mast, six
on each side.

The masts should be temporarily
guyed in place until you are sure that
you have them at the approximate angle
and then drive the ends down on the pins
in the keel, using a touch of glue to hold the
masts securely.

The shrouds come up from onc side, form
a loop over the mast head and then go down
the same side again. On the way up they
pass through the luhber’s hole on cach side
of the mast and this acts as their support.
In reality the way to do this is to make the
complete set, six for each side, and, aiter
cutting the line long enough, make a loop
right in the middle which will be just a
httle larger around than the mast, 33. This
loop should not be tied in but made by wrap-
pmg a little black thread around the neck of
the loop in the form of a seizing.

The foremost shrouds go on first, sav the
ones which run down to the right hand side
of the ship (starboard), and then comes the
pair which run down to the other (port) side,
the two furthest forward on this side. Then
comes the next pair on the starboard side
and then back to port and so on until all
arc in place. The seizing on the loops should
present an even appearance under the cross
trees.

LLach lower end of a shroud is brought
down and through one of the eves in the
chaunels, tied once, tautened up and then
tied again about half an inch above the first
knot. This makes it have the appearance
of the dcad eyes of a regular ship and saves
a considerable amount of time and labor.
Each shroud should be brought down to its
respective eve so that all are in proper order.

When the shrouds are all in place, then
comes the head stay, which runs down to the
bowsprit just aft of the cap. Remember
that the head stays from the fore and main
mast are arranged double so that the two
pieces run side by side. This is done by
measuring the length required and then dou-

///
y
e

” /s

// /' /
They also e

bling it and scizing a loop in the center.
This loop goces over the top of the masts and,
in the case of the main mast, it leads down
to the deck just forward and on cach side
of the hatchway. This stay is seized to-

T

A side view of the completed model of the

U. 8. Brig of War “Truxton,” made in ac-

cordance with the details given in this and
previous articles.

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.

__uwaanaLamericanradiohistory,. com

gether at a point just astern of the fore
mast and, of course, at the top where the
loop is formed.

The fore stay, as stated before, goes to
the bowsprit just aft of the cap and it, too,
is doubled with the loop arrangement at the
top as in the other. Where one e¢nd comes
down, it passcs under the bowsprit and is
then seized up to the other part, making a
nice loop. The other stay is led down in
cxactly the same way, but is led around the
bowsprit in the opposite direction with the
scizing parallel to that of the first stay.

These two scts of stays should be tight
and should take up all the slack that is left
in the shrouds, if there is any, but be sure
that it does not get too tight thus pulling
the mast out of position.

The two topmasts should now bLe put into
position. They are both alike in construc-
tion, but the one on the main mast is slightly
longer than the one on the fore. These
are sccured in position by putting a pin
up through the fore and main tops so that
it will take the foot of the topmast and
hold it securely in place. Put a little glue
on the pin hefore it is pushed home, so that
it cannot work loose.

These topmasts, of course, go oun the
forward side of the lower masts and the
angle from the perpendicular is exactly the
same. Do not allow these topmasts to slant
cither forward or aft, but keep them in line
with the lower masts.

The extreme upper c¢nds of the lower
masts are, of course a few inches above the
actual tops and this upper end is strapped
to the topmasts so that it is held securely.
You may use the mahogany cardboard for
the strap or you may use wood, glued and
pinned in place.

Again we must put shrouds on, this time
from the tops to the topmast tops. Of
course the upper top or crosstree must go
in place first and this is made exactly like
the lower tops, except that it is slightly
smaller and in skelcton form. The shrouds
are made by looping and placing over the
topmast heads just like the lower shrouds,
but the lower ends of these shrouds, in-
stead of going way down to the deck, come
down to the lower tops only, wherc they
are set up through small cyes, made of wire.
These wire eyes are placed along the edges
of the lower tops. but instcad of the wire
stopping at the under side of the tops, it
is carricd down and through the lower
shrouds to a point about one inch below the
lower tops.

I'rom these cyes to the point where they
meet the mast, they form a sort of con-
verging point and are known as the fut-
tock shrouds. They may bhe secured by
wrapping around the mast, but the Detter
way is to make two little eyes which are
placed in the mast at the right point and

the wire futtock shrouds are secured to
these eves. This will make a far neater
zlrr:mgcmem.

In addition to these regular shrouds, com-
ing from the topmast top, there will Le two

(Continued on page 664)
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. 4 . . ° 9’
Working Details for Building the Brig “Truxton
(Continned from preceding page)
~ DETAILS OF TOPS ~ How SHROUDS ~ COMPLETEASSEMBLY ~—
~ ARE PLACED ~
TOPMAST PLAN VIEW OF CAP
STARBOARD UPPER UPPER SHROUDS
X TOP CROSSTREES SHROUD , SHROLOS T0P :
= MAST T--'u'- A4 HEAD STAY
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| TN ! % 5
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| SE=e=WANY \ DETAIL v TOP GALLANT MAST
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The details of construction of the rigging and masts of the Brig The placement of the shrouds, the complete assembly and various min-
“Truxton’” are given in the above drawing. Note details of tops. ute details appear in this illustration and should make everything clear.
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New Single Sleeve Auto Engine

Remarkable New Automobile Engine Has But One Sliding Sleeve Instead of the Usual Valves

_.---SPARK PLUG

24 \Q CYLINDER
p , -~ HEAD
ég 2;] ___-SLEEVE

A4 _PORTS IN
-~ SLEEVE

~ANY ONE PORT
OPENING IN SLEEVE
TRAVELS IN AN
ELLIPTIC PATH
AS SHOWN HERE~ .
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The diagram above will give one a very good idea as to how the newest
American automobile engine, with its single sliding sleeve valve, operates.
A thin iron sleeve containing valve ports is oscillated up and down inside
the cylinder, so that the ports open and close in a regular cycle, the same
as in the regular poppet valve engines now in use. The movement of the
sleeve is shown by the diagram in the upper left hand corner.

The chart above will help you to understand how the newest sensation in
automobile circles, the single sleeve design, manages to do all the work
accomplished by the well-known poppet valve engines; and also that done
by the more complicated double sleeve Knight motors. By following the
arrows down the left-hand column, across to the right hand column, and
thence upward, the cycle of port opening and closing will be seen.

RACTICALLY every make of automo-

bile engine in use in this country today,

with the exception of a few makes of
cars fitted with the Knight double sleeve
motor, utilize poppet valves. It is the claim
of the sponsors of the double sleeve motor
that it can be operated for a far

ing nor closing, but practically standing still
haliway between the fully opened and fully
closed positions. No engine can perform per-
fectly unless the valve parts open and close
properly. As will be at once evident, such a
condition cannot happen in the sleeve en-

known engine testing laboratory necar New
York City, an eight cylinder engine of a
well-known and expensive American type
was put on the testing block, with suitable
recording apparatus attached to the engine
valves, in order to see what really happened

at different speeds. This engine

greater length of time than the
poppet valve type, without hav-
mg to grind valves or clean car-
bon out of the engine. No doubt
this claim is reasonably correct.
The makers of the double sleeve
motor have also stated that their
engine improves with age as the
parts become better worn in and
smooth running; they also show
performance curves for operation
over periods as great as one hun-
dred thousand miles, wherein the
sleeve valve engine curve is a
gradually ascending one, with
regard to engine efficiency and
general performance. The per-
formance curve for a poppet valve
engine is shown as a rapidly
decreasing one, especially after
the forty thousand mile mark has
been reached.

Aside from the greater free-
dom from carbon, which is great-
lv reduced in any case by the use

VALVES
QOPENING

w4

+SPARK
+ PLUG

had a normal maximum speed of
twentyv-cight hundred revolutions
per minute; at the usual range
of speeds up to twenty-eight hun-
dred r.p.m. the valves worked
very well, opening and closing
as perfectly as could be expected
with a poppet valve design. At a
speed of thirty-six hundred r.p.m.
it was found that the engine was
not developing any extra horse-
power, except that required to
keep its reciprocating parts in
motion, which action was pre-
dicated particularly on the fact
that, as the recording instruments
showed, the valves were standing
about halfway between the {fully
opened and fully closed positions.
In other words, the engine shaft
was revolving so fast that the
poppet valves could not follow
at this speed. This condition no
doubt occurs in many engines to-
day, within the range of their

of ethyl gas or similar treated
fuels, there is one very important
factor which is inherent in sleeve
valve engines as compared to the
poppet valve type. In a few words
what happens is this. If you take
a poppet valve engine, which is
in good shape, and speed up this engine to
its maximum speed and let us say, somewhat
higher : tests will show that at certain high
speeds the poppet valves will be neither open-

Photo courtesy of Continental Motors Corp.

gine, whether it uses two slecves as in the
Knight motor, or one sleeve as in the Con-
tinental design.

In a test made a few years ago in a well-

wianLamericantadiohistary com

This semi-sectional view of the new single sleeve, motor car engine shows
the shaft containing the timing worms, which co-act with the sleeve gear
and cam shown in the drawing above, which action oscillates the valve
sleeve up and down and crosswise but following an elliptical path.—

normal rated speeds; and more-
over valves often do not close or
open fully owing to carhon de-
posits. Air leakage around the
valve stems is another serious
trouble met with in trying to
make an old poppet engine run
smoothly, especially when throttled down.
These things cannot very well happen to a
sleeve valve engine of the type here illus-
(Continued on page 660)
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A musical
tower of
jewels, ris-
ing from a
vari-col
ored cas-
cade of
falling
water and
terminat-
ing 220 ft.
above with
a sparkling
sunburst of
gems and
1llumi -
nated by
search-
lights, will
be seen at
Cleve-
land’s Ex-
position.

h el, in the lofty -cwer, showr abeve, will b:_ar at its summit
Zzeo s?Zot’ sunburst axyld will be eatxely coverec with jewels which,
in the dazzling brillianze cf the big searchlights Sy night and ‘t}}g
sunlight by day, will raciate refractec light ir a variety of vivi
colors. These jewels ate ajout two jmcies in Ciameter ‘and are cut
from Austrian glass whizh has a hgh index o refraction. In the
Cleveland spectacle 20,)0) of these jevels wlllﬁbe used and the il-
lumination from tte szarchligh:s aill be 2£§000,000 C.P.

Science and Invention for November, 1927

ith the Science
e e ALCPOTLET

“'Supe--Panatropes,” will be concezled behind panels of
fine netting. This unique eleztrical spectacle, the creation
of J W. Gosling of the Geaeral Elec. Labs., will both
char. the ear as well as please the eye of thousands. A
200 focot steel radio tower ‘s being used for the main
structidnal part, This will bz set in 30 tons of concrete
and its base will be surrourded by a basin, 90 feet in
diameter, in which water from the decorative fountains of
the cascade will fall. A battery of floodlights will play
upon the water falling from the fountains.

A photographic
device, that op-
erates so quicke
ly that it re-
veals what oc-
curs in a mil-
lionth of a sec=
ond, or even a
fraction of such
a brief interval,
has been per-
fected in the
Laboratories of
the General
Elec. Co., at
Schenectady,
Y., and is
used to study
the effects of
lightning on
1 electrical ap-
| paratus and in
developing
ways to pre-
vent damage.
The device is
shown above.

YT i

A new fire extinguisner
which puts oat flames by
freezing them, was dem-
onstrated recently in the
plant of the General Car-
bonic Co. at Long Island
City. The rslease of the
gas to the azmosphere so
chilled the gas that part
of it solidified, forming
an intensely cold “snow.”
The ‘“‘snow,® instead of
melting, chaaged instant-
ly into a gas. This
vaporization process ab-
sorbs heat from the
burning material

— bﬁ—_—:—‘.—k:-(-:-—hlﬁll. bdo,

The newest variecy att-action 1
in Berlin. Skak Omikron |
supplies a lamp zni a stove
with gas; his wife prepares
for him over tie flame a -
Little lunch. The gas supply |
is constant and laste urtil the

luncheon or dinzes is fully

cookec. |

Human judgment in mezsizement of coler Fzs been eliminated by a new
instrument developed at Massachusetts Fnst tute of Technology by Prof.
Arthur C. Hardy (left), ard Frederick ™. Tunningiam (right). Above
the color of an apple, seer at the rigkt in front of -he motor, is being
recorded. The lamp in the center foregrommd gives an illumination 50

. j . . . . times more intense tham full sunlight. To the left of the lamp is a
The U. S. Submarine V-2, the Intest and largest of its kind, is shown in dry-

block of magnesium carbenate, whitest substance known, used as the
dock at Charleston Navy Yard, Boston, Mass. basis far color comparison.

WWWeamericanktadiohistornv..com
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Above in the upper left, is
the altar where the Peyote
ceremonies are held. A shield ##»>
bearing a symbolic reproduc-
tion of the Peyote, may also
be seen; the nine figures in
the center representing the
Divine Fruit.

Mexican Indians
ready to go on a
Peyote gathering
expedition are
shown above.

605

At the left may be seen
one of the Peyote cacti.
Above are several mescal
buttons, the berry of
which is found in the
flower of the Divine
Peyote plant.

Peyote — Mystic Fruit of Mexico

EYOTE s a rare species of cacti
found on the slope of the Mexican
mountains at great altitude, it is also
found on the bank of the Rio Grande
del Norte (Texas). Pevote was recognized
by the ancient people of Aztec as containing
extraordinary properties, which produced
beautiful dreams after being taken into the
system. Sahagun, writing in the 16th century,
says, “Black mushrooms (dried pevote) were
caten at feasts, after which some danced,
some sang, and others sank into meditation.”
According to the latest investigation. peyote
has more of a psychological effect, rather
than physical upon the mind of the Indians
who have been using it for centuries.
However, if pevote is caten fresh, it will
produce a stimulating effect only; while if
taken in a dried state, it produces marvelous
visionary dreams, without even falling asleep.
According to a vivid account in the .Jmeri-
can Anthropologist as reported by a man
who lhad partaken of this divine {fruit he
says: “After I had taken twelve heans of
pevote, I saw a mountain with roads leading
to the top and people were dressed in white
and they were going up these roads. 1 got
very dizzy, and 1 began to see all kinds of
colors, and arrows hegan to fly all around
me. I began to hear voices, just as if they
were all over the ceiling, and I looked around
in the other room and thought women were
singing in there, but women were not al-
lowed to sing in the meeting, and so this
was kind of strange. After cating thirty-
six of these pevote beans, I simply got very
drunk. . . . I began to sce a big hunch of
snakes crawling all around in front of me.
and it was a feeling as if I was cold
came over me. The treasurer of the sacred
peyote society was sitting next to me and 1
asked him if he heard voung kittens; it
sounded as if they were close to me, then I
sat still for quite a long time and I saw
a big black cat coming toward me and I felt
him just like a tiger walking up on my leg
toward me; and when I felt his claws I

By Count A. N. MIRZAOFF

I jumped back and kind of made a sound as

if T was afraid.” (This is from a sworn
| affidavit by a peyote user, as reported to a
Mr. Daika.)

The following report is by Ar. Gilman,
an investigator for the American Anthro-
pological Socicty. “He was an ordinary
reservation Indian, who had had some
schooling and had heen in Washington and
other eastern cities. The report tells of an
occasion in which some Christian TIndians
had been indulging in Peyote ceremonies.

Peyote, a rare species of
cacti that provokes mar-
velous visionary dreams.
Its new physiological
properties have just been
discovered by Alexander
Rouhier of the Paris Mu-
seum of Natural History.
It may be used on crimi-
nals to make them confess.

It says, the opening of the meeting con-
sisted of reading the Bible and the story
happened to be of the Hebrew Prophet who
was taken up to heaven on a chariot of fire.
The Indian who ate peyote fell into a trance-
like state and afterward when he came to,
described his vision. He related that Jesus
had come for him in an automobile and had
taken him up to heaven where he had seen
God in all his glory in a splendid city, and
with God he had seen many of the great
men of all times.”

uywnany ameoericanradinhictorn com
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The peyote ceremonies of the Tarahumare
Indians, are precluded by a ceremonious pil-
grimage to the peyote country for the pur-
pose of securing the plant. The company

~ chosen for this hazardous trip is purified

with copal incense before the start of the
long journey. Although several days are
consumed in the journey to the land where
peyote grows abundantly, the men are for-
bidden to eat anything until they arrive,
when they may eat only pinole. The first
act upon arriving among the peyotes is to
erect a cross before which a fresh peyote
is placed and this particular peyote is sup-
posed to disclose the location of other pey-
otes. Following this, raw pevote plants are
eaten and further work is postponed until
the following day, that is when the intoxi-
cation has worn off. DPeyotes are then
gathered with a certain ritual and the com-
pany returns home, usually having spent
weeks and sometimes months on the journey.

One of the strangest sects of this cult who
have bheen following the custom of their
forefathers (notwithstanding the efforts of
the civilized missionaries) are the Huichols
Indians of Mexico. The spread of this
strange cult among other tribes of Indians
throughout Mexico and the United States,
has been attributed to the Huichols tribe.
The peyotleros (the pickers of pevote) wear
hizarre costumes, and dapple their faces with
variegated colors, symbolizing the harvest
of the divine plant “Hicouri” (as it is called
by the Indians themselves.) This band is
usually made up of hardy men who must
stand strict examination as to their ability
to withstand privation, hunger, even death.
They have been known to travel almost 400
miles i search of Hicouri by traversing
some of the most arid territory of Mexico,
infested with all kinds of snakes and insects
and baked under the intense heat of the
tropics.

(Continued on page 647)
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The Month’s Scientific News lilustrated

By GEORGE WALL

Bill Jenny has been tend-%
ing and winding the 1,050°
clocks of the Savoy Hotel
for many years. He claimed
that at any hour of the
day he could tell the cor-
rect time within one-half
minute. Recently he was
put to test by members of
the British Medical Society
and the greatest divergence
he made was one of only
three-quarters of a minute,

TIRE TOSSES .
GRAVEL THROUGH o
- WINDOW v

ciation recently sent a letter to
Police Commissioner Warren urging
stricter enforcement of the regula-
tion requiring trucks carrying gravel
to be coverecd. The Corn Exchange
Bank has replaced its front window
four times since the middle of Feb-
ruary. The passing gravel trucks
dropped stones on the street, and
they were sent flying across the
pavement by the automobile wheels,

Members of the Fifth Avenue Asso-%

® CONVEYER
B TARRIESFEE
P TOPSATRY o

the

touched

In Petaluma, Calif.,, the use of%
electricity in henhouses has been
more highly developed than any-
where clse in the world. Not
only are the incubators and
brooders controlled by electric-
ity, but electrically run convey-
ers carry feed to the poultry
house and eggs to the packing
room, where they are cleaned with
sand, blown by electric fans.
This use of electricity on the
poultry farm has done much to
lighten the labors of the farmer
and also has helped to keep the
coops cleaner than before.

Four boys were saved from drowning by the
brilliant manoeuvering of a seaplane by Lt.
Fred Priestly.
youths, capsized a mile out in Lake Michigan.
Flying low, Priestly dropped them a line and
towed them
water when
Priestly lowered his plane until its pontoons
the surface and then taxied to the
shore,

The boat occupied by the

ashore. They were jerked from

they caught the rope, but

landing them safe and sound.

40 FEET HIGH

Using the wvarious platforms of the
Eiffel Tower as points for experimenta-
tion, officials of the Municipal Labora-
tory of Toxicology tested the odors of
Paris, by exposing test tubes contain-
ing various chemicals effectual for the
purpose, to the action of the atmosphere
at various levels.

35FT, =
T F-..-_..‘,

STREET LEVEL

FOUNDATION

UPTOWN
STATION

A bed which rocks its occupants to
sleep. like a baby in its cradle was
constructed by the National Physi-
cal Laboratory, at the special re-
quest of Sir Alfred Yarrow, a Brit-
ish scientist. It is now one of the
wonders on view at the exhibition
of the Institute of Civil Engineers.
The bed is rocked by an electric
motor. The movements of the bed
are arranged to occur at the rate of
eighty per minute and are 33” to
34” in range. Nausea is avoided
by making the movements irregular,

<

Miss Lorena Carver has inaugurated
a new amusement for the summer-3}

time., Sitting upon her horse, Miss
Carver leaps into the sea from a
height of forty feet. According to
his owner, the horse has been re-
hearsing his diving for almost twenty
years and now can dive almost as
well as he can walk. The Munici-
pal Court of Los Angeles will de-
cide whether or not the horse is
being treated in a cruel and in-
human manner, by being made to
jump into the ocean from the forty
foot platform at Ocean Park. at Los
Angeles, California.

wWWWamerticanrtadiohistorv.com.
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A subway loop or link is to be built
beneath Nassau and Broad Streets in
New York City. The subterranean
road will be a two track route; but the
tracks will run, one above the other.
For tha. recason the excavation will be
bigger than usual and will extend down-
ward from thirty to thirty-five feet for
its entire length. This loop will cost
$13.000,000 and entail such difficulty
as New York has never before experi-
enced in its many years of subway con-
struction. It will raise new problems
that will challenge engineering skill.
The Fulton Street and Wall Street sta-
tions will also be enlarged.
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Newton held
to the ‘“‘emis-
sion or cor-
puscular
theoryof
light.”

OR two and a half centuries physi-
cists have been trying to answer the
question: “\What is radiant ener-
gy?” Or, in somcwhat less techni-
cal language, “What is that ‘something’
which, starting from the sun, and rushing
through space at the rate of 186.000 miles
per second, brings light and heat and cheer
and life to the earth; what is it which, leav-
ing the filaments of incandescent lamps in a
room proceeds to our eyes after reflection

F1G. !

Light travels in straight lines. Thus shadow

S cast on the screen PP by the ball B is a

sharp shadow, if the light source L is a small
{or “point’’) source.

irom the various objects near us and causes
the sensation of vision?”

Answers to this question have been given
by various scientists and groups of scientists.
Some times onc answer has been given;
some times another, and I have chosen to
discuss this subject upon this occasion be-
cause more than any other subject perhaps
in the whole history of science, it illustrates
the importance of these fundamental prin-
ciples for which Sigma Xi, the Society
which brings us together this evening,
stands, namely, the search for truth and the
reception of truth whenever found with an
open mind and with a readiness, when incon-
trovertible experimental evidence becomes
available, to discard theories, however long
established, which are in conflict therewith.

The discussions concerning the nature of
light assumed definite form about two and
one-half centurics ago, when two great
scientists, whose names are now almost
household words in physics, gave different

*This article comprises the text of an address
given hefore the joint annual meeting of the Union
and the Rensselaer Chapters of Sigma Xi at
Schenectady, N. Y., and is published in
SCIENCE & INVENTION Magazine by per-
mission.

Ram drops move in a stralght line. The bench
“casts a sharp shadow” just as did the ball

in Fig. 1 (illustrating Newton’s argument 1
favor of the corpuscular theory of light)

The Roéle of Wave Length in \;

Theories of Radiation™

By F. K. RICHTMYER

Professor of Physics at Cornell University and past-President of Sigma Xi

answers to the questions above raised, each
on the basis of his own best judgment of the
experimental data then available, These
two great men were Huyghens, the Dutch
physicist, who lived during the seventeenth
century; and his younger contemporary,
Newton, that great English scientist and
philosopher, the 200th anniversary of whose
death has just been observed throughout
the scientific world.

WAVE THEORY OF LIGHT

Huyghens, knowing the tremendous speed
with which light travels, thinking it impos-
sible that material bodies, for example, could
travel at that rate, concluded that light must
be a wave motion in a substance called the
ether which, according to his hypothesis,
filled all space between the sun, the planets
and the stars, and even permeated the
“pores” of transparent bodies, such as glass
and water. Huyghens pictured this wave
motion in the ether as analogous in every
way to the wave motion of sound through
the air, except that the velocity of light is
many hundred thousand times greater than
the velocity of sound. Thus was born the
so-called undulatory or wave theory of light.

CORPUSCULAR THEORY OF LIGHT

Newton, on the contrary, although realiz-
ing the importance of these arguments put
forward by Huyghens, gave greater weight
to the experimental fact that light travels
in straight lines, whercas sound, it is well
known, “bends around corners.” Thus, if
an opaque object be interposed between a

‘FiG- 3

Sound bends around corners. You can hear

a tuning fork even if a solid block B

intervenes between the fork and your ear.

(Illustrating Newtons objection to Huyghens®
wave theory of light.)

light source and an opposite wall, a sharp
shadow of that object appears on the wall;
whereas if a solid obstacle intervenes be-
tween the source of my voice and your ears,
you have no difficulty in hearing the sound.
Accordingly, Newton suggested that, since
light travels in straight lines unless it is
reflected or refracted by some material body
and, since projectiles or moving bodies, such
as rain drops likewise travel in straight lines
unless deflected by impact with some other
object, the arguments are very strong in
favor of light being a motion of wvery
minute corpuscles or small bodies, in some-
what the same way as a rain shower is a
motion of small droplets of water. Light,
according to Newton, consists of swiftly
moving particles; and thus was born the
so-called corpuscular theory of light.
During the life times of Huyghens and of
Newton, some scientists agreed with one
theory, some with the other. But for nearly
a century after Newton’s deatn, there was
no further addition of experimental evidence
on the basis of which to reach a decision as
to which of the two theories was correct.
Perhaps because of the greater prestige of
Newton, perhaps because greater weight

wnann amoricanradinhictorns com
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The Dutch
physicist,
Huyghens,
famous for
his undula-
tory theory
of light.

was given to the expcerimental fact that light
travels in straight lines, the wave theory
almost entirely disappeared during the first
half of the eighteenth century, and from
1750 to 1800 nearly every scientist supported
the corpuscular theory.

INTERFERENCE OF LIGHT BEAMS
In 1802, however, occurred a very mo-
mentous event in the history of science.

A A
T
e e
S——
SULPHUR
FlG.
. & GLASS JAR
GOLD LEAVES

Above we have a diagram of a simple experi-

ment _which shows the photo electric effect.

No effect is observed if the plate is charged
with positive electricity.

In that year Thomas Young, the English
scientist, discovered a new experimental
fact, namely, the now well-known phenom-
enon of interference of two beams of light.
He demonstrated that it was possible for
two beams of light starting from the same
source and traveling by slightly different
paths, to fall on a surface at the same
point and produce on that surface not light,
but darkness; that is to say, one beam of
light exactly neutralized or cancelled the
effect of another. Accordingly, Young as-
sumed, and no one since that time has suc-
ceeded in proving that the argument is
untenable, that this phenomenon of inter-
ference could be explained only if light be
a wave motion.

Let me illustrate; if you drop a series
of stones, one after another into a pond of
water, you send out waves. A chip floating
on the surface of the water will bob up and
down as the train of waves passes. You can
quite readily imagine another series of
water waves related to the first in such a

(Continued on page 653)

FALLING STONES
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A wave motion similaf ¢o that set up

Fig. 4.
in the ether, according to Huyghens’ theory.
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The illustration above shows how it will be
possible to protect the largest buildings, by
using this new fire engine. It will throw a
stream of water over three hundred feet into
the air, and will pump water with sufficient
compression for use over twelve hundred feet.

1 [l

m TR i
[T |

TRANSMISSION

CLUTCH

The clutch arrangement on the new fire engine is shown here,
the pump to the motor o_f the truck. The regular clutch is released and the pump clutch thrown
into place when it is desired to use the pump,

HE question of adequate fire protection
for the upper floors of the tall apart-
ment, hotel and office buildings of New
York, is believed to be effectively settled

Engine
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Science and Invention for November, 1921

with the placing in service of a new fire
engine. It is rated at one hundred and forty
horse-power, weighs twelve thousand six
hundred pounds, twenty-four and one-half
feet long, and is equipped with a six cylinder
piston pump, designed to deliver onc thou-
sand gallons of water a minute under a
pressure of one hundred and sixty pounds

The complete fire engine with its six cylinder pump is shown here.

Raises Water 1200 Feet

{acts about the new pump stood out most
clearly. The six pump cylinders may be
used either as a whole or in units of three,
one side of the pump delivering approxi-
mately sixty per cent of the rated capacity,
and the other three cylinders forty per cent.
The pump controls are so located that they
can be handled from either side of the en-

|
|

This engine is twenty-four

and one-half feet long, which is more than six feet longer than the four cylinder pumpers now {
used in New York City. b

Photo courtesy of Ahrens-For Fire Engine Co.

to the square inch at the pump. The pump
taking water from the river through two
suction inlets and discharging it again in
two, two and one-half inch strcams of bat-
tering force, developed a pressure of five
hundred and twenty pounds, when tested.

From a wealth of technical details, several

70 Hoseor i
STAND PIPE

Fawe™

INTAKE

0 PUNIP ﬁ

A hand clutch is used to connect

PUNMP
cLurcr

gine. There is a separate clutch for the
pump cntirely apart from the driving clutch.
The machine will travel forty-five miles an
hour, is equipped with a friction-driven
siren, exceeding in power any similar device.
Pneumatic tires thirty-eight by nine inches
are another innovation.

The illustration below shows how it would be
possible to throw two streams of water three
hundred fect into the air, or four streams one
hundred feet. Of course where stand pipes are

available, the stream can be sent to a height
of 1200 feet.
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Electric Device Records Runner’s Time

A device was recently tried out to prevent

runners from jumping the starter. It consisted
of a number of coils placed along the side of
the track, as shown in the illustration above,
These coils are placed in series and connected
to a recording galvanometer in conjunction
with a siphon pen. When the runner with a
magnet strapped to his chest passes the coils,
the galvanometer is deflected.

Just before the word ‘‘go’’ is given, the starter
closes an electric switch and starts the appara-

tus working. If the runner has jumped the
starter, it will be shown on the graph record.

WWW-amercanradiohistorv-com
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The two records above show how the device
proves conclusively whether a runner has
started before the signal or not. In the upper
graph the runner started immediately after the
signal, and the deflections show when he
passed the given vpoints on the track, The
lower graph shows how the record indicates
the runner jumping the mark. You can see
how a sign of movement is perceptible even
before the starting signal, as indicated by the
arrow. The use of this apparatus will make
sprinting a much fairer sport in the future
since it will be possible to tell exactly when
each runner started.
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A new musical novelty has recently been inaugurated in Germany. Girls, dancing upon a gigantic keyboard, actually played the music.

Newest Musical Progress
Photos Show Latest Advances in Musical Science

P el { S o o D= =S
At the right, we have a i

£ Lels Hand” Farkt Han Lefe ¥and —— g Mt
Biich enables & puptl o oy 1 WEWIN 1 (BANER LIS LELL
g T lceon ) i Civird H

music by sight. This system 3
has been developed by Prof. 2 |
La Fontaine. i A

Mia; 2 ml,‘*m jﬁﬁ i" |
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The photo at
right shows
Albert Nelson
with his twen-
ty-two piece
orchestra
which he plays
all by himself,
In playing this
novelty, he
uses mouth,
hands, feet and
| knees,

THe above photo shows a new device
for relieving deafness.

A new method of piano teaching the

s “Visuola, a system of lights which guide

_;*. the student as to the note to be played, is

{ shown in use above. At the right we have

a new invention which makes use of the

healing power of music or sound wave
theranv.

AL ericantadiohistorv.com.
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Electricity Speeds Up Crops

Electro-Cultivation Raises Plants in Record Time

TRANSFORMER TRUCK

,,'/ 5000 VT. LINE
E3 ES X T T T

ELECTRIC TERMINAL
POST

|

MOTOR WINDLASS TRUCKS
MOVED AHEAD EACH TIME PLOW
MAKES CUT ACROSS FIELD

LECTRO-CULTIVATION of
E soil, by impregnation with numerous
working voltages of electricity, through
the medium of a plow, has been tried out
in a number of experiments, with good re-
sults. The process is the invention of Ham-
ilton L. Roe, who declares that it not only
climinates weeds and destroys bacteria, but
restores the fertility of farm lands and pro-
duces crops in record time.
In the experiments made at
Rochester, N. Y. as much
as 103,000 volts of potential
were used.  Buckwheat seeds
have been made to germinate
in 80 hours with this new
clectrical process, and corn,
Leans and potato seeds have
heen germinated in five days,
while 16 days were required
for the germination of seeds
sown in ordinary fertilized
soil.  Sceds arc germinated
in 5/16 the time ordinarily
taken.
The Swedish agricultural

department has  also  been
conducting experiments in
forcing the cultivation of

farm products and flowers by
means of heating the soil
with electricity. The first
attempt to warm the soil was
made with a current of 5 to

ordinary soil at B.

The diagram at the left  hetween 22 and 35 ohms. These heating
shows how French \yires gre encased in clay tubes and reach a
, farmers use electric & ) .
3000 FT CABLE e motors to drive plow. temperature Of abqut 400° Centigrade,
o The current supplied to  whereby all moisture in the neighborhood of
NN the motors is at 5000 1 i ‘ .
:::\ i the wire is removed. In open field experi
N\
R \\\\\"DS '8) L
NNER
STEEL CABLES \33 MCTOR WINDLASS —
PULLING PLOW \\a: TRUCK
BACK AND FORTH ISR 91 TRANSFORMER
NE! TRUCK X,
N g-}-pLow
~— E ;\\\ P /
the At the right we have 1500 FT. 1500 FT.
another diagram show;
ing the arrangement o
trucks and steel cable H'GHS}ERNSIDN
which moves the plow - ELECTRIC ) STEEL CABLE=
back and forth. »»—> LINE ‘q

of mnickel and steel), in order to get the
necessary resistance to produce the heat. The
wire is insulated with ashestos and covered
with a coating of lead. The resistance varics

In the above A shows grain planted in an electrically treated soil, and grain in
Seeds are germinated in 5/16 time in electricated soil, as shown

in C and D.

At the left we

thereby fosteri
rapid growth of

weeds, grubs and worms,

ments it was found that only 5 per cent of
the current was lost through short-circuiting
with the ground. Wires about 100 feet in
length gave the best results. Soil, trecated
in this manner in the eve-
ning, has generally been
found 7 to 8 degrees C.: (12
to 14° F.) higher in tem-
perature the next morning
than unheated soil.

The French farmer’s plow
may he drawn either by an
ordinary tractor or else is at-
tached to a steel cable. which
in turn is moved by a wind-
lass, as in diagrams here-
with. These motor windlass
trucks are moved ahecad each
time that the plow makes a
furrow across the field, as
La Nature illustrates the
French method of electrical
plowing.

Not only does this mar-
velous plow speed up the
growing of crops, but as the
current passes through the
soil it destroys weeds,

h a
ave 1ai shrubs and worms; thereby

illustgation showing the

electric plow and also the fostering the rapid growth
path of current which of ti lant L

passes through the soil. ne  plants, ate vege-
destroying bacteria, tables can also be kept in

the ground for a period of

ng the . o 2
time without rotting.

plants.

&

25 volts sent through a lead wire, not insu-
lated, which ran under the ground. This
method, however, was found to be imprac-
tical, due, in part, to the high cost of opera-
tion. The next trial was made with a spe-
cially manufactured heating cable. These
devices were tried in six forcing heds and
the results obtained were quite satisfactory.

The wires used for the electrical heating
of the soil were made of nickolin (an alloy

At the right, we
have an illustration
showing electric-
ally heated forcing
beds. Using this
system, vegetables
can be produced
a month earlier
than would other-

wise be the case. - e
They can also be O T A R e
kept in the ground S A e A
e e e g A R
without rotting. et e e
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\1 PLATE
GLASS

N Q, METAL STAND

=5 LOAD OF BIRDS,
P4 SILKS, ETC, ETC,
IN SIDE WALLS
IOF BOX

LINED WITH
BLACK VELVET

b |

In the Chinese production cylinder shown at
the left the compartments in the sides serve
for holding the load.

HERE is a production open case which
bases its results upon the periection of
an optical illusion. As will be scen, in the
illustration above, a small mctal stand is
placed upon an undraped table. A sheet of
glass is then put upon the stand. A {our-
sided tube, with neither top nor bottom, aiter
being frnd\ shown, becomes the mvstcrlous
1)10<luctxon apparatus With arms bare to the
elbow, the magician withdraws from the
same, flags, ribbons, pigeons, ctc. The
tube can be shown empty several times only
to be replaced again and production of more
material continued. As will he observed
from the illustration, the load is concealed in
the four sides of the tube, the walls of
which are built upon an angle and the in-
terior lined with black velvet. A short dis-
tance from the spectators, it is quite impos-
sible for the human eye to detect the peculiar
bulge of the inner walls. A series of
catches hold the lids in place while the
cyvlinder is being held up for examination.

T STAGE =S
//( U‘ !:\p ’—,——’T'l'=

[ i
Fresy
= odlserpreet

MAGICIAN

formances on the Keith circuit.
closing the system herewith.
ence distributing small slips of paper.

iy
= EADTSI RS

) PN -
IN THEATRE AISLE

Many dealers in magical equipment are charging exorbitant prices
for this effect, claiming it is the method employed by me in my per-
To prove that it is not, I am dis-
Several assistants walk among the audi-
The mind reader req-ests that
the audience write names, addresses, etc., on the slips and fold them
several times so that the writing cannot be seen.

N WHO
FIED
Pres. Coolidge

SJBl[CI B RN]“

Prince ot Wales. Ex-President
Harding, Tatt. Roosevelt.
and-othier celebrities

Writes Exclusively for
SCIENCE AND INVENTIGN

Dunninger Will Auempt
To Hypnotr.,c Paucnl

NO. 56 OF A SERIES.

BALL CATCHING WAND

HIS trick is somewhat similar in effect

to the well known coin catching wand.
With the apparatus it is possible for the
wizard to apparently catch four or five hil-
liard balls upon the end of his m: gic wand.
To all appearances, the device consists oi a
nickel-tipped black stick 14”7 long and 142”
in diameter. The mechanism consists of a
metal tube which may be pushed back and
forth in the wand by the thumb. The bil-
liard ball at the end is a round red balloon
affixed to the tube at the opposite end there
is a rubber bulb. DBy pressing the bulb and
pushing the tube outwardly. the ball is made
to appear at the end. A palined solid hall is
then apparently removed from the end of the
wand under cover of which movement the
tube is slid backward and the air released
from the red rubber ball.

RED ROUND
BALLOON

METAL )
TUBE —% )

/)"":
i
/@‘souo PALMED.
f

:J/ a«BU
FLEXIBLE

RUBBER TUBE

RUBBER
BuL —7

A wand fitted with a rubber bulb at one end

and an inflatable ball at the other end is the

mechanical requisite for the ball catching
wand effect.

ORIGINAL SLIPS:
PALMED

He then passes en-

—uynmann americanradiohicstary com

DUPLIC‘ATE://k
SLIPS

A DEMON HOULETTE

CARDS

PREPARED |||
DECK U

| @
il { STRING |
H g OFFWSTAGE
il v
W~ ~& '.‘:‘J.-__ff
A prepared deck and a special houlette assist

in the production of this mysterious card
rising cffect.

N unprepared deck of cards is shuftled

and three or four freely chosen. The
balance of the pack is placed into an orna-
mental houlette after the spectators signed
their names across the chosen cards to iden-
tify them and rcturned them to the deck.
Slowly and mysteriously the cards rise from
the deck at one time and are then identified
as originals by the signatures. The cards
are freely choscn from an unprepared deck,
but as they are being marked, the magician
exchanges the balance of the deck for a deck
especially prepared with a slot as indicated
in the drawing. A perfect card rests on
top of the deck to hide the cut. The piston
of the houlette naturally pushes the good
cards up out of the prepared deck. The
piston-like arrangement is operated by an
assistant off stage and as the drawings indi-
cate, the arrangemeut is sumple. The same
effect using the little finger can be dupli-
cated for hand manipulations.

)
OPENS SLIPS
IN SECRET

velopes among the audience, requesting that groups of slips be placed
into each of them and that they be retained by the writers.
himself on the stage with slate and pencil, he calls names, etc.
cover of passing the envelope down the aisles, for the slips, the magi-
cian secretly palms some of the slips, permitting the rest and blank
duplicates to remain in the envelope.

Seating
Under

The contents of palmed slips
are subsequently read.
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DO YOU KNOW—

the starting motor is made more powerful by
burnishing the commutator with sandpaper.
Projecting ridges of mica should also be
removed. One cleaning should last all
winter.

NON-SKID GUARDS IN GARAGE PROTECT
CAR AND BUILDING

Entrance to the garage or exit, when the
ground is covered with sleet or snow, can
hardly be accomplished with any degrec of
certamty, The car will side slip, or over-
run, and the door frames, front end of the
garage, hub caps, fenders and running boards
of the car are damaged. .

A set of pipe guards, as installed by one
automobile owner, can be duplicated advan-
tageously by any owner, to safeguard against
the dangers from ice, snow or a night when
the darkness makes it difficult to drive
straight.

These guards are shown in the attached
sketch, consisting of a forward guard, made
of one inch pipe and flanges, secured to the
forward part of the floor. The door guards
are made up of one-half inch pipe and
flanges, secured on the vertical scctions of
the door frame.

Conducted by GEORGE A. LUERS

unyicldy and stiff, the discomfort will be
noticeahle throughout the entire tour.

To place the specedometer in condition, it
is advisable to first tighten down the bracket
for the driving pinion and place heavy grease
on the gears. Graphite grease is preferable.
The coupling at the rear of the speedometer

®
T
ﬁ

1
(ORI (@

N\

N
DISCONNECT SPEEDOMETER
CABLE AND SQUIRT
HEAVIEST ENGINE OIL

IN CASING —a INSERT BAR

UNDER SPRING
HANGERS AND
RAISE CAR!TO
OPEN SPRING LEAVE®

é‘“mcn GUARD IS MADE OF
BENT PIRE WITH END

FLANGES . e ®

Non-skid guards placed in the garage as
shown will protect the car and building. Each
guard is made of bent pipe with end flanges.

The forward guard, serves to stop the
car and avoid striking the garage with the
bumper, fenders or headlights. The door
guards keep the hubs, fenders or running
boards out of contact with the doors or
frame. .

Now is the opportune time to install these
guards, before winter ice and snows begin.

DEPENDABLE SPEEDOMETER AND
LUBRICATED SPRINGS ADD JOY
TO TOURING

Fall touring, can either be an endless joy
or a repetition of difficulties, depending upon
the condition of the equipment of the car.

A good dependable specedometer, register-
ing distances and speeds, is most essential to
pathfinding and keeping within the regula-
tions which prevail on the highways.

The next detail of prime interest is the
condition of the car springs. If these are

The above illustration shows the various

methods used in lubricating springs and

speedometer cable. This cable should be re-

moved and heavy engine oil squirted in the

casings. A bar inserted under the spring

hangers will open the spring leaves when the
car is raised.

case should be unscrewed, and heavy mator
oil should be squirted down inside the casing.

To condition springs, tighten down the
spring fasteners, at the axle connections.
Then place a wooden bar under the frame
of the car, use a good jack, to lift the car
body off the springs. Use a wire brush to
scrape the rust from the edges of the leaves

J‘;_ﬂi
NAILED

BRACKETS TO
HOLD ROLL OF

ROUND WOODEN BAR
PAPER UNDER
REAR EDGE

T
OF BENCH

If a roll of paper is installed on the work
bench as shown, a clean working surface can
always be assured.

wwwn, americanradinhistary com

SPARK PLUGS

and squirt engine oil with some flake graphite
mixed in it along the open edges. The sur-
plus oil along the sides should he wiped off.

It requires only a few minutes work to
complete these tasks, however much satisfac-
tion accompanies the work.

PAPER INSURES CLEAN BENCH FOR
OVERHAULING ACCESSORIES

After overhauling a carburetor, vacuum
tank, generator, distributor or delicate part
of the car, especially the electrical details,
it is frequently found these fail to function
due to grit or small particles of dirt in-
cluded with the assembly.

A piece of heavy brown wrapping paper
over the bench top, serves to make a clean
assembly and is resultful in speedy work
and accuracy.

A desirable means for handling a small
roll of paper is to place two wooden brackets
under the hench, as indicated in the sketch.
A tool handle for a roller completes the in-
stallation. The front edge of the paper is
held readily by two or more thumb tacks.
The car owner can then have a clean bench
surface for a long period of repair work,

RULES OF ECONOMY FOR OCTOBER
TOURS

HE driver contemplating a long va-
cation tour, will find it advantagcous
to put into practice the nine rules out-

lined hclow, for reason of economy
and satisfaction that results from following

SPARK LEVER

e ﬁ‘fﬁvzsnfus "AND

TIRES |

BEARINGS AND BRAKESl

j BRIVING SPEED <

COMPRESSION AND VALVES

= (]

The various points on the car which should
be attended to before a tour are shown in the
above illustration.

good proven practice. The saving in gaso-
line, tires and oil will prove gratifving and
leave spending money in the driver's purse.
These are the rules, just try them out for
the Fall tour.

1. Drain flush and refill the crankcase
with the best grade of oil recommended by
the manufacturer. Carry along one gallon
of this same oil. as a reserve.

2. Adjust the carburetor to the leanest
possible point and be certain the hot air
connection to the carburetor is on. The cool
days of Fall allow for use of the hot air
connection.

3. Spark plugs should be cleaned, the
points set to gauge, the distributor points in
the ignition should be filed and adjusted.

(Continued on page 656)
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HOME MECHANICS

How to Make a Sewing “Carry-All”—

By H. L. WEATHERBY

SEWING CARRY-ALL
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The constructional details of the sewing ‘‘carry-all’” are given in the
All material, except as noted, is 34 inch plywood.

illustration above.

HE Sewing Basket illustrated is aptly

I named “Carry-all” for it is really that.
With it, mother, wife, or sister can
carry all of her mending, sewing, or fancy
work from one room to another, or to the
neighbors for an afternoon. It is surpris-
ingly light to carry and convenient. Its con-
struction is extremely simple, and as a gift
it will be prized very highly. It can be
painted with one of the bright colored lac-

considerable labor, but ordinary wood will
answer quite as well if carefully selected,
hand planed and sanded. One thinks of
plywood as being more expensive, but the
cheaper grades, listed as drawer bottom ma-
terial, if sanded two sides will paint up or
lacquer quite as well as more expensive
panels.

The material as given in the material list
may be purchased cut to size at the mill, or

A sewing basket of this nature is easy to construct, can be made with
little or no difficulty, and will be welcomed by the mother, wife or sister.

work over with at the beginning let us start
with the handle, which, of course, is not
plywood material. Select a piece of good
straight-grained wood, preferably poplar,
and square to 1”x314”x17”. Lay out the
design for the curves on a piece of card-
hoard and transfer it to the wood. Con-
struct carefully the joints in the ends before
cutting the curves. Now cut just outside
the lines of the curves in the handle with

The handle of the
shown above.

“carry-all” is

quers and will add a touch of color to sew-
ing or bed-room.

We must get our material before starting
actual construction. Plywood is recom-
mended since it is not likely to warp and
comes dressed and sanded, thereby saving

The completed sewing basket is

L e T R —— e

shown here. the interior.

a sufficiently large piece to make the num-
ber and the size required may be had and
cut by hand. A fine saw should be used in
cutting plywood since it splinters rather
easily in working.

To get the most difficult feature of the

uanny ameoevricanradiahictarn, cam

A view of the “carry-all’” showing

The sewing ‘*‘carry-all’” is shown

here in use.

bandsaw, if available, or hand turning saw,
and smooth with spokeshave, file and sand-
paper. This wood may be cut away. also,
with hand saw and chisel if care is taken.
Shape to size next, and construct the
(Continued on page 655)
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Tarnish and Rust Prevention

RON is a metal which causes the most

trouble through rusting and this process

is one that need not be permitted to
take place when proper precautions are tak-
en. In order to more fully understand the
factors under which iron will be immune to
rust, the conditions inducing rust must first
be understood. It is invariably produced
through either of two causes. The first
agency is purely chemical in nature, the
other is a result of a physical-chemical ac-
tivity, The former is by far the more im-

1

i

Preparing a celluloid varnish or base for

powdered metals such as aluminum and various

bronze powders; this application dries very

rapidly.

portant as well as a more general producer
of rust and it consists in the action of oxy-
gen and carbonic acid on the iron i the
presence of moisture. The first products
that are formed are iron hydroxide and
basic iron carbonate. On further action iron
oxide is produced and this is rust. The
process of rusting is accelerated when sul-
phurous acid or hydrogen sulphide is present
in the air in larger quantities and also when
much salt is present in the water to which
the iron may be exposed. The other process
in the destruction of the iron although not
quite so well known, is just as important
and is the result of local electrical currents,
the rust formation being due to clectrolytical

Benzol, kerosene and parafine wax, the latter
dissolving in the hydrocarbons gives a splunon
designed to prevent rust and oxidation of
metallic surfaces.
destruction. The rapidity of rust formation
in the latter case is sometimes astonishing
and is caused hy the presence of impurities
in the iron itself.
There is very little that can be done to
prevent the formation of rust in the latter

By DR. ERNEST BADE

case but quite a large number of ways are
at our disposal to prevent its ravages un-
der its former conditions. Tools and in-
struments are some of the common and
cvery day objects which are affected quite
casily by atmospheric moisture and many
experiments are constantly being carried out
for the better understanding of the influ-
ences governing the corrosion of all our
metals.  Steel' instruments, especially, are
very susceptible to atmospheric moisture and
they rust easily if not in constant use.

Smaller rusted tools and instruments may
be cleaned and freed from rust provided the
rust is not too deep nor too old, hy placing
them in a strong water solution of stannous
chloride for about ten hours or until the
rust has been sufficiently softened so that
it may be readily scraped away. In this
saturated solution of stannous chloride a proc-
ess of reduction takes place which removes
the rust. Then the instrument or tool is re-
moved from this bath, washed in water to
remove the salt and dirt which may be still
present and then it is placed into hot soapy
water to which a little sodium carbonate
has heen added. Wash it thoroughly in this
solution and then dry. To remove the last
trace of moisture the object is dipped and
kept for a few minutes in a vessel contain-
ing denatured alcohol.

The prevention of rust, depends, primarily
on the care that is given the object in
question. The most simple way of prevent-
ing rust is to paint the iron with red lead
mixed with linseed oil. But such a process
is not feasible with tools. Here rusting is
prevented by thoroughly oiling the instru-
ment, which of course, must be free from
rust, so that the air will not be ahle to come
in contact with the metal, the film or oil,
which does not evaporate, effectually seal-
ing the metal from the air.

There is another way of doing the same
thing. The metal is placed in a bath of
benzol to which a little kerosene and a
small piece of paraffin has been added.
When this mixture, which may also be
brushed, has thoroughly entered all crevices,
the object is placed to one side and the
benzol is permitted to cvaporate. Keep all
flames away from the benzol as it is highly
inflammable. A hardly noticeable film will
be left over the entire metal which will
shield it from the moist atmosphere.

Iron piping and steam heaters, boilers and
similar objects must not only be prevented
from rusting but they must also be given
a pleasing appearance. Here lead oxide
salts play a large role hut for radiators and
piping running through the homes such a
paint is not beautifying enough. Here a
celluloid base is used by means of which
finely powdered metals and metal alloys
cover the offending eyesore. Such powders
are known as bronze and aluminum paints
and come in almost all colors. These are
mixed, just before use, with banana oil.
This so-called oil, consists of acetone, amyl
acetate—which gives it its peculiar odor—
and benzol mixed in equal quantities. To
give body to this liquid mixture which is
entirely volatile, a few chips of transparent
celluloid are dissolved in the amyl acetate
before it is mixed with the other liquids. un-
til it forms a very thick and viscose solu-

wnnny amaricanradinhictans caom

tion.  Then it is mixed with the other sol-
vents.  These powdered metal paints are
very durable for indoor work.

Such metals as gold, silver and platinum
are but slightly influenced by the atmos-
phere while the baser metals such as cop-
per, lead and zinc or a combination of
these soon show signs of change by their
appearance.  They tarnish which means
oxidation takes place and the oxides of the
metals are formed just as is the case with
iron which oxidizes to iron oxide. Now

Painting with banana oil (amyl acetate) to
prevent rust. This is not exactly a varnish
yet it is quite effectual for brass.

the difference between tarnish and corrosion
depends upon the depth of the oxidation.
When it is slight, it is called tarnish, when
the oxidation has been carried on for a long
time and the deposit is thick, it is known
as corrosion. There is little indeed that
can be done under the latter condition but
tarnish may be removed quite readily. It
may be removed with an abrasive and el-
bow grease or by a chemical action. TFor
brass, water, which contains acetic acid
and a little salt, is used for its removal.
For copper the same chemicals may be
used and a very bright polish is provided
at the same time. Oxalic acid in water
cleans copper more rapidly but it does not
impart such a bright finish.

Tarnish_can be removed from copper by rub-
bing with a piece of cloth, moistened with

oxalic acid dissolved in water. This is an old

and very efficacious method. Do not forget

however, that oxalic acid is a deadly poison;
wash hands after using.

When the metal has once been cleaned it
may bhe kept in its high lustre for quite a
while when it is painted with banana oil
which should be prepared as mentioned
above. Here the oil itself is used. No metal
powders are to be added when used for such
a purpose.
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A Magnetic Balance Ammeter

By WM. CAPUNE
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N instrument capable of registering
A very small currents and at the same

time not likely to be damaged by ac-
cidental heavy currents is a hard combina-
tion to find, but the ammeter here described
will be found to fill the bill very well. It is
based on the principle of a magnetic balance
being disturbed by induction from an ex-
ternal current.

The four balanced coils are made first
and, since they must be exactly equal in their
attractive power, the best way to make them
is to measure out four equal lengths of wire
tightly stretched between two nails. Each
of these lengths is to compose one coil.
Practically any size wire from number
twenty to number thirty may be used, the
lengths being cut long enough to form ten
or fifteen turns in a coil of 115” diameter.
These coils should be made without any
permanent internal support; a good way
of holding them in shape is to bind them
with silk thread or insulating tape.

With care these coils can be made very
nearly alike. Then, in the actual assembling
of the instrument they can be balanced
exactly by interposing short lengths of
resistance wire in series in the circuits of
the stronger coils. The direction of wind-
ing and the connection of these coils is
shown in the circuit diagram, Figure 1.
The mounting is a wooden strip protruding
from the end of the closed box containing
the working parts of the instrument, as
shown with open end as, Figure 2.

The moving coils must also be exactly

the electrician will often have to cross

several wires. The wires can usually
be separated by a half foot or more; but if
they are hanging from supports that are
somewhat far apart, the upper wire is liable
to sag, either from the weight of ice in
winter or from the heat in summer, and to
come in contact with the lower wire
Since the wire used in outside installations
is usually quite heavily insulated, no harm
will be done if the wires are not allowed to
remain in contact. However, if they are
left touching for any length of time, the
action of the wind will cause them to rub
together, which will eventually wear through
the insulations on the wires and *cause a

WHEN outside wiring is being put up,

Fig. 1 shows the wiring
of this very sensitive
ammeter. It indicates
how the coils are to be

SCALE  —
~
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- NEEDLE

—F

wO00D
STRIP

wound so as not to

counteract each other’s
action,

Fig. 2 gives diagrams of

the general construction

of the coil, and it will

be seen how very delicate

GLASS
] BEAD
T{BEARING

this operation will be be-
cause of the magnifying
device including the long
index needlee A com-
mon glass bead is used

at each end of the shaft

S i

for the bearings thereof.

e, onlle sl e ale  sis ale

TAPE. BINDINGS#

s
WOODEN BOX
FIG 2

equal, both as to magnetic power, and
actual weight. They are made of about
ten turns of the same size wire as the bal-
anced coils, though the smaller sizes should
be avoided unless the instrument is to be
for the measurement of small currents only.
These coils are made a trifle smaller in
diameter than the first coils and mounted on
a thin strip of wood, rather than metal,
as the latter is more likely to affect the
magnetic field.

Through this strip needles are forced and
the whole pivoted in glass beads sunk in
the wood sides of the closed box. If a
small drop of oil is placed in these bearings
a nearly frictionless balance will be the
result. The movable coils are made to bal-
ance and are connected in series as in Fig-

Protecting Cross Wiring

By CHARLES F. FELSTEAD

CROSS SECTION
OF UPPER
/WIRE

WIRE T0 PREVENT
UPPER WIRE FROM
SLIDING OFF TUBE

PORCELAIN TUBE

A porcelain insulating tube is thrust over a
wire crossed by another directly over it. This
prevents wearing of metal or of insulation.
An insulated retaining wire may be put on.

g americanradiohistary com

ure 1. Figure 2 shows the method of mount-
ing the whole instrument and 'the magnify-
ing system for the scale reading. The
balanced coils are excited by some uniform
external direct current, of moderate strength,
say a dry battery.

It must be borne in mind if the instrument
was calibrated with a certain strength of
current in its balanced coils that for ac-
curate readings the current must always
be the same. If a very small current is to
be measured, not in amperes but merely
as to relative strength, better results will be
secured by increasing the strength of the
current in the balanced coils. The purpose
of the four balanced coils is based on the
fact that by this arrangement the magnetic
force tending to rotate the needle is doubled.

short-circuit. The wires may be protected
from such an occurrence by slipping an in-
sulating tube on the lower wire when it is
put up. A simple and comparatively inex-
pensive insulating tube for the wire can
be made from a six-inch long porcelain tube
of the kind that is used for running wires
through walls. The thick rim on one end
of the tube can be easily broken away with
a hammer. Then the porcelain tube can be
slipped over the wire and fastened in the
proper position by taping the ends of the
tube to the wire, as shown in the illustra-
tion. A short piece of heavy insulated wire
may be used to prevent the crossing wire
from leaving the protecting tube.—Charles
IWing.
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THE CONSTRUCTOR

Articles of Interest to the Home Mechanic
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Efficient Searchlight for $3.00

Searchlight Made from Old Acetylene Automobile Headlight Projects 114 Mile Beam

N efficient yet inexpensive searchlight
may be made by the average experi-
menter.  This searchlight in recent
tests has thrown a beam over a mile and
a half long. The beam can be scen a good

CARBON HOLDER

By CHARLES A. HALL

possible to obtain.
has a 6" reflector.

The light here described
Take the holder off the

body of the lamp by unscrewing the set
screw and sliding the lamp off the forked
holder.

Take out the glass that is in the

UP-RIGHT - o1

bottom of the lamp as in the drawing. This
is to take the carbon holder and is used for
focusing.

We now have to make the carbon holder
and means for adjustment. Cut two pieces

CARBONHOLDER

Wy7H CHRBONS
< INPLACE

o PIECE OF T ‘ g
o B 4 A
2 LPIECES BOLT BOLT
CARBON BOLT
6as”
-
¢ wor BURNER
CHRBON HOLDER CUTSLOT IN
WITH CARBONS IN PLACE cor gn
CARBON HOLDER
- ™ 70 SLIDE IN
Hore . WVARC 1 omp BEFORE Mg LAWP, /4%?5//4%/@
==y =
WIRING IMPEDANCE SERRCHLIGHT

The above diagram illustrates the various stages in the construction of
this searchlight which operates on alternating current.
see a view of the carbon holder further exemplified in the next illus-
tration at the right which indicates the carbons in place.

deal {farther than that distance. The total
cost of construction for the whole apparatus
does not exceed $3.00.

The first thing to do is to obtain an old
acetylene head light sometimes found on
trucks, as it is the glass reflector that we
want. The writer paid 50 cents at the auto-
wrecker’s for his. Get as large a one as is

Above:

View of searchlight and
impedance,

Another view of the completed light.

At the left we

The third

front (as this will cloud up with smoke
when the arc is burring) and the gas burner
that sticks up from the bottom. Heat the
forked holder and bend it apart enough so
that when holes are drilled through the two
ends and the sides of the lamp bolts can be
put through and the lamp hinged. Next cut
a slot three inches long by 3/16 wide in the

wiann americanradinhictans cam

The impedance coil employed here.

illustration shows the lamp before making the searchlight and the last
illustration shows a completed searchlight mounted so that it can be
pivoted and rocked up and

simple lamp—go to the automobile wrecker for supplies.

down. One thing is suggested by this

of 3/16” brass strip 214 inches long and put
them together to form a “T,” fastening them
with two 8-32 bolts. Next cut two pieces
of brass or copper stripping (1/32” to 1/16”
thick) each 434 inches long and bend them
so that they form a loop ¥4 inch across.
These loops hold the carbons and should

(Continued on page 652)

The carbon holder,
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Microscopical Instruments from Toy
Constructor Parts

I one of the stronger toy con-
struction sets is available, made
from steel strips and brass gears
which are cut and not stamped,
such as are found in a meccano set,
then rugged and strong precision in-
struments can easily be made. All
parts made for such a set are inter-
changeable and can be used to good

The electrocuting device for
tiny aquatic animals is
shown below.

By DR. ERNEST BADE

after the spark distance has heen ad-
justed on the slide.

A real precision instrument is the
microtome, a device for slicing off
thin sections of plants and animal
tissucs.  The tissues are imbedded in a
paraffin mixture. A rod, running the
length of the machine is slowly raised
by means of a worm drive, a ratchet

Another view of the slicing machine shovs-
ing the ratchet and blade appears below.

The slicing machine, which
is used to cut very thin sec-
tions of tissues, is shown
a.bovs, The animal or plant
tissu=s to be cut are imbedded
in g parafin mixture and
the razor blade is slowly
moved forward with a side-
ways motion. This side mo-
tion :cuts the object perfectly.

advantage. The gears arc good and strong
and mesh accurately, which is a prime con-
sideration in the devices to be described.
Such instruments, when bought in the open
market are very expensive but when built at
home with such a set no great outlay is re-
quired, for the parts may be taken apart
when there is no use for them any longer
and they may be quickly reassembled at any
time.

One of the simplest devices and one that
can be built from almost any material is
the clectrocuting device for tiny aquatic
animals.

This consists of two standards

Hints for the Mechanic

BOILER PIPE CONNECTIONS
]. PIPE LOCK NUTS

HEATING A DIE PLUG
FIRST PRIZE $10.00

SEALING RING

DIE PLUG HEATING DEVICE

The above illustration shows clearly the
method of heating a die plug.

In order to heat a die plug, the plug must
be cut on a taper and an insert plug then
matched to fit this tapered bore. On the
insert plug a double spiral grove is cut.
The two plugs are then fastened together and
sealed as shown. An inlet connection is made
at A and an outlet pipe connection at B.

fixed to a hase board of non-conducting
material such as wood. Across the top, a
class plate is fixed by means of two holes
found at cach end through which bolts are
passed fixing it to the uprights. Through
the center of this glass plate a larger hole
is bored. (For glass boring machine see
SciencE AND INVENTION for June 1925, page
162). Two wires from the spark coil con-
nect with the standard and two wires from
the standard go to the center of the glass.
The object is placed on a slide, the micro-
scope is adjusted and the key pressed when
the animal 1s seen under the microscope

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
each month for the best Wrinkle
or Hint sent in; others published will
be paid for at space rates. Address
all letters to Editor, Hints For the
Mechanic Dept., in care of this mag-
azine.

The plug can he cooled by allowing cold
water to flow through the grooves in place
of steam. The taper surfaces should fit
snugly.—Johu Wynd.

waanar amaoricanradichictornz caom

holding the worm in position. The other
end of the rod holds a plunger which is
slowly raised by means of the ratchet. The
razor blade is fastened to the slide, and as
it slides forward, a sideways motion is im-
parted to the Dblade by mcans of pinions ‘
and rack strips, two of which are used to
hold the bhlade, and one at right angles to
it to impart side motion. This side motion
cuts the object with a perfect sliding motion
permitting the cutting of exceptionally thin
sections.
(To be continued in the next issue)

WALL OF
CYLINDRICAL
TANK

& WASHERS

£

FACES OF
WASHERS GROUND

CANVAS AND TO CURVATURE OF TANK

RED LEAD

Lock nuTs Zenp oF pipe

THREADED

Joining pipe to a thin cylindrical tank.

Providing a pipe connection in a tank
which is too thin to tap, may be accomplished
by two washers, ground, curved on one face
of each—G. 4. Luers.

(Continned on page 674)
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HOW TOMAKE I

BARBED WIRE FENCE HINT

| P When it becomes necessary to nego-
e .‘«er-M-*"““""*”"“““ < “*°  tiate a barbed wire fence, and fom:
] — ~eiopulsa. desires to avoid the expense of a
e ﬂyL gate, it is a good_ plan to adopt this
PSS WO s —-—;n—*‘»E&j Anim hint,
e b DIVIDER HERMAPHRODITES
P PR

TS

%Two of the center wires are detached and Over
these are slipped short lengths of ordinary rubber
garden hose. One now finds that it is a simple
matter to pass quite safely through_the fence with-
out risking danger to clothes.—S. Leonard Bastin,

STANDARD POINT REVISED POINT

Screw drivers with tapered points frequently slip
out of screws and tear away the slot. If the
screw driver is ground with the flat surfaces par-
allel for about a quarter of an inch, many of the
dangers will be eliminated.—Peter Hagen.

SHEARS FOR LEATHER

A_ pair of shears for cutting raw
hide, leather, wire reinforced
rubber or plain rubber sheeting
are easily made from a straight-
faced shears by grinding one
blade with serrations as shown
at the left. In order to do this,
detach the blades at the pivot
and grind on a small wheel
Other blade is not changed,—
G. A, Luers.

The accompanying illustration shows a
simple universal joint that can be very
;asily and quickly constructed.
is shown joining two 34 inch diameter

brass rods.

A SIMPLE UNIVERSAL JOINT

RASS RODS
/I_;:ACH\NE SCRE\VE\\‘
ot
R B DR

CONNECTING

Here 1t

STRIP

The connecting strip is a piece of 3/8th inch brass,

1 inch long and 1/8th inch thick, twisted as

shown, and held in place with round head ma-

chine bolts. Burr the screws so the nuts won't
come off.—Charles F. Felstead.

NAIL g :
PULLING %
AID

Ecand

——

Y=

= T e |
[ z/(—« ~7
S0 CECCES

C ¢ G
It frequently happens that when a man has to
pull nails four inches or longer, the job is very
dificult and many a hammer handle is broken.

With the aid of a piece of pipe, fitted over the
hammer as shown, one need not bet the price of

Yarge dividers can be made
hermaphrodites as shown in the above
photo. The end of an ordinary clothespin
is stuck on one point and it gives the free
point a better chance of hitting the same
arc each time it is located at a different
point for scribing.—Frank W. Bentley, Jr.

BEAD PLANE P

A make-shift bead plane can be produced

from a block of wood into which a large

flat-headed screw is driven. The distance

regulates the size of the beading. When

sandpapered, it will pass muster on almost
all jobs.—Harry Schmidt.

A REAL HOOK

into good ;

the hammer handle against the nail—William
Wright,
MATCH
HOLDER

A candle-stick and a ">
cover made from an
old light bulb produce
an artistic match holder
for the living room.—

Warner Burton,

HAMMER
IMPROVEMENT

TO CUT SLOTS

HACK SAw

A very practical improvement to a
hammer is a small claw filed in one
of the two sides of the nail claw as
shown above. With this it is pos-
sible to start nails which have been
driven close.—F. B. Lindsay.

A very handy tool is produced from an old tractor valve in the
manner indicated in the above photograph.
is cut off at the cotter pin hole and drawn out.
gripped between the fingers better than a loop or eye handle and
can even be picked up with gloves or mittens on.—F-an!: Bentley.

wwWwW. americanradiohistorv.com

The stemn of the valve job. [ |
The article can be indicated, then clamped in the jaws

Usually the cutting of a slot in a%
rod or a tube is quite a difficult
If the rod is bent on itself as

of a vise, a hacksaw can be used
for cutting the slot.—H. Felder.
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ASTROLOGY VIA PALM

Lditor, SCIENCE AND INVENTION:

I have been a very interested reader
of your fine magazine for over five years
rund have paid particular attention to
the Readers Forum Department, and
have at last occasion to ask a (uestion
through this department.

1 have followed very closely your ar-
ticles on Astrology, and have been con-
vinced by them that Astrology has no

Tecientific fundamentals and  therefore
cannot be classed as a science.

But, the other day I had occasion to
be in the presence of a practicing astrol-

619

MISSISSIPPI FLOOD
PREVENTION
Editor, SCIENCE AND INVENTION:

Allow me to submit my idea to con-
quer the Mississippi River.

Say we build a flood gate, a certain
distance inland from the mouth of each
river that flows into the Mississippi.
These gates would be open at all times,
and in case of a threatened flood, these
rivers could flow until they swell the
Mississippi to a danger level. Then
close the gates, giving the Mississippi
a chance to run to a lower level. Now,
as the backwater of these rivers swelled
to a danger level, the Mississippi should

oger, by whom I was requested to give
my birth date and also ask a question
regarding myself. The question which
1 asked was: Would I he successful in
ghe?line of work for which 1 was study-
ing?

Now, mind you, this astrologer had
never seen me before in her life, yet
from a look at my hand she infermed
me that 1 would Dbe successful in my
line, and also that I was studying to
be an architect.

Now, as a matter of fact, I am study-
ing Mechanical Drafting, which cer- .
tainly has a close relationship to an architect.
This struck me that she had made an uncanny
accurate guess, yct your magazine convinces e
that Palmistry and Astrology are all hokum. Then,
1 wish you would tell me how_ this woman was
able to inform me so accurately what my pro-
fession was going to he. i . )

Just a word for your fine magazine, I think it
is one of the best scientific papers published and
throughout the five years that I have known 1it,
1 have enjoyed it immensely.
Frank_ Ruopgs,

Sherbrooke, Que., Canada.

(You point out several peculiarities in your
communication. In the first place, it is not cus-
tomary for an astrologer to look at a persons
palm in order to tell him what his future business
will be. It is for the palmist to do this. In_the
second place, palmists do not tie up astrology
with their method of operation. The party you
visited was evidently making use of both systems
in trying to predict your future.

Now, as to why the astrologer was able to so
correctly guess your forthcoming vocation. This
is a question difficult to answer. It may have
been one of a dozen guesses which this astrologer
made and at which the correct solution was de-
rived. Just for example, suppose all of the readers
take out their pen or pencil now before proceeding
further with this answer. On a slip of paper write
down the name of a color. Then immediatly
under it, the name of a flower and then following
that, any number between 1 and 10. Do not read
any further for the moment, but complete this
test; then turn over the paper. Be fair with your-
self because the editor is miles away from you and
he cannot see what you have written. Now here
is our answer. The flower is rose, the color red,
and the numeral 7. Just check this with the
figures you have placed on a sheet of paper and
see how nearly correct we have been. Yet we
have used no astrology, we have used no clairvoy-
ance, we have employed no tricks of palmistry or
magic. We have simply based our answer on the
law of averages and unless you deliberately tried
to fool us, the chances are that we have been
66 2/3% correct. The palmist may have had some-
thing to guide her when she hazarded the guess.
Perhaps a little hardening on the tips of your
fingers or the presence of India ink meant some-
thing to her. Perhaps this was merely one guess
out of a dozen. The fact that she did not strike
the nail on the head and give the correct answer
proves that it was a guess. It is just as bad to
imiss a target by an inch as it is to miss it by a
oot,

Thank you very much for your kind compli-
ments.—EDITOR.)

. A BOUQUET WITH A STING
Editor, SCIENCE AND INVENTION:

1 am a new reader of SCIENCE AND INVENTION
Magazine and buy it for this reason: When I
first bought a copy I was glad to see that it was
filled with long interesting articles, instead of
short articles on new inventions, which seem to
me to be the substance of muost American maga-
zines, I find the Experimental Chemistry pages
interesting and may I suggest that Sulphuretted
Hydrogen apparatus (described on page 239 of the
Juéy number) may also he used for generating
hydrogen by placing zinc in the flask instead of
iron sulphide. It is an advantage that SciexcEe
AND INVENTION is mow on sale over here as, to
the best of my knowledge, no cheap magazine like
it is published at home. Now, I have one serious
criticism to make. Why is it that advertisements
and reading matter are mixed up?

On opening the July number I began to read
“Tales IFrom The Scientific Club” and found that
it took up six columins amongst the avertisements.,
Simiilarly with “What Is Matter?” The illustra-
tions were on one page and the explanations on
anothzr. Can’t you remedy this? Perhaps some
people bind their copies, bhut they do not want to
bind in advertisements.

I am glad to see, however, that this does not
happen in “Awmazing Stories” and they can be
bound if required.

Marcorm E. HuMPHERY,
Perthshire, Scotland.

solicits comments of general
opinions on science subjects.
on this page.

SCIENCE AND INVENTION desires to hear from its readers. It

scientific interest,

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 a

TREASURES OF TAN-
TALUS (Conclusion), by
Garret Smith. Though Pro-
fessor Fleckner’s telephono-
scope bids fair to act for the public good,
because of its ability to penetrate the
thickest walls and look into the most sub-
merged hiding places and so unearth_a
gigantic criminal trust, avariciousness, with
the help of newer and cunning devices,
throws the world into panic and a veritable
reign of terror. This well-known author
makes the most out of the various develop-
ments of the plot and intricacies and gives
us a tremendously interesting conclusion to
an unusually good scientifiction story.

THE ASTOUNDING DISCOVERIES
OF DOCTOR MENTIROSO, by A. Hyatt
Verill. This, no doubt, is the story of the
year. Our wellknown author is delving
into the realm of time in this most absorb-
ing story, and before you get through read-
ing it your head will be in a whirl. What
is the past? What is the present? Can we
step into the future? Can you witness
something now that happened yesterday,
and can you actually see something that
is going to take place tomorrow? Dr. Men-
tiroso shows you how it is done, backing
it up by the best of reasons and scientific
facts that you will not be able to refute.
Don’t fail to read this story.

A STORY OF THE STONE AGE, by
H. G. Wells, Our famous author has gone
back to the stone age and develops a pic-
ture before yaur eyes that is most astound-
ing to our present-day experience. Yet
there is no question that the things that
Mr. Wells speaks of must have existed in
the far gone age when man was still young
and not much more than an animal. If
you ever wanted to know what your great-
great ancestors were doing in their day
you positively must read this story.

THE MACHINEMAN OF ARDATHIA,
by Francis Flagg. If the human being con-
tinues to progress, mechanically, at the rate
of speed at which we are progressing now
there is no reason to believe that we might
not eventually evolve into veritable “ma-
chine men.” What such an existence might
be like, is graphically told in this story.
Whether such a lite would please you, is
another question.

(SCIENCE AND INVENTION Magazine car-
ries advertisements in conjunction with text be-
cause the advertising columns are worth more to
the advertiser that way than if they are remotely
separated from the text. Each issue of SCIENCE
AND INVENTION costs more to print than it
iz sold for, and it therefore is necessary that the
additional revenue be made up in some way, which
is generally derived from the advertising income.
Therefore, we rezlly must be excused for slightly
inconveniencing some of our readers.

On the other kand, we have found that a great
many readers read the advertisements with keen
interest. Advertisements are a source of informa-
tion which is frequently lacking from editorial
material. We know many readers who read the
advertising columns of this publication first, even
before they examine the editorial content. We
thank you very much for your suggestion to em-
ploy zinc and ar acid in the gas generator. We
are glad to pass the information along.—EDI-
TOR.)
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e in a condition to receive more water.
Then these gates could be opened at

intervals, only when that particular
river rises to a danger point, due to
backwater. Now, in case the Mississippi

could not take care of this water by
this time the only sensible thing to do
in this emergency would be this: Let
certain amount of water overtlow
along these rivers which would spread
over such a vast area of land that the
loss to property would be little or none
to speak of. This idea would not only
save the Mississippi; it would save hav-
ing to flood one community with untold loss to life

and property.
IHIUGH BOWERS,
Ilouston, Texas.

(The first suggestion which you make to prevent
the overflowing of the Mississippi River is not
very practical, as the number of flood gates neces-
sary would be terrific and the flooding of vast
areas would not be prevented. Not only does the
river swell, but all of its tributaries swell at prac-
tically the same time. Therefore, stopping the
flowing of water from the tributaries of the Mis-
sissippi  River, might relieve to some extent the
danger of a Mississippi flood, but this relief would
be very limited. simile might be likened to
the shutting off of flow from a 2 inch pipe into a
10 foot sewer. Each tributary would resemble the
2 inch pipe and the Mississippi itself would be
similar to the drain 10 feet in diameter. It is quite
obvious that the individual tributaries have but
little effect singly, but if combined would develop
a monstrous force. It is also questionable whether
flooding one area to a considerable depth will re-
sult in greater damage than flooding large areas
to but a few inches. Perhaps more people would
suffer in the latter case than in the former and it
is just as possible that much greater damage to
crops and land would result in the latter case.—
EDITOR.)

PSYCHOLOGY
Iiditor, SCIENCE AND INVENTION:

In the June issue of SCIENCE AND INVENTION
you handle Astrelogy and Spiritualism in no un-
certain terms. Congratulations.

But will you extend your investigations into the
realm of psychology, and will you be as frank to
criticize the thcories now advanced? Will you
give this field your attention in the near future?

Many of us would like to bave conclusive evi-
dence, whether or not the mere animal is capable
of reasoning and could ever become accountable.
Whether the ability to reason depends upon the
size, quality, or structure of the Dbrain. Whether
the brain does the thinking. Whether man differs
from the mere animal in degree only, or whether
he also differs in kind.

Psychology as now taught fails to answer these
points satisfactorily. Spiritualism, astrology, theo-
sophy, and even theology fail utterly.

So now, what have you to offer?
cerity, yours

In all sin-

Dk. J. E. Barter, Puvs,
San IFrancisco, Calif.

(There are of course many differences of opinion
as to whether or not animals are capable of rea-
soning. Most scientists will claim that an animal
acts by instinct, yet we have seen a rabbit trying
to get out of the way of a bird of prey and this
rabbit would dodge back and forth beneath a single
barbed wire or barbed wire fence, knowing full
well that the bird could not get through the wires,
and that while it was on the far side of the wire
the rabbit was fairly well protected.

Is it instinct for those famous theatrical dogs to
actually speak 11 words in German so that their
words are recognizable? Is it instinct for a police
dog to jump into the waters of the bay to save
his drowning master—we wonder. And yet, we
cannot call this reasoning.

Probably the ability to reason depends not on
the size or on the quality of the brain because
both size and quality may be identical in two
individuals, one of whom might be internationally
famous and the other an idiot. The structure?—
perhaps. It might be a preponderance of associa-
tion fibers. It might be an extraordinary develop-
ment of the pyramidal cells or even something
about which we know nothing.

Undoubtedly the brain does the thinking as a
result of various stimuli obtained from other por-
tions of the body because if various parts of the
brain are absent, thinking js considerably dis-
torted. Other parts of the brain are directly asso-
ciated with movements and if these are destroyed,
those movements or those senses are absent.

As to your Jlast question, we ieave that to be
answered in the future by others who will then be
more versed in psychological knowledge than those
of the present generation —EDITOR.)

(Continued on page 670)
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. RECIPES & FORMULAS

PICTURE CUT
ouT WITH
5C1SSORS

FINISHED —»
SILHOUETTE

silhouette
photos may be made as follows:
Cut out the outline of a picture and

Beautiful and artistic

it _on sensitive photographic
paper. Expose this for some time
and then develop and fix in the
usual manner, These silhouette
photos are easy to make and many
attractive combinations can be ob-
tained. Almost any drawing or pic-
ture may thus be produced—M.
Zaretian, Reporter No. 25518.

place

DRAFTSMEN’S AID

T’ SQUARE

PIECES OF/
CELLYULOID

# 30 GAUGE
PASTED ON
“T™ SQUARE

DENTS MADE

IN TRIANGLE

WITH PUNCH
In making pencil drawings on white
paper, difficulty is usually experi-

enced in keeping the paper clean.
If a piece of celluloid is placed on
the triangles and “T’ squares as
shown, this difficulty will be elimi-
nated. Another method is to make
dents with a punch on both sur-
faces of the triangle. This will
keep most of the surface contact
off the paper.—L. B, Sklar.

INVALID TABLE

A 3 i
LEGS SAWED OFF

An old chair, with the legs sawed off as shown,
may be easily pushed under the bed and an in-
A smooth piece
of wood is fastened to the back of the chair.—

valid table made in this manner.

Varnon Miller,

zzzer—— K dited by S. Gernsback

o xf

BAG CLEANER
STAIN ON LEATHER
BA

RAG

DIPPED 1N
SOLUTION OF
SAL-AMMONIAC
AND WATER

A cleaner for leather bags may be made with a
solution of sal-ammoniac and water. Contributor
send name and address.

WOOD STENCILS

ALCOHOL LAMP

__F1G.2 |

WICK .,

=
—— EMPTY
SVASELINE JAR
FIG | ===

An alcohol lamp can be made from
an empty vaseline jar as shown.—
A. Wiederhold.

Stencils_suitable for marking wood
are easily made from a piece of
wire screen.—T. F. Rowe, J.

GLASS INSULATORS

GLASS PUSH PINS WIRE
4

be used as insulators.—

Glass push pins may
—D. Pollack.

GAS LIGHTER
INSULATION

PP

LEAD BURNER

RUBBER HOSE i& IRON ROD

MAGNET COIL _ ; P
{.;ﬁ& Y oas pipe—/  CARBON
RUBBER® COVERED —=— FIG. | e
WIRE. PLUG g "f'-lG
An _electrical gas lighter can be -2

readily made as shown. This is wired
directly to one side of the electric
line and when the point touches a
gas fixture, it grounds, and a spark
is produced.—Leslie Carpenter.

A simple lead burner can be made
from a few parts as shown. Fig 2
shows the method in which the rod
is split in order to admit the carbon.
—G. L. Robins, Reporter No. 24958.

RAZOR BLADE KNIFE

RAZOR BLADE

&

/
SMALL BOLTS

A wooden clothes pin, the prongs of which have

been narrowed down, serves as an excellent handle

for a razor blade. The blade is held in place by

two small bolts. A knife of this sort is very handy

when cutting cloth or paper, and a number of

them can be made at a negligible cost.—D. S.
Jenkins.

waan americanradinhictornvy com

TRICK TOBACCO

SPARKS AND

SALTPETER WATER
AND  TOBACCO — =

" S
Ea Tz

—
SPREAD ON
PLATE TQO DRY

If you know a chronic tobacco-
borrower hand him a tin of this
super-smoking mixture. Soak the
tobacco in a solution of saltpeter,
dry it thoroughly and pack it back
in the tin. There is no danger.
Everything that happens, happens
right in the pipe. The tobacco
should be thoroughly dried before it
is put back into the container.—
J. H, Byers.

ERASER KINK

ROUND, TYPEWRITER ERASIR

A clip of brass riveted to an ordinary
round eraser will prove very useful.
An eraser fixed in this manner can
be clipped onto the frame of the
typewriter and will be found within
reach at all times. It is especially
valuable on portable machines, as it
in no way interferes with the closing
of the typewriter.

OIL CAN EXTENSION

A piece of wire attached to the tip of an oil can
as shown, will enable one to lubricate out of the
way places easily.—R. E. Steck, Rep. No. 27055
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Radio “Hand” Helps Planes to Land

Aviators Enabled to Find Field at All Times

25 i -
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\

R

S
A

\

Radio frequency current has been used many times in directing ships,
but a new use for this radio or high frequency current appears in the
German magazine Die Koralle. The above drawing should help to
make this clear. A cable is placed beneath the ground, around the
borders of the airplane landing field, and a radio frequency current is
then sent through it. During foggy weather or at night, when a
landing cannot be made because the field is obscured, an arrangement
of this nature should prove to be a great help in all airports.

A bank of small lamps are placed on the instrument panel of the
plane. These lamps are actuated by the radio frequency current and
glow in response. If the pilot deviates too far to the left of the cable,
three lamps light on the left hand side of the bank and one on the
right. When the plane is directly above the cable carrying the radio
frequency current, one lamp lights on the left and one the right.
These lights are shown in the above illustration by the small white
circles on either side of the plane. Again radio helps the aviator.

___uyany americanradiohistary com
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Radio “Guard” Watches Water Supply

The switch above con-
trols the transmission
disks and is governed
by a water level float.

HENEVER the city of Akron. Ohio,

takes its Saturday night bath, or

waters its lawns, the fact is broadcast
to the world through an automatic radio sta-
tion. A radio station plays watchman for
the water supply. Every hour it transmits
the water level in the city rescrvoir, so that
the operators in the pumping station, four-
teen miles distant, may know how to regulate
the water flow.

Both the sending and receiving operation
of the radio system are automatic. Master
clocks, set frequently by time signals, oper-
ate the equipment. At about eight minutes
to every hour the receiving set at the pump-
ing station is turned on, a red light inform-
ing the attendants of this fact. The set re-
mains in operation for five minutes. At five
minutes to the hour the sending station auto-
matically goes on the air and broadcasts the

J \

ROTARY
SWITCH

=N

2

STEEL
TAPE

i WEIGHT
\ FIG I \{j Y

The schematic diagram of the movable steel

tape system is shown above. The rotary

switching device may be seen in detail in

Fig. 2. Note the float operating in a per-
pendicular pipe.

water level, the operation requiring about
fifty seconds.

The water level recording apparatus is
unique. A float, operating in a pipe accord-
ing to the water height, moves a perforated
steel tape which is connected to a switching
device resembling a Ford timer. This is
merely a ring built up of alternate sections
of brass and insulating material. A contact
arm operates on the inner surface of the
segments, touching one at a time. Each of
the brass sections is electrically connected
to a spring contact arm which rests on a

By WALTER E. BURTON

hard rubber disk. When the station is send-
ing, the disks rotate, and alternate elevations
and depressions on their edges operate the
contact arms as if they were telegraphic
keys. The combinations of dots and dashes
on a disk forms the signal in wireless tele-
graph code. There are 11 different signal
combinations which give readings with in-
creasingly greater accuracy as the water
approaches the top of the reservoir. The
closest reading is within 1¥4” of the top, the
next is 415", the next is 77, etc., until the
maximum of 9" 2”7 is reached, then the appa-
ratus repeats. The sending station may be
used for voice communication by merely
switching a microphone into the circuit

Wm. Manfrass,
inventor of the
system described
here, is shown
with the clock
controlled radio R
receiver. The o
clock at the
upper right-hand
corner controls

the radio set.

instead of the buzzer which is employed to

- produce the signal.

The receiving equipment consists of an

rotated by an electric
Above, we have a
photo showing the apparatus which also ap-

Hard rubber disks,
motor, produce the signal.

pears in Fig. 2. [Each of the contact arms

is connected to a segment of the rotating
switch.

wiany amaricanradiohictons com

Reservoir Level Transmitted Automatically Each Hour by Radio

The above photo shows a view of the trans-
mitting apparatus in the reservoir attendant’s
home. The installation consists of a 15 watt
transmitter of standard design, operating on
175 meters. The station call is 80IC.

ordinary short- wave three-tube regencrative
set. The master clock which operates it is
situated on the meter panel above the station
supervisor’s desk. Signals through the loud-
speaker can be heard all over the station.
The cost of the complete radio installa-
tion was less than $500, and it has operated
since January, 1926, without failure, and
with no upkeep cost except the occasional
recharging of batteries. \Waterworks offi-
cials have estimated that the equipment has
paid for itself several times in the amount
of coal saved, besides the additional con-
venicnce and reliability. The constant check
of the reservoir water level enables the

—
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The rotary switching mechanism and the ro-

tating disks are shown here. C shows a

cross-section of one of the rubber disks. The

wires 1, 2, 3, and 4 are connected to the auto-
matic transmitter.

pumps to be operated at a more uniform
rate, with a resulting economy in fuel.

Before the installation of the present com-
munication system. the reservoir attendant
telephoned to the pumping station two or
three times a day in order to announce the
water level. It often happened that storms,
ice, and other interruptions cut off the tele-
phone service. As is usual with such things,
these accidents occurred during the most dis-
agreeable weather, and the attendant was
forced to jump into his car, drive to Kent
through a blizzard or rainstorm.
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Pacific Fliers Led by Radio Beacon

Three Radio Signals Broadcast by the Beacon Kept Aviators on Course

used to some extent for aiding aerial

navigation, both by the Allies and the
Germans. Two methods were in use, but
both required the services of a specially
trained operator and navigator. It is quite
obvious that such equipment would be inad-
visable for use, cither on smaller aircraft,
where the pilot would be required to operate
the set, or in larger planes, such as the G-2
on the Hawaiian flight which are so heavily
loaded as to preclude carrying weighty and
complicated radio apparatus, and an addi-
tional man as an operator. Therefore, the
present system of directional transmission
was devised by the Material Division of the
Signal Corps Radio Laboratory, so as to
eliminate the neccessity of all special receiv-
ing equipment on the plane, thus simplify-

DURING the World War radio was

NON-DIRECTIONAL
BEACON

WIND BLOWING
TRUE 25 MILES PER HOUR
COURSE T T T

N

‘._7/___

- - — ]

100 MI, <

FiG. |

e
ACTUAL COURSE

WIND 25 MI. PER HR,
0 T RADIO BEACON
(3 SIGNALS)

‘ g

l— 100 Mt i

FIG. 2

The diagram above shows how wind drift is
eliminated by using a radio beacon.

ing the installation as
well as the operation.

For the Hawaiian
flight, two radio bea-
con stations were
erected, one at Crissy
Field, California, and
the other at Paia, on
the Island of Maui,
Hawaii. The antenna
consisted of two tri-
angular loops, erected
at an angle of 120° to
each other. These
loops were 72 feet
high and had a base
of 300 feet. The sta-
tion was capable of
transmitting signals
along any desired com-
pass bearing by means
of a radio goniometer,
which was connected
to the large outside
loops. The goniometer
is a coupling device
which is used for ob-
taining the proper cur-
rent relationship of
each loop, by means of
which the resultant
field may be shifted at
will. In following the
course, it was only
necessary for the op-
erators to tune in on
the beacon wavelength

radio.

RADIO BEACON STATION

HAWAIIAN £
ISLANDS

A stream of three signals were sent out from

the beacon stations as shown above. When

the aviator deviated from the “T’’ zone, he

was apprised of the fact by hearing the
Morse letter “N” or “A.”

of 1030 mcters, and keep the plane headed
n the course upon which the Morse letter
“T” was heard, at about three-second inter-
vals. If their course deviated to the North,
the letter “N” was heard, and if to the
South the letter “A”. The width of the
course upon which the “T” signals were
heard broadened at the rate of about onc and
one-half miles in 100. This made the maxi-
mum width of the San Francisco station 15
miles in mid-Pacific, at which point the two
beams overlapped or converged.

With the employment of the radio beacon
it is not necessary to rely on either the earth
inductor compass or the master compass,
except to use the compass for maintaining
a line flight to prevent unnecessary zig-zag-
ging across the width of the “T” zone. The
radio beacon follows the shortest path, or
great circle course, and the only naviga-
tional corrections made throughout the flight
were those for checking the value of the
compasses.

On one loop the Morse letter “A” was sent
out, as shown in the diagram, consisting of
a dot, space, dash, and on the other loop the
Morse letter “N” was sent out, consisting of

Above is an exclusive photograph showing Dr. Geo. K. Burgess, director of the U S. Bureau of
Standards, and the aircraft beacon at College Park, Maryland, designed for guiding planes by

This is the first radio beacon for use in civil aviation and is but a forerunner of 40 other
similar installations to be established at 200-mile intervals,

_____aaany amaricanradiohistary com.

a dash, space, dot. By means of a suitable
keying device, and loop relay, the alter-
nate parts of the two Morse signals were
interlocked so that the spaces were the same
length as the dots. The result of this was
that when flying dlong the signal zone, that
is the correct line of flight, the “A” and
“N” merged into a dash, or Morse letter
“T” which dissolved into a dot, dash on one
side, and into a dash, dot on the other side,
whenever the plane varied from its correct
course, The radio beacon is also useful in
guiding aviators through night, fog, or rain,

o'

RADIO BELACON

N

The directive transmission characteristics of a
coil antenna may be seen in the above diagram.

TRANSMITTING LOCPS

Two loops, placed at an angle of 120°. were
used as beacons in the Trans-Pacific flight.

and will also obviate
the necessity of celes-
tial observations
throughout flight.

The drawing ap-
pearing at the top of
the page shows the
location of the radio
beacons and also the
three signals which
were sent out. Fig. 2
shows how wind drift
can be eliminated by
using these radio bea-
cons. With the non-
directional type of
transmitter the air-
plane follows a desul-
tory and zig - zagging
course. Using a radio
beacon as described
here wind drift is
eliminated and the
plane follows the “T”
or middle zone and
thus keeps on the true
course at all times.
The directive trans-
mission characteristics
of a coil antenna are
- also shown. In the
figure shown here, the
antenna is located at
O with its plane along
the line ED.
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Making a Loop-Speaker

By HERBERT C. McKAY

The details for

At the left is
a view of the

which consti-
tute the loop.
These coils are
hinged at the
In use,
smaller
loop may be
connected to
aerial and
ground, while
the larger one
is connected to
the set.

AA.

Lj a=— PIVOT

the speaker,
loop frames
and legs are
given in the
drawing at the

completed loop- = . left. The legs
speaker. Note g —d F84 are cut from
the arrange- 7% inch mate-
ment of the ] rial and two
two coils pieces of three

ply panelling
are required
for the horn
<< itself,
Constructional
details of the
grill and fur-
ther details of
the loop frame,
are given in
the drawing at

42-

DN
52"

RUBBER
PLATES \
]

the right. The
grill-work may
be of any de-
sired design,

E

HERE are many

experimenters who
prefer a horn type
speaker for the radio,
vet who do not care
for the usual curved,
short horn type. There
are also many who use
a loop but object to
having it too ncar the
receiving set. The
loop-speaker described
here fulfills all of the
requirements of such
experimenters, yet may
be placed in the living room without offend-
ing the taste.

Briefly this unit consists of a straight horn
type speaker of all wood construction with
a combination loop mounted upon it. In use,
the smaller loop may be connected to aerial
and ground, while the larger one is connected
to the set. This gives an inductive pick-up
which utilizes the pick-up of the aerial sys-
tem, yet which to a certain extent cuts down
static but is not directional. By throwing
a switch or by changing connections on a
binding post strip, the two loops may be con-
nected in series. Moreover, the induction in
either case may be varied by swinging the
smaller loop outward where it is held in

FUSE BATTERY CABLE
i e i
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A view of the new fuse battery cable is shown

above. Note the method of inserting the fuse,

which is placed between the two covers. A

separate fuse is provided for the ‘‘A’’ battery
and “B’” battery circuits.

"T*HE new fuse radio battery cord is de-

signed to protect the tubes, wiring and
rheostats, in a radio set, from short circuit.
It is provided with a very small capacity
fuse inserted in the negative “B” battery lead
and a two ampere cartridge fuse inserted in
the positive “A” battery lead. The fuses are
removable for replacement, and are pro-
tected from breakage by a bakelite cover.
All of the wires in the cable are colored in
the conventional manner. The “B” battery
fuse is designed to protect the tube filament
from high “B” voltage—Courtesy Belden
Mfg. Co.

provided that
there is ample
open space.

position by a supporting brace. The loop
may he rotated upon its base by means of
a small handle. The speaker itself inay be
used with any unit. One side of the large
loop is permanently connected to the loop

Ir )

D

HH

Uee
The supporting arms of the loop are fastened
in the manner shown above. The arm of the
loop is mounted upon the circle L, as shown

by the solid rectangle in CC.

plug, or to a loop terminal within the set.

A triple pole double throw switch is neces-

sary. This switch connects the loops in

series or provides for an inductive relation
between them. The aerial and ground leads

x
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i
.
/
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are connected in the conventional manner
to a double-throw double pole switch, for
throwing the connections to the loop or direct
to the set. The two loops are of the pancake
type and are made according to the dimen-
sions shown. They are assembled as shown
at HH and II. At one quarter inch inter-
vals, diagonal slots 14" deep are cut. These
grooves hold the wire in place. Note that
at the upper end of arms H and I a one
inch open space is left to take the piece M,
and at the lower end of I, a 14" space is
left. The brace K is cut from close grained
wood as shown. When the two loop sup-
ports are completed, they are wound with
good stranded loop wire, taking care that
the windings are made in the proper direc-
tion so that there will be no “hucking” when
the loops are hung. Free ends are left about
one foot long for convenience in wiring. The
unit for the speaker is placed as shown in
AA, and secured in any convenient manner,
preterably with a rubber strap or spring
band. This complete loop system can be
easily made.
(Continued on page 646)

STATIC AND THUNDERSTORMS

W ITH summer static making itself felt,
it is interesting to learn that gov-
croment experts arec now convinced that
there is evidently a close relation between
static and thunderstorms. It has just been
found that there is also a relation between
static and temperature. The conclusions are
based upon observations made over eight
months, from February to September, by
Dr. L. W. Austin, in charge of the Labora-
tory for Special Radio Transmission Re-
search at the Bureau of Standards in Wash-
ington.  Practically every peak of the
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Temperature and atmospheric disturbances are
definitely related to each other, as shown in
the above graph. This represents the close
relationship between atmospherics and local
temperature averaged in ten day periods.
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Above we have a graph prepared by the U. S.
Bureau of Standards at the Special Radio
Transmission Laboratory. This graph shows
the definite connection between atmospheric
disturbances and thunderstorms.

thunderstorm curve is accompanied by a
peak in static. Correspondingly, every trough
in the curve is accompanied by low static.
Thus the same condition of weather that
produces thunderstorms seems to be capable
of producing static. While there seems to
be some evidence of solar influences on long-
wave daylight atmospheric disturbances, at
present, the proof seems insufficient to estab-
lish this with certainty. It may be that the
influence of solar activity on the weather
also produces static.
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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.

SHORT-WAVE WAVE METER

(579) A. J. Hallock, Tracy, Calif., writes:

Q. 1. Will you give me the necessary infor-
mation for the construction of a short-wave wave
meter operating on D. C. current, which will tune
as high as the 80 meter wave hand?

A On this page you will find illustrated
the circuit diagram of a short-wave wave meter,
which will operate on either A. C. or D. C. cur-
rent. [or twenty meter work use 2 turns in grid
and plate circuit. For forty meter work use 7 turns
in grid circuit and 5 turns in plate circuit. For
80 meter band use 14 turns in grid circuit, 10
turns in plate circuit. Windings should be of No
18 bell wire on 2% inch tubing.

= 00025 MFD,
TYPE
201 -A
-0

[

—O

§ 40 WATT LAMP 1IDV. AC. OR o.c.)

The circuit diagram for the short-wave wave

meter is given here. This wave meter may be

constructed very easily and operates on either
A. C, or D. C.

TRANSFORMER LOSSES

(580) W. S. Preston, Red Creek,
writes:

Q. 1. What is meant by the hysteresis loss in
an audio frequency transformer?

1, Hysteresis losses occur in the iron core
of an audio frequency transformer. That is due
to the fact that iron, although readily magnetized,
has a tendency to retain its magnetism. When
the current through the primary of the transformer
rises or flows in one direction, the core is cor-
respondingly magnetlzed, and when the current in
the primary is reversed, the direction of ﬂux
through the core is reversed also But, owing
to the slight tendency of the iron’s magnetlsm to
“remain behind,” a certain amount of the energy
of the alternatmg current is expended in overcom-
ing this lagging magnetic effect. This wastage of
energy is the hysteresis loss, and although it is of
some importance in transformers used for trans-
mitting, it is negligible in the audio frequency
transformer as used for reception.

SIGNS OF OVERCHARGING

(581) E. F. Kirckcaldy, Roxbury, Mass., asks:
Q. 1. What are the signs that a battery has
been overcharged?

1. One indication is the color of the plates;
in a bad]y overcharged battery, the positive plates
instead of being brown are much too dark and
at times are almost black. The negative plates
will then be a dark blue-grey. The condition of
the plates also indicates overcharging, and the
positive plates will often show disintegration where
the active material has fallen out of the grid.
When on charge, the electrolyte tends to turn
brown, in bad cases.

A QUESTION OF FLUX

(582) L. Lunkin, Enid, Okla., asks:

Q. 1. I propose adding a choke filter output
circuit to my present receiver. 1 have a trans-
former, the primary of which is burnt out. Will
the secondary be suitable for use as a choke?

A The iron core of a transformer is de-
signed to accommodate only a limited magnetic
flux, since most audio frequency transformers are
intended to be used after medium impedance tubes,
where the plate current is small. If the trans-
former is used as an output choke, it is probable
that the core will saturate and cause distortion,
due to the comparatively heavy plate current. This
is more especnally the case, if the secondary wind-
ing is used, owing to the large number of turns,
and, therefore, the greater magnetic flux produced
for a given current.

EXPERIMENTAL VOLUME CONTROL

(583) T. Stree, Manila, P, I., writes;
Q. 1, have bLeen experimenting with a vare

N. Y,

A charge of 50c.

iable resistance in series with the loud speaker,
in order to control volume. And it seems to me
that not only the volume, but the tone of the loud
speaker is altered in thls way. Could a resistance
like this alter the tone, or 1s lt my 1magmatxon7

A. 1. The insertion of a series resistance would
affect the tone of the output, and if a condenser
is placed across this resistance the effect may be
further altered by changing the capacity of the
condenser.

In this way it is possible somewhat to emphasize
either the high or the low notes, if one is pre-
pared to experiment to find the correct values of
resistance and capacxty to suit the conditions of
the output circuit.

LAMINATED CORES

(584) A. T. Plottz, Erie, Pa., writes:

Q. 1. What is the object of building up the
cores of audio frequency transformers from a num-
ber of thin Ia.mmatmns’ What is the objection to
using a solid 1ron core?

A. 1. The iron core constitutes a mass of con-
ducting material lying in the varying magnetic
field set up by the varying currents flowing
through the transformer windings. The core will,
therefore, have induced currents set up in it
which will represent so much energy withdrawn
from the circuits in which the windings are in-
cluded.

It is with the object of reducing the degree
of these induced currents, and so rcstnctmg the
wastage of energy, that the core is built up of
laminations. As each lamination is insulated from
those next to it, by being enamelled or by some
other method, the induced currents can not cir-
culate freely throughout the core.

HUM IN RADIO SET

(585) W. S. Clawson, Red Hook, New York,
writes :
Q. 1. I have a radio set which utilizes ini-

pedance coupled audio amplification. When using
this set with a “B” eliminator I get a loud hum-
ming noise. The eliminator works fine with my
other set. What is the matter?

. 1. Operate the impedance coupled set on
dry “B’ batteries as an experiment, instead of
with the eliminator. If this overcomes the trouble
it is reasonably sure that the by-pass condensers
between the several tube plates and the grounded
side of the “A” battery are of insufficient capacity
or mcorrectly pIaced resulting in the effect known
as ‘‘motor-boating.” The addition of suitable choke
coils in each plate lead near the eliminator
terminals may also be desirable.

CALCULATING ANTENNA WAVELENGTH

(586) E. G. Bigwell, Cheswick. Pa., writes:

Q. 1. Will you give me a method whereby I
may calculate the wavelength of my antenna?

A. 1. There is a definite relation between the
total length of the antenna system and the natural
period or wave length for which the system is
best adapted. In this calculation the length
of the antenna, the lead-in wire (including any
extensions of the lead-in wire used as antenna),
and the ground wire are effective parts of the
system. The wavelength or natural period of
the antenna system may be calculated in meters
hy the followinig approximate rule: Add together
the length in feet of the antenna, the lead-in,
and the ground wire, then multiply the total
length of all three by 1.5. For example, if the
antenna is 100 feet long, lead-in 30 feet, and
ground wire 20 feet, the total length is 150
feet.  Multiplying the 150 by 1.5, the result is
225, the natural period or wave length o1 anrenna
system in meters.

REFLEXING ON SHORT WAVES

(587) T. Stewart, New York City, N. Y.,
writes:

. I have a reflex receiver which has given

verv good results, The set uses plug-in coils and

thus I am enabled to cover a large wave length

range. Recently I purchased some short wave
plug-in  coils, but can obtain no success with
these. Can you tell me where I have gone
wrong ?

A. 1. Tt is asking too much of any reflex re-
ceiver, no matter how well designed, to expect

it to give satisfaction on short wave lengths. It
must be remembered that it is necessary first, to
get a tube to give complete satisfaction as a plain
radio frequency amplifier on short wave lengths,
before we attempt to reflex it. In other words,
reflexing consists in the use of a tube, performing
the functions of a radio frequency and audio tre-
quency amplifier simultaneously. It is obvious,
therefore, that before a tuhe can be said to be
performing the functions of a reflex tube, it must
give some account of itself as a radio frequency

amplifier. First, let us make the tube perform
efficiently as a radio frequency amplifier, hefore
we proceed to reflex it. In our opinion, it would

be far better to build a separate receiver for the
reception of short waves. Numerous articles de-
scribing these receivers have appeared in this
magazine and Radie News, from time to time.
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Letters addressed

is made for all questions where a personal answer is desired.

ELIMINATING HUM IN A. C. TUBES

(588) C. Shielde, Coney Island, Brooklyn,
N. Y., writes:
Q. 1. I find when using the A. C. tubes that

a continuous hum is produced in my receiving
set. Can you suggest a simple remedy for this
other than the use of center tapped resistances
across filament terminals? The transformer I am
llSil’(lig at present employs a mid-tap which is not
used.

_A. 1. On this page you will find illustrated a
diagram, showmg a simple method of eliminating
A. C. hum in an A, C. filament circuit, utilizing

Very often in

mid-tap.

a transformer with a

T\

N B J

A. C. hum in an A. C. filament circuit, using

a center-tapped transformer, can usually be

minimized by usirig two by-pass condensers as
shown.

A, C. filament circuits utilizing transformers with
mid-taps better operatmn will be obtained if a
by-pass condenser is inserted between the mid-
point and the two outside leads of the low voltage
end of the primary. This is shown in the accom-
panying drawing. The condensers should have a
capacity of about 1 mfd. These condensers func-
tion as by-passing condensers for any R. F. cur-
rents which may find their way into the filament
circuit. Being located as they are, the undesired
currents are by-passed to the mid-tap, which is
usually connected to ground or is at ground poten-
tial. In some instances, particularly in A. C. power
ampllﬁﬂ'S, condensers so located reduce the hum
in the output circuit. Their reactance at 60 cycles,
the frequency of the A. C. current, is sufficiently
high, so that they do not cause any effect upon
the ﬁlament voltage output of the transformer.
By-passing condensers in every possnble location
will always be advantageous in receivers utilizing
C. on the filaments.

KEEPING OUT R. F. CURRENTS

(589) R. Holt, Green Bay, Wisc., writes:
Q. 1. 1 notice that in several recent issues of
radio magazines resistances of ahout 14 megohm
are comlected directly to the grid circuit of the
nrse audio irequency amplifier. I should be glad
to know if this arrangement may be applied when
an audio frequency transformer couples the de-
tector output to the amplifier.
A. 1. The stahilizing resistance may he used
in a transformer coupled set, and it will certainly
do no harm. It is doubtful, however, whether its
inclusion is worth while, and in many cases the
difficulties of separating the radio frequency and
audio frequency components are less pronouned
with transformer coupling than when a resistance
is used.

COIL DATA

(590) O. Werg, Hawthorne, N. J., writes:
Q. 1. Will you kindly give me the data for

coils which will cover the wave length band for
broadcast reception? These coils will be wound
with No. 24 or No. 26 D. C. C. wire, on a 2 inch
form, and will be tuned by a .0005 or .00035
mid. wvariable condenser.

A. 1. A 2 inch coil wound with No. 24 D. C. C.
wire and tuned by a .00035 mifd. vanahle con-
denser will reauire 101 turns of wire and if
tuned by a .0005 mfd. variable condenser will
require 76 turns. The same size coil, wound with
No. 26 D C. wire, when tuned with a .00035
mfd. variable condenser will require 93 turns,
and if a .0005 mifd. variable condenser is used, 70
turns of wire will e necessary. No. 24 D. C. C.
wire winds 33 turns per inch and No. 26 wire
winds 38 turns per inch,
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NOT SURPRISING
TiMm: “So John's still in the hospital ?”
Jim: “Yes, they tried confusion of blood

and he’s flighty yet.”—Clara E. Sith.

CONVICTED
CRASH!

“You did that on purpose,” screamed the
Tady whose car had just been hit.

“Why madam,” said the driver of the other
car, “you don’t suppose I'd do a thing like
that on purpose, do your”

“You did too! What have you got those
bumpers on for, if you didn't intend to bump
someone I’

PLOP!

Dick Dawwson, Rep No. 23,830,

A PERPETUAL SEASON

A woman en-
tered the shop of
a bird stuffer. In
her hands was a
stuffed parrot.

“Do you re-
member,” s h ¢
asked, “The bird
you stuffed for
me last autumn?
Well, the work
was done so badly
that the feathers
are falling out.”
replicd the bird stuffer,
We stuff

“That, madam,”
“Is a triumph of modern science.
our birds so well that they molt at the right
scason. —R. J. Flall.

SLOW TO RECOVER!

Questiox: What is this world coming
to?
Axswer: It isn’t coming to, its still under

the ether—2Myron Averill.

CAN'T SEE ’EM

Boss: “Why
don’'t you put a
display in the
window "

CLErk : “There
isa display there.”

Boss: “I can’t
see anything.”

CLERK : “That’s
a display of invis-
ible hair nets and
vanishing cream.”

E. S. Karoly,

Rep. No.22,846.

OXCUSE THE HORSENESS

Proressor (to dumb student) : “Melville,
sit down immediately! The idea! Trying
to tell me that they have succeeded in breed-
ing a new kind of animal called the equinox.”

—R. J. Hall.

\NVISIBLE — R
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Science und Invention for November, 1927

Scientific Humor

First Prize $3.00

DRESSED RIGHT

“I know
where the
‘lectricity
comes from
that lights
our house,”
said Alice.

‘““Where
does it come
from?” quer-
ied her aunt.

“From the
wall,” replied Alice. “\Vhen ma wants
a 11g11t she unbuttons it.”

—Joseph Holliday.

SEE THE POINT?
ToxM: “I made a pin hole camera.” )
Jerry: “Who wants to photograph pin
holes.”—Leslic Carpenter.

E receive daily from one to

two hundred contributions 1o

this department. Of these only
one or two are available. We desire 1o
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
hawve little or no chance here. By
scientific humor we mean only such

jokes as contain somcthing of a scicn-
tific nature. Note our prise winners,

IWrite cach joke on a scparate shee
and sign vour name and address to il.
Write onl\' on one side of sheet. We
cannot return unaccepied jokes. Please
do not enclose rcturn 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 cvent that iwo people
send in the same joke so as to tie for
the prise, then the sum of three dollars
n cash will be paid to each one.

TRICK PICTURES
Movie AcTor:
“What! I'm ex-
pected to tumble
off this cliff !”
CAMERA-
MAN: “Sure!
Dot’s all right.
Take your time
und fall nice and !
slow. I can make
it look fast in der
pictures.”—Henry
Vanderholt.

FROM A COLLEGE EXAM
(Definitions of a Bolt and a Nut)

A bolt is a piece of mechanism about so
long or longer, with a bunch of iron on one
end and a number of scratches on the other.

A nut, however, is very much different.
A nut is a hole with a square piece of iron
around it and wrinkles on the inside of the
hole.~Mac D. Perkins.

HOT STUFF

“They say paper is a fine thing to keep
you warm during the winter.”

“Yes, especially if it’s in the form of a
note. One of them kept me in a sweat for
thirty days.”—Miss Ella Hoffman.

HIS COMPLAINT

BiL: “I say,
Tom, are you ever
troubled with
sleeplessness ?”

Tom: “I am.
Some nights
I don't sleep three
hours.”

Bun: “I pity
vou, then. Tve
got it awfully bad.
I've been afflicted
now for about two
vears. The doctor calls it
paralaxitis.” ”

Tom grunted and said: “I've had it about
six months; but we call it a baby.”—AMiss
Nellie Taylor, Rep. No. 22,048,

ATOMIC DESTRUCTION

‘neurio insonmmia

VisiTor: “Is your new projectile ver
. Y y
destructive ?

IxvenTOR: “Destructive? Say, one shot’ll

make Unknown Soldiers out of a whole regi-
ment of generals.”—Glcason Pease.

AS ADVERTISED

““Oh well,)”
,lf\

sighed the stylish
stout as she heard
a loud snap in the
vicinity of her re-
ducing girdle.
*“They said it
would reduce the
hips or bust.”—
J. L. Caudill.

56”’\’*

POCKET’'S A BAROMETER
SHE: “Wouldn't it be better if we didn’t
go out to supper; I think it's going to rain.
He: "Yes, I think so too, I can tell by the
change in my pocket.”—T7T. U. Watson.

AND SMELTS ARE FISH
“Do fish smell?" asks a scientist.
“We ask you.—Do they ?”"—R. Reynolds.

SCIENTY SIMON, SCIentlst

7 TrERE'S WUST [/ BETTER
THE THING {TrY T OUT
FOR A ROPE | - FIRST-

FRE-ESCAPE | |

I

WOW !!
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ADVERTISING DEVICE

No. 1,580,227, issued to Dale Craig
Wilhelm. The invention shown
here is an advertising device com-
prising a buoyant body portion and

provided with a means for adjusting
the center of gravity and the weight
of the floating object at will. A
series of inclined corrugations are
formed on each side.

THEATRE APPLIANCE

No. 1,600,039, issued to Joseph A.
Cunningham. The device shown be-
low is a theatre appliance which
provides for a movable scenic back-

ground. The background and mov-

able platform are so mounted that

they can be operated in unison in
the same direction.

METHOD OF
PRESERVING EGGS

No. 1,635,843, issued to George Hof-
mann. This method of preserving
eggs consists in introducing a lig-

uid antiseptic material into the in-

terior of the egg, and thus the con-

tents of the egg completely fill the
shell.

SPRING MOTOR

No. 1,632,693, issued to John Butti-
gieg. The illustration below shows
a spring motor which is attached to
an amusement device. The object
is to provide a motor for imparting
rotation to a ball or cylinder within
which the motor is mounted. A
fly wheel, driven by the motor,
maintains a fixed center of gravity
for the motor frame. The illustra-
tion shows a toy equipped with this
motor and also an_interior view of
the cylinder.

PERFORATING, SEAL.
ING AND MEASURING
DEVICE

No. 1,606,527, issued to James C.
Hanes and Clemens C. Gogle. The
invention shown here comprises a
perforating instrument adapted to
form a pouring opening in a can.

One end of this instrument is pro-
vided with a flat seat which serves
as a closure for the opening when
made. When the opening is
formed in the can, the instrument
may normally constitute a stopper
and will render the can air tight.
When pouring out the contents
the cup shaped Fortion may be used
as a measure for determining the
discharge of material. In using the
invention, the cupped portion is
grasped in the hand of the opera-
tor, so that the hand may come in
free contact bearing with the rolled
edge. The instrument is then forced
into the can and thus forms a con-
venient opening. The device is ad-
mirably useful in connection with
metallic cans or containers intended
for the temporary storage of food.

RADIATOR FILLER

No. 1,619,498, issued to William
Floyd Combs and Joseph Mahonry
Beck. The device shown here is a

combination automobile filling bell

and ornamental radiator cap, the

bell portion may be inverted and

thus used as a funnel for filling the
radiator.

AMUSEMENT DEVICE

No. 1,554,165, issued to William O,
McElroy and Joseph F. Tropea.

K\

This device provides amusement and
instruction for children.

NON-SKID DEVICE

No. 1,625,746, issued to Isadore L.
invention

Rosenthal. The shown

above comprises a container for
friction material mounted on the
mudguard of a road vehicle.

ELECTROMAGNETIC
LIGHT BATHING
APPARATUS

No. 1,615,295, issued to Gustav von
Hutschler.  The invention shown

{

here is applicable for applying light
to various parts of the body.

SNOW REMOVING
MACHINE

No. 1,615,461, issued to Erich H.
Lichtenberg. The device shown here
evolves a new method of snow re.
moval, The machine cuts the snow
into flaky particles and throws the
snow laterally to one side. A cut.
ter member is disposed on each side
of the machine, and serves to ex.
cavate the snow.

AIR-FLOATED BARGE

No. 1,621,625 issued to Vasco F.
Casey. The boat shown here has
a flat bottom fitted with longitudinal
air channels. Power driven blowers

i

discharge air in a rearward direc-
tion under the bottom of the boat.
Air return pipes lead to the blowers.

TRAFFIC WARNING
DEVICE

No. 1,635,915, issued to Wilfred
Jones White. The object of this in-
vention is to provide a warning
device which can ‘be attached to

any part of the load carried by a
motor truck. The device is col-
lapsible and may be readily carried
when not in active use. The article
is of such an unusual character that
it cannot fail to be observed. The

folding portions of the warning

member are retained in extended

position by a particular locking
device.

NOTICE TO READERS.

vices to any of our readers.

The above illustrated and described devices
have recently been issued patent protection but are not as yet to our
knowledge available on the market, 3
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

—EDITOR.

oy americanradiohistorvy. com
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 The “Osacle” s for the sole benefit of all scientific students.
will be answered here for the benefit of all but only matter of sufhcient in-
Rules under which questions will be answered:
1. Only three questions can be submitted to be answered,

terest will be published.

2

2. Only one side of sheet to be written on; matter must bLe typewritten
or else written in ink; no penciled matter considered.

Questions 3.

SketchE§, diagrams, etc.,, must be on separate sheets.
addressed to this department cannot be answered by mail free of charge.
4. 1f a quick answer is desired by mail, a nominal charge of 50 cents is

If the questions entail considerable research work

made for each question.
or intricate calculation, a special rate will be charged.

Questions

Correspondents will

be informed as to the fee before such questions are answered.

PROPERTIES AND DEFECTS OF ETHER

(2211 J. O. McAteer, Zamora, Calif., writes:

. 1. T would like to know what effects sul-

phuric ether has upon persons, and also some of
ils properties.

A. 1. Sulphuric ether, ordinary ether, is as a
solvent for fats, oils, resins, many alkaloids and
certain organic salts. The ether used for surgical
purposes contains a small amount of water and
alcohol; its specific gravity varies between 0.725
and 0.728. In medicine ether is sometimes used
as a local anaesthetic, producing intense cold when
injected subcutaneously, it rapidly acts as a stimu-
lant on the heart and respiration, and is therefore
highly valuable in fainting. The administration
of ether is somewhat difficult and is liable to have
an irritating effect on the kidneys and to increase
bronchitis in patients suffering from it. The ef-
fects of ether are similar to those of opium. The
digestion is impaired, the heart becomes irregular
and gradually nervous exhaustion and general
weakness are produced; the weakness of the body
is followed by the weakness of the will, hallucin-
ations and mental confusion. The disagreealle
after effects of the ether anaesthesia have now
Lieen completely abolished.

COLORING OF FLOWERS

(2212) Mr. A. T. Kimball, Rockland, Maine,
asks:

1. Could you bhriefly tell me what are the
chemicals used in the artificial coloring of flowers?
Are the chemicals likely to injure the flowers or
to kill them in a short time?

A. 1. A method employed by florists to impart
a green color to the white petals of ““carnation
pinks” consists in allowing long-stemmed flowers
to stand in water containing a green aniline dye.
When the flowers are fresh they absorb the fluid
readily, and the dye is carried to the petals.

Some dyes can thus be taken up by the capil-
lary action of the stem and deposited in the tissue
of ‘the petal. If flowers are placed over a basin
of water containing a very small amount of am-
monia in a bell glass, the colors of the petals will
generally show some marked change. Many violet-
colored flowers when so treated will become green.
and if the petals contain several tints they will
show greens where reds were originally, yellows
where there were whites, and deep carmine will
become black. When such flowers are put into
water they will retain their changed colors for
hours. If violet asters are moistened with very
dilute nitric acid, the ray florets become red.

FORCES
(2213) Mr. Nathan Greenspan, Sullivan County,
New York, writes:
Q. 1. Please list for me all the known types

of forces and a definition of each.

A. 1. A force is anything that tends to change
the state of a body with respect to rest or mo-
tion. If a body is at rest, anything that tends to
put it in motion is a force; if a body is in motion,
anything that tends to change either its direction
or its rate of motion is a force.

A force should always niean the pull, pressure,
rub, attraction (or repulsion) of a body upon an-
other, and always implies the existence of a simul-
taneous equal and opposite force exerted by that
other body on the first body. i.e., the reaction. In
no case should we call anything a force unless we
can conceive of it as capable of measurement by
a spring balance, and are able to say from what
other body it comes.

Forces may be divided into two classes, extran-
eous and molecular; extraneous forces act on
hodies from without; molecular forces are exerted
Letween the neighboring particles of bodies.

Extraneous forces are of two kinds., pressures
and moving forces; pressures simply tend to pro-
duce motion; moving forces actually produce nwo-
tion. Thus, if gravity act on a fixed body, it
creates pressure; if on a free body, it produces mo-
tion,

Molecular forces are of two kinds, attractive and
repellent ; attractive forces tend to bind the par-
ticles of a body together; repellent forces tend to
thrust them asunder. Both kinds of molecular
forces are continually exerted between the mole-
cules of hodies., and on the dominance of one or
the other depends the plysical state of a body as
eolid. liquid or gaseous.

MARKING OFF A SUN DIAL

(2214) H. P. Breams, Judith Cap, Montana,
writes:

Q. 1. I am enclosing a sketch which shows the
markings of a sun dial. low are the distance AP
and PN obtained?

_A. 1. The drawing representing a horizontal
dial submitted by the querist has been reproduced
herewith, in Fig. 1. 1t is assumed that the lines

\T

N

FIG. |

d

p
L FLG._Z A

The above diagram shows a method by which
a sun dial can be marked off, and how the
distances AP and PN are obtained.

at the right of perpendicular line are 15° divisions
of a circle, and those on the left are the resulting
hour lines; being the dial’s center. Distances
AP ard PN may be obtained as follows:—Set
up to any convenient scale a_triangle represent-
ing the gnomon, as diagram, Fig. 2, and from p
draw a line perpendicular to style db, meeting
same in n. Then the ratio of distance AP to dis-
tance PN in Fig. 1 will be as dp is to pn in
Fig. 2.

MEASURING RESISTANCES
(2215) T. A. Weston, Greene, Towa, asks:
Q. 1. Will you please give me a simple method
for measuring resistances? The apparatus which
is used should not be expensive, as it will not be
put to much use.

A. 1. On this page you will find illustrated
what is known as the substitution method of
measuring resistances. The apparatus consists of
a galvanometer, and an adjustable rheostat. The
unknown resistance X and the galvanometer are

7 \
GALVANOMETER

7

The diagram appearing above shows how re-
sistances may be measured by the substitution
method.

connected in series with a source of continuous
current and the galvanometer deflection is noted.
Then, substitute for the unknown resistance X,
a known adjustable resistance R by moving the
switch, and adjust the value of R until the gal-
vanometer deflection is the same as before. The
resistance in the rheostat is now equal to the
unknown resistance, since the current through the
galvanometer is the same as before, and the pres-
sure is also the same.

WWAW_americanrcadiohistorv..com

ANTI-FREEZING COMPOUND

(2216) Mr. Williams R, Anderson, Minneapolis,
Minn., writes:
Q. 1. Will you please give me several formulas

of substances to be used as anti-freezing com-
pounds for automobile radiators.

A. 1. Tn order to prevent freezing of the cooling
water, when the engine is not in operation in cold
weather, solutions are used, notably those of gly-
cerine and of calcium chloride (CaCly). The
proportions for the former solution are equal parts
of water and glycerine, by weight; for the latter,
approximately 5 gallon of water to 8 pounds of
CaCly, or a saturated solution at 60° F. This
solution (CaCalz+6 H.0O) is then mixed with
equal parts of water, gailon for gallon. Many
persons complain that CaCl, corrodes the metal
parts, but this warning need do no more than urge
the automobilist to use only the chemically pure
salt, carefully avoiding the *‘chloride of lime”
(CaOC1g).

A practical manufacturing chemist of wide ex-
perience gives these data:

“A saturated solution of common salt is one of
the best things to use. It does not affect the
metal of the engine, as many other salts would,
and is easily renewed. It will remain tluid down
to 0° F., or a little below.

“Equal parts of glycerine and water is also
good, and has the advantage that it will not crys-
tallize in the chambers. Some of the water may
evaporate but the glycerine will not. It is the
most convenient solution to use on this account,
and may repay the increased cost over Dbrine, in
the comfort of its use. It can be removed in the
«pring and be used a second winter. It needs
only the occasional addition of a little water to
make it last all winter and it leaves the machin-
ery clean when it is drawn off. With brine an
incrustation of salt as the water evaporates is
bound to occur which reduces the efficiency of the
solution until it is removed. Water {requently
must be added to keep the original volume, and to
hold the salt in solution. A solution of calcium
chloride is less troublesome sc far as crystallizing
is concerned, but is said to have a tendency to
corrode the metals.”

Anti-Freezing, Non-Corrosive Solution.—A solu-
tion for water-jackets on gas engines that will not
freeze at any temperature above 20° helow zero
(F) may be made by combining 100 parts of
water, by weight, with 75 parts of potassium car-
bonate and 50 parts of glycerine. This solution
is non-corrosive and will remain perfectly liquid
at all temperatures above its congealing point.

SIDE TONE IN TELEPHONY
(2217)

inquires:
. 1. What is “side tone” as it is referred to
by telephone engineers?

A. 1. Side tone is the name given by telephone
engineers to the sounds beard in your telephone
receiver caused by the operation of your own
transmitter. 1t is an effect which most users of
the telephone do not notice because it is natural
in any conversation whether over the telephone or
not. If you speak in an ordinary room some of
the voice energy reaches your own ears, part of it
directly and part by reflection frem the walls,
floor and ceiling. Hearing your own voice leads
you unconsciously to adjust the loudness of your
tone to the proper volume. If the room surfaces
are padded with sound deadening material your
voice will sound unnatural. An interesting ex-
ample of this is the dislike for heavily draped
broadcasting studios frequently expressed by ar-
tists in the early days of radio broadcasting.

In your telephone the transmitter and receiver
must both be in the circuit ready for instant use
at all times during the conversation. Any other
practicable arrangement would mean troublesome
switching for the subscriber and a condition
which would appear unnatural, not only because
of lack of response to his own voice, but because
the distant talker could not *cut in” whenever
he chose to do so. The result is that in the well
designed telephone sets most commonly used, a
proper part of the voice energy as converted into
electrical form hy the transmitter, passes through
the talking subscriber’s receiver producing the ef-
fect of side tone.

Mr. Alvin F, Harlow, Phiiadelphia, Pa.,

. TR
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| Make Big Money taking
| orders for Mctrodynes——
ali or part time. Metro-
| dyne All Electrlc Radios
| are in a class by them-
|  selves. Unequalled for
quality, performance and
i price. Demonstrate at
home and take orders.
Lowest wholesale prices.
i Your Demonstrating Set
on 30 days’ FREE trial.
Mall the coupon below for
complete detalls.

¢Simply
ress the

switch button
and it’s on’?

NOW? A real electric radio set! Costs

less tham most battery sets. No batteries

—nochargers—no eliminators=—no acids

=no liquids! Shipped direct from our

factory at rock bottom prices and on
30 DAYS®’ FREE TRIAL.

At last! The radio you've dreamed about! If you
have electricity in your home you can now really en-
joy coast to coast radio reception without the care
bother and muss of batteries, chargers, eliminators,
etc. The Metrodyne All Electric is a real, genu-
| A - all - § ine batteryless radio set. Simply insert the plug in
\ / the socket, press the switch button and “tune in.”

\ You could not possibly buy a better radio set than the
Metrodyne All Electric, no matter what price you paid,

COSTS LESS THAN MOST
BATTERY SETS

Do not confuse the Metrodyne All Electric radio with ordi-
nary light socket sets, because the Metrodyne is truly an
all electric radio — consumes less than 2¢ worth of elec-
tricity a day. Comes to you direct from the factory. Its
low cost brings it down to the price of an ordinary battery  we are one of the pioneers of ra-
set. We are so confident that you will be delighted with this  Sio. The succoss of Metrodyne seta i3
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METRO ELECTRIC COMPANY .
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2165 N. California Ave. Dept. 628 Chicago, lllinois
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GORGEOUS CONSOLE
ELECTRIC RADIO

Here is the Metrodyne All Electric
Console Radio—a gorgeous, gen-
uine walnut cabinet, in a beauti-
ful two-tone finish. Has a built-
in genuine Metro-Cone large size
speaker. Brings in programs with
great volume, reproducing the en-
tire range from the lowest to the
highest notes with remarkable
clearness and distinction. All
metal parts are finished in old
gold. Wonderful electric radio, in
a cabinet that will beautify the

appearance of any home.
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The Day-Dreamer

Will he ever wake up?

= = e
i Wish 1ouHgot gy
“IF1had $1.905.00 @

nager

{F 1 wos Manag! b, Dy
Lo e
vy

— 1d show ‘em/
Iy finish my work F‘ :

His life is made up of rosy visions.

He sees himself in a manager’'s office—as the
president of a_firm—with a $20.000 salary—nperhaps
even as a millionaire with a Rolls Royce, a rakish
yacht and a swell country estate.

But all this grandeur is in his day dreams. He

lives in the golden TARADISE OF
AMORROW—and it never comes.

He does nothing with the opportunities that sur-
round him TODAY. He will always he somebody
else’s servant, instead of master of his own
destiny.

How does he get into such a mental state? Be-
cause he uses only about ONE-TENTH of his
mental energies in doing the vital things that
count,

We are nearly all victims of the vicious habit
of living far below our God-given endowments!
The proof of it is that you have failed to reach
the high mark ONCE set for yourself.

You admit it. What you want to know Is,
WHAT CAN BE DONE ABOUT IT?

There is one very simple thing that you CAN
do—now. You can find out what I’elmanism has
done for 600,000 men and women, some of whom
were facing THHE VERY SAME DISSATISFAC-
TION with their attainments that vou are feeling.
Pelmanism developed the mental powers they
lacked—it replaced procrastination with *do it
now’’ efficiency; it put concentration in the place
of mind-wandering; it substituted seclf-confidence
for self-distrust.

Since Pelmanism is the science of applied
psychology, it brings SELF-REALIZATION to
all classes and conditions of men and women—
prominent and famous as well as obscure and un-
known. And among the hetter known persons who
used and advocate it are:

T. P. O'Conner, ‘‘Father of | Jerome K, Jerome, Novelist.
the House of Commons.’”" | Gen. Sir Frederick Maurice,
The late Sir H. Rider Hag. | Director of Military

Gl St Baden. |  Operations, Imperial Gen-
P

TO-

owell, Founder of the general Staff.
Boy Scout Movement. Admirat Lord Beresford,
Judge Ben. Lindsey, G. C. B, G. C. V

Founder of the luvenile

col‘(""PD"we?h =
Franl . aish, ormer

Chairman of Natlonal War | Baroness Orczy, Author,

Labor Board. Prince Charles of Sweden.
—and others, of equal prominence, t00 npUMErous to mention
here.

A remarkable book called “‘Scientific Mind-Training’’ has
heen written about Pelmanism, 1T CAN BE OBTAINED
FREE. Yet thousands of beonle who read this announce-
ment and who NEED this book will not send for it. ‘It's
all tommyrot,” they will say,

But if they will use their HEADS, they will realize that
people cannot be HELPED by tommyrot and that there
MUST be something in Telmanism, when it has such a
record with 600,000 different individuals, and when it is
endorsed by the kind of people listed above. )

The first principle of YOUR success is to do something
radical in your life. You cannot make just an ordinary
move. for you will soon again sink into the mire of dis-
couragement. Let DPelmanism help you FIND YOURSELF.
Don’t put it off. Mail the counon helow now—now. while
vour resolve to DO SOMETHING ABOUT YOURSELF 1s
trong.

THE PELMAN INSTITUTE OF AMERICA
Approted as a Correspondence School under the
laws of the State of New York. .
21 West 45th Street, Dept. 3211, New York City

Sir Harry Lauder, Con;edl'an.
W. L. George, Author.

The Pelman Institute of America .
71 West 45th Street, Dept. 3211, New York City.

T want vou to show me what Pelmanism has actually done
for over §00,000 people. Please send me your {ree book,
“'Sefentific Mind-Training.”  This places me under no
obligation whatever.
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Address
[+ 1 Cesascesrier e State,....
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The Metal Emperor

By A. MERRITT
(Continued from page 595)

The spheres that made up the five petals
were about an inch and a half in diameter;
the ball they enclosed larger by almost an
inch,

So orderly was their arrangement, so re-
sembling a geometrical design nicely done
by some clever child, that for a moment I
hesitated to disturb it. Then I reached dewn
and picked up one of the pyramids. It clung
to the rock, and it was with effort that I
wrenched it away. It gave to the touch a
slight sensation of warmth. 1 weighed it in
my hand. It was oddly heavy, twice the
weight, I estimated, of platinum. I drew
out a glass and examined it. Decidedly the
pyramid was metallic, but of a texture so
fine as to be silken. Nor could 1 place it
among any of the known metals. Yet cer-
tainly it was metal. It was striated—slender
filaments radiating from tiny, dully lustrous
points within the polished surface.

And suddenly I had the weird feeling that
cach of these points was an eye, peering up
at me, scrutinizing me.

“Look! Look at the ring!”
Drake.

The ring was in motion!

The cubes moved; the circle revolved;
the pyramids raised themselves, stood bolt
upright on their square bases; the six rolling
spheres touched them, and joined the spin-
ning. With a sleight-of-hand suddenness,
the ring drew together. Its units coalesced.
With the same startling suddenness there
stood, erect, a grotesque little figure, a weird-
ly humorous, a vaguely terrifying foot-high
hohgoblin, squared and angled and pointed
and animate—as though a child should build
from nursery blocks a fantastic shape which
abruptly is filled with throbbing life.

A troll from the kindergarten. A kobold
of the toys.

Only for a second it stood, then began
swiftly to change, melting with quicksilver
quickness from one outline into another, as
square and triangle and circle changed places.
Their shiftings were like the transformation
one sees within a kaleidoscope. In each
vanishing form was a suggestion of unfamil-
jar harmonies, of a subtle, transcendental
geometric art as though each swift shaping
were a symbol, a word.

As though a Euclidean problem had been
given volition, Geometry been endowed
with consciousness.

For an instant, the little objects lay motion-
less. Then nine of the cubes swirled toward
each other. Swift as the click of a camera
shutter they became a slender pillar nine
inches high. Up this pillar glided the larger
globe and balanced itself upon the top. The
five smaller spheres followed and clustered
in a ring just below it. The remaining cubes
seemed to slide up the pillar’s side, and
clicked, two by two, on the outer surface of
each of the circled spheres. After them
raced two of the pyramids, clicking in their
turn, one by one, upon the outer surface of
the twin blocks, tipping each with a point.
\What remained of them joined themselves to
the hase of the pillar.

The whole action had been rapid, so rapid
indeed that my eve could barely follow it.
In a twentieth of the time it has taken me
to tell it, the figure was complete.

And now the ring that was composed of
the five spheres, the cubes and pyramids,
hegan to revolve. Faster it spun, and faster.
1t became a disc upon which tiny brilliant
sparks appeared, clustered and vanished only
to reappear in greater numbers.

It swept toward me.

whispered

WWW.-_americantadiehistorn/—com

“Drop it! Quick!” I heard Ruth cry.
But before I could let fall the pyramid that
1 had forgotten I still held in my hand, the
thing had touched me. A paralyzing shock
ran through me. My fingers clenched, as
locked. I stood, muscle bound, unable to
move.

The little figure paused. Its disc tilted
from the horizontal plane on which it was
whirling. It was as though it cocked its
head to look up—and again I had the im-
pression of innumcrable eyes peering at me.
It did not seem angry—rather was its atti-
tude one of inquiry, of waiting; almost as
though it had asked for something and was
wondering why I did not let it have it.
Again I tried to release what I held in my
hand, but could not unclench the fingers.

The disc tilted back into place, and bent
toward me again. | heard a shot, and a
bullet ricocheted off the weird pygmy that
now was clearly menacing. Drake raised his
foot and kicked out at it. There was a flash.
He crashed down, and lay sprawling and
inert. I saw Ruth leap the crevice and
kneel beside him.

From the other side of the fissure came a
sibilant whispering, a faint wailing.  Over
the ruined chamber’s floor swept a score or
more of the little cubes. They moiled at the
fissure’s edge, clicked together and thrust
themselves across the gap in a slender span,
bridging it. The Lilliputian enigma at my
feet disintegrated, resolved itself into its
units, and raced toward that bridge. The
spheres leading, they glided over it.

We saw a shaft of pale-blue phosphorescence

piercing the murk. It was an unbroken span
of the huge cubes, running over an abyss that
gaped at my very feet. All of a hundred
feet they stretched; a slender lustrous girder
crossing unguessed depths of gloom. From
far below came the faint whisper of rushing
waters. . , . I faltered. For these were the
blocks that had formed the body of the mon-
ster of the hollow, and its flailing arms. The
thing that had played so murderously with
the armored men. . . .

I felt a distinct shock from the object in
my hand. My fingers flew open and re-
leased it. Tt fell, then skimmed over thc
floor and the bridging span like a swallow.

As though it had awaited this laggard, the
end of the tiny bridge closest to us broke
away from the edge of the fissure. It arose

(Continued on page 632)
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hrilling Battle Stories

Battles on Land, Sea and Air
Traffic Trouble

.. By RAOUL WHITFIELD

Allied planes strafe the enemy
behind his lines. A story of ex-
citing dog fights and daring flying.

Urge To Battle

By HAROLD BRADLEY SAY

Mopping up in the front lines. A
great story of a slam-bang trench
raid.

Read these Realistic Stories of the Army, Navy and Marines,
in the Big Issue of November

Price On
Sale
2 5 C Today

A Great ARTHUR GUY EMPEY Story

The famous author of “Over the Top” and other famous war time and battle
stories has written another great tale exclusively for BATTLE StToriES Maga-
zine. It is called M. P. CASEY, M. P.
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Many other stories by the best writers of War-time fiction. 5 o

Red Decks Inside the Lines
By JOHN WEBB By DOUGLAS NEWTON

DATTLE STORIES MAGAZINE,
Robbinsdale, Minn.

1
1
[
1
1
: Inclosed find $1 (bill or stamps), for which send me Battle
A powerful story of thesea.  One of those gripping, excit- 1 Stories for the next five months. Or, inclosed, find 25¢ for
Yankee tars match their ing kind of spy stories that 1 one copy of the November issue.
wits and courage against keeps you in suspense until :
an enemy sub on the high the last word. By a famous 1
seas. English writer. :
1
1
5
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And other great fight stories by CAPTAIN DAVIS JONES,

T.R. JOHNSTON, F. C. PAINTON, ROBERT ANDER-

SON. CAPTAIN SHAW and L. C. GOLDSMITH. '
[ ]
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FREE

A 5-CABLE EXERCISER
AND

INSTRUCTIONS
With One Year’s Subscription to

‘“Strength”

AT THE REGULAR PRICE

Here's a proposition, fellow, you can’t
equal—12 big issues of this magazine
“Strength” sent to your home each month
free of mailing charges and a 5 elastic
cable exerciser with instructions on how
to use it for developing your physical
strength and bodily proportions as well as
for improving vour general health.

12 BIG ISSUES OF “STRENGTH”
AND THE
EXERCISER AND COURSE

only s$2.50

The cables are all of the best rubber
and are the strongest made. The grgps
are finely finished and strong. The In-
struction will give you exercises.

‘Strength”

THE MAGAZINE FOR THE HEALTH,
STRENGTH AND MUSCLE SEEKER

“Strengtl’ is a he-man’s magazine which con-
tains articles and pictures upon all branches of
the heaith, strength and muscular development
subject. It shows you how to become healthier;
how to increase your physical strength and how
to improve your development and proportions.

There are loads
of pictureseach
month of men
who have ac-
quired marvel-
ous physiques
and great
strength
through the
methods ou't -
lined in this
Magazine.
There are pic-
tures of beau-
tifully formed
women who
have ohtained
their shapes
through physi-
cal training
methods. There
are fight, base-
ball, field sports
articles, etc., in
each issue.

SEND YOUR NAME, ADDRESS and $2.50
NOW-—We Pay All Charges
r--------------------------..
B MILO PUB. CO., S. I. 10-27 ]
B 2747 N. Palethorp Street, Philadelphia, Pa. B
8 Gentlemen: 1
B please find enclosed $2.50 for which send me im- 1
B mediately a 5-cable exerciser and course free and enter I
I my name on your mailing lst for a year’s subscription I
B to "Strength.” [
B 1
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1 1
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1
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(Continued from page 630)

like a rod of metal until it stood upright on
the farther side. It dropped.

Again the sibilant rustling, a glimmer of
blue—and the things were gone.

My nerves tingled back to life. Drake
was sitting up, his face bewildered.

“Did I dream it ?” he gasped, “or did that
infernal little What-is-it really knock mniwe

“And to all intents and purposes it knocked
me out, too.”

“But. Goud Lord—they were only bits of
metal!” he whispered.

“It’s what they looked like,” T said.

“Bits of metal,” he repeated, dazedly.
“But damn it, Dr. Thornton—they were alive
and thinking! They worked with each other
as though they were human. Such little
things—and with the kick of a dynamo.
Metal—"

“Little things—babies!” said Ruth.

“Babics!” he echoed.  “Metal babies—but
if they could do what they did &

“Exactly,” I finished his thought. ‘“You
are wondering what the grown-ups could do.
So am L.”

“So purposeful, so deliberate,” he arose,
shakily. *“Like whatever it was that broke
the sun rays and snared the aurora. Like
the mark—" he stooped, and scrutinized the
stone where the thing had stood.

I bent. There upon the dust was a track,
a tiny copy of the great mark upon the hill!

A chill passed through me, as though a
door had opened into an unknown world, and
out of it a cold wind had come.

“You're—you're frightened 2" Ruth touched
Drake’s hand.

“Well—" he hesitated, “not cxactly—
frightened. But I've been a whole lot easier
in my mind. And my sole ambition just
now, Miss Ventnor, is to help get you out of
the range of those—bahies—and their fam-
ilies, quick. Come on, Professor.”

He swung her over the fissure, and ran
with her toward the shattered entrance. I
followed him.

If Drake was not frightened, I have no
shame in saying that I was. lfor what we
had beheld in the dusk of the ruined chamber
had heen outside all experience, beyond all
knowledge or dream of science.

Thor compressed in Hop-o'-my-thumb.
The lightnings incarnate in metal corpuscles
—and thinking. Metal given volition, move-
ment, cognoscence.

Metal things with minds!
brain!

Metal with a

CHAPTER VI
THE SMITING THING

THE twilight was stealing upon the close-
clustered peaks. Another hour, and
their amethyst and purple mantles would
drop upon them; snowfields and glaciers
sparkle out for their moment of irised beauty,
night would fall. As we hurried along I
wondered, with deepening of that dread, to
what secret place within their brooding im-
mensities the metal mysteries had fled? And
to what myriads, it might be, of their kind?
And those hidden hordes—of what shapes
were they? Of what power?

I turned aside, made my way out upon the
ledge and looked over the haunted hollow.
Unbelieving, I rubbed my eves. A lark had
risen from the top of one of the stones and
had flown caroling up in to the shadowing
sky. A flock of the little willow warblers
flung themselves across the valley. scolding
and gossiping; a hare sat upright in the
middle of the ancient roadway and raised
inquisitive cars.

The hollow itself lay sercncly under the
ambering light, smiling, peaceful—emptied of
terror.

waany amaricanradiaobhictans com

I dropped over the side, and walked cau-
tiously down the road up which but an hour
or so before we had struggled so desperately,
Yes, gone was that soul of loneliness: utterly
vanished the currents of despair that had
striven to drag us down to death. The bowl
was nothing but a quict, smiling, lovely little
hollow in the hills. I looked back. Even
the ruins seemed to have lost their sinister
outlines; they were time-worn, crumbling
stonies and nothing more.

I saw Ruth and Drake run out upon the
ledge and beckon me. I stumbled up the
side, and joined them.

“It’s all right,” I cried.
Chiu-Ming.
open ”

I'rom the portal scampered Chiu-Ming,
his robe tucked up about his knees.

A rifle-shot rang out above us; another
and another.  Then Ventnor’s shouting :

“Ruth! Thornton! Drake! Here! They
are coming!”

[ “Get Martin and
Quick — while  the way’s

$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.”

There was a flaming of spears high up the
winding mountain path. Down it was pour-
ing an avalanche of men. I caught the glint
of helmets and corselets. Those in the van
were mounted, galloping two abreast upon
sure-footed mountain-ponies. Their short
swords, lifted high, flickered like lightnings.
After the horsemen swarmed foot soldiers, a
thicket of shining points and dully gleaming
pikes above them.

Again Ventnor’s rifle cracked. One of the
foremost riders went down, another stumbled
over him. The rush was checked for an
instant, milling upon the road.

“Drake,” 1 cried, “rush Ruth over to the
tunne! mouth. We can hold them there. I'll
get Martin. Chiu-Ming, after the pony,
quick”

I pushed the two over the rim of the
stairway, and shouted to Ventnor.

“To me, Alartin. Ruth and Drake are on
their way to the tunnel we came through.
Quick!”

I heard him empty his magazine with al-
most machine-gun quickness. There was a
short pause, and down the broken steps he
leaped, grev eyes blazing.

“My pony?” he ran beside me toward the
portal. “All the ammunition is on him.”

“Chiu - Ming’s taking carc of that,” I
said.

We darted out of the gateway. A good
five hundred yards away were Ruth and

(Continued on puge 634)
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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 howse in the country, and the new confidential prices on
standard radio merchandise zre 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

_ !.IODIGOE
ATALOGV?

|

from Radio’s Oldest @;/

Mail Order House

WE are the oldest established, exclusive radio mail order
house in the country. Our motts is “Quick Shipment.” v \\\
All orders are shipped within 24 hours. Quick, prompt, cour- 5 \
teous service. We carry a larger variety of radio parts and 53
findings than any other radio house in the country. P

“RASCO HAS IT”

If you are in need of certain small racio parts that other radio and
mail order houses do not bother to carry, zet the Rasco parts catalog
and you witl find them there. anything from u screw to copper ribbon and

telephone diaphragms, as well as thousands of other small radio findings. %
Just to mention a few:

Lugs, nuts, dials. vernier dials, jacks. plugs. every kind of knob, cords,
panels, screws, sliders, washers, selenium, tinteil. switches, crystals, cap

.y

nuts, Litz wire, cord tips, brass reds, resistances, name plates, spring

binding posts, switech parts, metal ribhon, carton balls, binding posts,

all types, switch points, switeh levers. lock washers, carbon grains, ground

clamps, metal pointers, insulated tubing, law melting metal, antenna con-

nectors, bus bar wire, as well as thousands of other articles.

We carry the Largest Varicty of Small Radie Parts in the World.
We also carry ALL standard radio merchandise.
ANYTHING IN RADIO

RADIO SPECIALT

PLACE . .
K CITY. N. V.
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AtHome
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$100 aWeek

Emz ed By Young Artist

“l am earning $100.00 a week”
'. | writes our graduate, P, C, Roberts,
T o f Fla. “Pretty good for a young man
[ of twenty.'
W Graduate Wm. R. Kent, New Jer-
Ly soy, writes: “I have obtained $100.00
Tfur a single drawing which only
teok a day to do.™
Harold A. Allen, R. I., writes: “I
%\ have made $40.00 in a smgle 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
[ “mectures that sell,”” while learning. E. V
Fritsch, Texas, who had completed only
one-third of the course wrote: 'l earn
$10.00 to $15.00 a day.”” Miss H. H. Hart-

¢ leigh, Mass.. writes: ““I have made $235.00
[ and I've only sent in 12 lessons,”” Dawid
S~ W. Gould, Maine, wrote, while learning

I 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:; 2400  Magazines; 25,000

l Printers; 1,100 Book and Music Publish-

ers; 700 DPhoto-Engravers; 3,000 Depart

\ \\ ment Stores; 5,000 Art Stores. Retail

\: Stores also nuse drawings for advertise-

meuts and display cards. No need to

leave home—hundreds of buyers prohably

1 vour own section. And you can mail
drawings to distant buyers.

O What Art Buyers Say
1
—

An Art Edifor writes: ‘‘Please furnish
names of students in thig vicinity.”” An-
other writes: ““Advise a few of your best
students to send us samples.”” A Maga-
zine Publisher writes: “We are buring
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-

e

{ion. Carl C. Thompson writes: ‘“Through
vour aid I have been offered 25 difterent
Book is free. No obligation.
Mail coupon today.

Washington School of Art, Inc.
Room 261(-E 1115 (5th St., N. W.
Washington, D. C.

= | positions !
No salesman will call.
*Born?*
neoded: A T

not
markable method
bas taught many
who ha ngver
drawn before.You
too, can learn.

Washington School of Art, Inc,
Room 261 1-E1115 1Sth St., N. W., Washington ). C.

| Please send me withont coat or obligation your book also details
| of your offer to new atudents

Name .
(Please write plainly, Mr . Miss or Mra )

Address .. .. ..o

MYy B e b e e R 32 e St te) s pimed

Please state age ........
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Drake, running straight to the green tunnel's
mouth. Between them and us was Chiu-
Ming, urging on Ventnor's beast. As we
sped after him I looked back. The cavalry
had recovered, they were now a scant hali-
nmile from where the road swept past the
fortress. In addition to their swords I saw
that the horsemen carried bows. A little
cloud of arrows sparkled from them; fell far
short.

“Stretch yourself, Louis,” grunted Ventnor.
“There’'s a surprise coming. Hope to God
I judged the time right. It'll hold ’em for a
little while if I did—-"

There was a thunderous booming behind
us; a crashing. I whirled around. A cloud
of smoke and dust hung over the northern
end of the ruined fortress. It lifted, and I
saw that one whole side had fallen, littering
the road with its fragments. Scattered
among them were men and horses. On the
farther side of this stony dike our pursuers
were held like rushing waters behind a
sudden fallen tree.

“Come on!” cried Ventnor. “Timed to a
second. Hold ’em for a while. Fuses and
dynamite. Blew out the whole side, right
on ’em, by the Lord!”

On we fled, Chiu-Ming now well in ad-
vance, Ruth and Dick less than a thousand
feet from the opening of the green tunnel.
Then Drake halted, raised his rifle and
cmptied it before him. Gripping Ruth by the
hand, he raced back toward us. And as he
turned the vine-screcned entrance, through
which we had thought lay safety, was choked
by other armored men. We had been out-
flanked.

“The crevice,” shouted Ventnor. Drake
heard, for he changed his course to the
fissure at whose mouth Ruth had said the
little metal things had lain. After them
pattered Chui-Ming, urging on the pony. Out
of the tunnel, down over the lip of the bowl,
leaped the soldiers. Ventnor and I dropped
upon our knees and sent shot after shot into
them. They hesitated, and fell back. We
sprang up and on.

All too short was the check, but once
more we held them—and once again.

Now Ruth and Dick were a scant fifty
vards from the crevice. He stopped, and
pushed her from him toward it. She shook
her head. And now Chiu-Ming was with
them. Ruth sprang to the pony, and lifted a
rifle from its back. Into the mass of our
pursuers she and Drake poured a {fusillade.
They huddled, wavered, and broke for cover.
But from behind us arose a wolflike yelping.
The bulk of the pack had climhed the barri-
cade the dynamite had made, and were rush-
ing upon us.

We ran as I had never known I could run.
Over us whined the bullets from the two
covering guns. We were now close to the
mouth of the fissure. But close, close were
our pursuers, too.

“No use!” shouted Ventnor. “Three hun-
dred yards—but we can’t make it. Drop—
and shoot.”

We threw ourselves down, facing them.
There came a triumphant shouting. And in
that strange sharpening of the senses that
goes always hand in hand with deadly peril,
that is indeed nature’s summoning of every
reserve to meet that peril, my eyes took in
the armored wen with photographic nicety—
the linked mail, lacquered blue and scarlet.
of the horsemen; brown, padded armor of
the footmen; their bows and javelins and
short hronze swords, their pikes and shields ;
and under their round helmets their bearded
faces—white as our own 