an We Control Sex L

cience and
Invent lon

See Page 798 .
N

=,

EXPERIMENTER !"UBLIS_.H'lNG. COMPANY, 230 FIFTH AVENUE, NEW YORK




WHOLESALE PRICES

RADIO
SERVICIE

.Allied Service will prove a revelation to
you in what radio service can really be.
Allied Executives backed by years of
training in radio,are practical men. They
know radio. Their vast experience has
built up around them an organization
trained to serve. Months of effort have
built up a tremendous reserve of stock
that makes for prompt shipments; and
this ‘stock is new stock comprising the
season’s pick of such prominent manu-
factugers as Silver-Marshall, Tyrman,
Aero, Hammerlund-Roberts, etc.

SET BUILDERS?

Set Builders, Amateurs and so-called “Hams”
will delight in the unusual variety and remark-
able values that are offered in standard kits and
parts. Tremendous stocks —real organization —
prompt shipping service all combine to make
Allied your ideal source of supply.

RADIO DEALERNS!

The live radio dedler— the man who keeps pace
with the rapid advance of radio—will find
much of real interest in the Allied Catalog. New
A-C Sets, D-C Sets, Dynamic and Magnetic
Speakers, Television equipment, in fact every-
thing an impatient radio public is demanding,

Write for Catalog Now!
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che you wthe Courage totakeit?
| ‘ ﬂH |
1]

—This $2,000,000 %
Guarantee of a Joband Raise|

I' course you’d like to earn $50 or $75 or $100 a week—you’d like to do
more interesting work—you’d like to get into a line that offers a real
future—but do you know how to go about getting these things?

If you have been thinking of “taking a course” but have held back be-
cause you were afraid you didn’t have education cnough tolearn better-paid
work—if you have hesitated to take the risk that it would actually land you
in the better position and increase your salary—then here’s the best news you

ever heard in your life!

A

“Only one other man
and [, of six taking Cali-
fornia State Boardexam-
ination for Archilect,
passed. Then Irealizedthe
thorough and pmchcul
training given by Ameri-
can School. 1118 months
I have gone from tracer to
Chief Drafisman, in
charge of all arch m’rlural
and e ngineering work in
one of the oldest offices
here,”’
R.L. WARREN,
L.os Angecles, Calif.

“When I started Amer-
ican School (mining i
the Spring of 1915 I
was working 14 hours @
night, seven nights a week
for $1.83 a night. That
Fall [ got a job in the
Engineering Dept. of a
large firm near here. To-
day I work 5% days a
week and my salary is
largtrllmn I ever dream-
ed of when I began that
course in Mechanical
Draﬂmg

. H. SEAVERNS,

Sout.h Bend, Ind.

I want to tell you about DRATFTING, and show you that it offers you
everything in pay and opportunity that you could hope for. I want to
show you that a fine Drafting job is now easily within your reach. And I
want to set before you an amazing plan which we have worked out with
the co-operation of some of the biggest employers and engineers in
Amecrica, to prepare you at home, in spare-time, get you the job and raise
your pay—ubsolutely without risk of a penny on your part.

Come Into DRAFTING!

Thousands of men—not a bit smarter than you, with no more schooling
or experience—havegonefrom poorly paid positions as clerks, mechanics,
building trade workers and laborers into Drafting positions paying %50
to 8100 a weck, with our help. Now with a job and a raise waiting for
you as soon as you are ready for 11, all it takes is the COURAGLE to go
after it—now if you remain 1n the rut it’s because you choose to, not
because you have to.

3 Drafting Lessons
i Actually FREE to

show you how interesting

and simple Drafting is

Maybe you think Drafting is ‘‘over your head"—that it
takes artistic talent or some ablllty you haver't got. Inthat
case you have a pleasant surprisc coming to you. For I'llbe
glad to send you the first threelessons from our home-train-
ingtoshow you that the drawi ing of plansis purely mechani-
cal, casily learned and the most interesting kind of work you
ever tackled. It takes little enough courage fo look into this
wonderful opportunity —just mail the coupon and see for yourself how you
like Drafting and our guaranteed way to get into it.

Please say voun saw it in SCIENCE an

Get this
“No-Risk” Plan!

I wish I had the room here to tell you all about DRAFT-
ING—how it has become the most important branch
of every kind of manufacturing and building construc-
tion work—how fascinating the workis—the finebunch
of fellows you’ll work with—the big salaries paid—the
wonderful chances for advancement. How, while Draft-
ing is white-collar office work, it is hooked up closely
with big projects and big men, and offers the thrillthat
goes with making plans which govern every move of
the men who do the work. All thisinside dope takes a
36-page book to describe and 'l
be glad to send you a copy free
when you mail the coupon for my
no-risk job and raise plan.

7 ez

Director Extension Work.

THE AMERICAN SCHOOL

1

1

1
Dept.D-lZN Drexel Ave. and 58th St., Chicago, Hl. |
Please send without cost or obligation, 3 Drafting I
Lessons, 36-page book with theinside dope about |
Drafting and your no-risk plan and guarantee to |
prepare me, to place me and raise my pay, or nocost. I
1
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World’s Largest Bridge

Turther details of the new span
across the Hudson which will
connect New York and New
Jersey.

Mechanical “Lungs”

A new device which will save
lives of submarine wreck vic-
tims.
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Insect Cradle Builders

Dr. Ernest Bade tells an inter-
esting story of how the insects
protect the young and defense-
less.

Can We Control Sex?

The third article of a scries
dealing with sex control. The
results of questionnaires sent
to leading doctors will also be
published.

Electric Fish

Strange denizens of the deep
which kill their prey by electric
shock and produce potentials as
high as 600 volts.

e
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Why spend your life waiting for $5 raises

787

in a dull, hopeless job? Now. .. and

forever . . . say good-bye to 25 and 35 dollars a week. Let me show you how to
qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity—NOT
ny correspondence, but by an amazing way to train, that makes you a practical
electrician in 90 days! Getting into electricity is far easier than you can imagine!

Learr

LACK of experience, age or
advanced education bars no
one, I don’t care if you
don’t know an armature
from an air brake—I don’t
expect you to!

I don’t care if
you are 16 years
old or 40

Don’t let lack of money
stop you. Most of the
men at Coyne have no
more money than you
have. That’s why I have
worked out my astonish-
ing offers.

ment service,

Inventor

S sl
IPrepareYoufor Jobs
Like These
Here are a few of hundreds of
positions open toCoyne-trained
men. Our free employment bu-
reau gives you lifetime employ-

Armature Expert, 850 awk.&up
Substation Operator, $65 a wk.
Auto Electrician, $60 %wk_. &up
Maintenance Engineer,

j $60 a Week and up
Service Station Owner,

s a Week and up
Radio Expert, $60 a week & up

Not a Correspondence

School
Learnby doing. .. all real actual
work . . . no dull books, no baf-
fling charts, but building real
batteries...windingrealarma-
tures, operating real motors,
dynamos and generators, wir-
ing houses, etc., teaching you
far more than the average or-
dinaryelectrician ever knows.
That’s how we fit you imme-
diately to hold Big-Pay elec-
‘ trical jobs after graduation.

Many BIG-PAY Jobs
to Suit You
Don’t worry about a job. Coyne
training settles the job ques-
tion for life. Big demand for
Coyne trained men often ex-

nlimited

Earn while you learn

Many of my students earn a good part
or all their living expenses and should

ou need this assistance we will help you.

hen, in 12 brief weeks, in the great roar-
ing shops of Coyne, I train you as you
never dreamed you could be trained . . .
on one of the greatest outlays of electrical
apparatus ever assembled . . . real dyna-
mos, engines, power plants, autos, switch-
boards, transmitting stations. . . every-
thing from doorbells to farm power and
lighting . . . full-sized . . . full operation
every day! Nowhere else in the world can
you get such Big-Pay-Job training!

COYN

ELECTRICAL SCHOOL

H.C. LEW!S, Pl’es., Dept. l9'83

" ceeds supply. Our employ-
ment department gives you lifetime service. Two
weeks after graduation, Clyde F. Hart got a posi-
tion as electrician with the Great Western R. R. at
over $100 a week,

Get this FREE BooR

T N N N TN NN SUNN SN N AN
H. C. Lewis, Pres.

COYNE ELECTRICAL,
CHOOL, Dept.19-83

$60 t0 $200 a Week
Jobs Not Unusual

‘We can point to many Coyne men mak-
ing up to 3600 a month, $60 a week is
only the beginning of your opportu-
nity. You ean go into radio, battery or
automotiveelectrical businessfor your-
self — and make $3000 a year and up.

500 S. Paulina Street Established 1899 CHICAGO, ILLINOIS |

Please savy

VYo i

saw :t tu SCIENCLE and

90 Days

F REE COYNE is your one great

chance to get into electricity. Every ob-
stacle is removed. This school is 29 years
old—Coyne training is tested—proven be-
yond all doubt—endorsed by many large
electrical concerns. You can find out ev-
erything absolutely free. Simply mail the
coupon and let me send you the big, free
Coyne book of 150 photographs . . . facts
jobs . . .salaries. . . opportunities. Tells
you how many earn expenses while train-
ing and how we assist our graduates in the
field. This does not obligate you. Act now!

Now In Our New Home

This is our new, fireproof, modern Ul
home, whereinisinstalled thousands %
of dollar’s worth of the newest ¢
and most modern Electrical
Equipment of all kinds. We
now have a larger amount
of floor space devoted to ¢
theexclusive teaching of
practical electricity. ¥v-
ery comfort and conve-
nience hasbeenarranged
to make you happy and ¢
contented during your
training.

500 S. Paulina St., Chicago, 111,

Dear Mr. Lewis:

‘Without obligation send me your big free Book and
alldetailsof Free EmploymentService, Radioand Auto-
motive Courses, and how many “‘earn while learning.”
I understand I will not be bothered by any salesman,

INVENTION
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S. Gernsback's

bound volume.
$5.00.
for $2.00.

Remember—this is an encyclopedia—not a dictionary!
It took over two years of intensive labor to compile it.
It is the first Radio Encyclo-
pedia ever published.

~

Yadio Qn_gyclopedia

THE most valuable of Radio Books—S. Gernsback’s

Encyclopedia—now the most beautiful.
Radio Encyclopedia is now offered in this luxurious new
binding to meet the demand for a more handsomely
The limp suede leather edition sells for
The Keratol-leather stiff binding still can be had

cyclopedia
meaning of every word and phrase used in the entire
Radio Art. Every circuit, part and apparatus is thor-
oughly explained. A complete cross index is just one of
the many features of this remarkable book.

There are 1,930 definitions—549 diagrams, photo-
graphs and drawings—all simple and easily understood.
The book is nearly 1 inch thick and measures 9x11 inches.

! MONEY

ISimply pay the post-
man on delivery.

Over 25,000 copies in the
stiff binding already sold.

This foremost

S. Gernsback’s Radio En-
contains the

leatr bindiry

f 2

~Z.] s. GERNSBACK, 230 FIFTH AVENUE, NEW YORK CITY




Science and Invention for January, 1929

JWill TrainYou

Heres the
PROOF

Jﬁ»"‘e’

Has Made $10,000
More In Radio
“] can safely say that
I have made $10,000
more in Radio than [
would have made if |
had continued at the
old job. When I en-
rolted with you I didn’t
know a volt from an
ampere. [ advise all
ambitious young men to
get into Radio. There :s
1o greater opportunity.’
Victor L. Osgood,
931 Cranford Ave.,
Bronx,
New York City.

$375 One Month in
Spare Time
“Receutly 1 made $375
in one month in my
spare  time installing,
servwmg, selling Radio
Sets.
Larle Cummings,
18 Webster St.,
Ilaverhill, Mass.

$450 a Month

“I work in what T be-
lieve to be the largest
and best-equipped Radio
shop in the Southwest
and also operate KGFI
1 am a\eragmg $450 a
month.’

Frank M. Jones,

922 Guadalupe St.,

San Angelo, Tex.

Em

Please say you

loyment Service fo all Gr

at Home toFill
a Big-Pay
4 RadioJob|

If you are earning a penny less than 350 4 week, send for
my book of information on the opportunities in Radlo It’s
FREE. Clip the coupon NOW. A flood of gold is pouring
into this new business, creating hundreds of big pay jobs.
Why go along at $25, $30 or $45 a week when the good jobs
in Radio pay $50, $75, and up to $250 a week? My book,
“Rich Rewards in Radio,” gives full information on these
big jobs and explains how you can quickly become a Radio
Expert through my easy, practical home-study training,

Salaries of $50 to $250 a Week
Not Unusual

Get into this live-wire profession of quick success. Radio
needs trained men, The amazing growth of the Radio busi-
ness has astounded the world. In a few short years three
hundred thousand jobs have been created, And the biggest
growth of Radio is still to come. ‘T'hat’s why salaries of
$50 to $250 a week are nof unusual. Radio simply hasn’t
ot nearly the number of thoroughly trained men it needs.
btudy Radio, and after only a short time land yourself a
REAL job with a REAL {uture.

You Can Learn Quickly and
Easily in Spare Time

Hundreds of N. R. I. trained men are today making big
money—holding down big jobs—in the Radio field. Men
just like you—their only ad\'amage is training. You, too,
can become a Radio Expert just as they did by our new
practical methods. Qur tested, clear training makes it easy
for you to learn. You can stay home, hold your job, and
learn quickly in your spare time. Lack of education or
experience are no drawbacks., You can read and write.
That’s enough.

Many Earn $15, $20, $30 Weekly
on the side while learning

My Radio course is the famous course ‘‘that pays for
itself.” I teach you to begin making money almost the day
vou enroll,

My new practical method makes this possible. I give you
SIX BIG OUTFITS of Radio parts with my course. You
are taught to build practically every type of receiving set
known. M. E, Sullivan, 412 73rd Street, Brooklyn, N. Y,
writes: “I made $720 while studying.” Earle Cummings, 18
Webster Street Ilaverhill, Mass.: “I made $375 in one
month.” G. W, Page, 1807 21st Ave., Nashville, Tenn.:
“I picked up $935 in my spare time while studying.”

Your Money Back If Not Satisfied

I’ll give you just the training you need to get into the
Radio husiness. My course fits you for all lines—manufac-
turing, selling, servncmg sets, in business for yourself, oper-
ating on hoard ship or in a hroadcasting station—and many
others, I back up my training with a signed agreement to
refund every penny of your money if, after completion, you
are not satisfied with the course I give you.

ACT NOW —e64-page
Book is FREE

Send for this big book of Radio
information. It won’t cost you a
enny., It has put hundreds of
ellows on the road to bigger
pay and success. Get it. In-
vestigate. See what Radio has
to offer you and how my Em-
ployment Department helps you
get into Radio after you graduate.
Clip or tear out the coupon and
mail it RIGIIT NOW

J. E. SMITH, President

National Radio Institute
Dept. IMV

sew 1t in

przct:cal way

SCIENCE and

3of the Ioayou
can build

l-'mdouf quick
abouf fhls ‘

J. E. SMITH, President,
Dept. 9MV, National Radio Institute,
Washington, D. C.

Dear Mr. Smmth: T\md]y send me your big hook
“Rich Rewards in Radio,” giving information on
the big-money opportunities in Radio and your
practical method of teaching with six big Outfits.
I uncerstand this bHook is free, and that this places
me under no obligation whatever.
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T. 0’CONOR SLOANE,

A.B., AM., LL.D., PhD.
Noted Instructor, Lecturer  and
Autlior.  Formerly Treasurer Ameri-

can Chemical Society and a prae-
tical chemist with many well known
achievementy to his credit. Not
only has Di. Sloane taught cheis-
try in the class-room but lhe was
for many years engaged in com-
mereial chemical work,

'/ Dr.T.¢ ani@@
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Industrial firms of all kinds
the right men, Salaries of $10,000 to $12,000 a year are not
unusual {or chemists of exceptional abilities, Chemistry
offers those who are ambitious and willing to apply them-
sclves conscientiously the greatest opportunitics of any vo-
cation. Why be satisfied with small pay and hard, thankless
work—learn the profession of Chemistry and your salary will
depend only upon your own efforts and your own abilities.

pay tempting salaries to got

The work of the chemist is extremely interesting. If you
are fond of experimenting, if you like exciting and fasci-
nating work, take up Chemisiry. To the man who is dis-
satisfied with his present job, to the young man just deciding
on his life work, Chemistry holds alluring charms, and count-
less opportunities. 1f you want to earn more money, the
way 15 open through our course in Chemistry,

Now Is The Tiime To
Study Chemistry

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

ten vears are going 1o show the greatest development in this science that this country has ever scen.
Those who have the foresight and ambition to learn chemistry now will have the added advaniages
and greater opportunities afforded while the chemical field is growing and expanding.

You Can Learn At Home

Ability To Understand Plain English The Only Requirement

Dr. Sloane will teach you Chemistry in a practical and intenscly intercsting way. ‘Our home

study course written by Dr.

Sloane himself is practical, logical and remarkably simple.

It is illus-

trated by so many experiments that are performed right from the start that anyone, no matter

how little education he may have, can

Experimental Equipment Given
to Every Student

We give to every student iwithout additicnal charge, this
chemical equipment including fifty pieces of lauburatory appara-
tus and supplies and thirty-nine different chemicals and re-
The fitted heavy wooden box serves not only as a case
for the outfit but also as_a laboratory accessory tor performing
particvlars about this
feature of our course are contained in our free book ‘“‘Oppor-

agents,
countless experiments. Full

tunities for Chemjgts.””

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

obtaining a position in Chemistry.

are doing.

the course and what it will do for you.
owe it to yourself to get this book.
special
mind. Or just write your name and ad-
dress_on a postal card and mail it to
us. But whatever you do, act todayv!

Don’t Wait—Mail the Coupon NOW!

CHEMICAL INSTITUTE of NEW YORK, Inc. oA

16-18-DEAST 30TH STREET

Home Extension Division 1 NEW YORK, N. Y. 'I
y »

S&1-1-29

.. -~-||||““ "hté.%l Il
will teach jrou

t in your own Feme

| “lVIII'Iummw
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What Well-Known
Authorities Say
About Our Course

Irom Hudson Maxim,

“Dr. Sloane has dono a much-needed
work in a much better way tham any-
('ihing of tho kind has, heretofore, been
one,

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

‘I, therefore, unreservedly recommend
and placo my highest indorsement on his
work,”’
From Dr. W. W. de Xerlor,

“I can not recommend your course too
highly and I congratulate both you and
Dr. Sloane on same.”

From John A. Tennant,

““This is something which has long
bern needed. Your long experience ir
the teaching of chemistry . . . assurance
that the course will be practical as well
as plain 10 the untrained students.’’

What themdents Say:

“Your course has been worth $50,000
to my concern.’’

_ "This is just like reading some fas-
cirating fiction story.’’

“1 have just been made
Chemist of my concern.”’

““You may be pleased to learn that I
have re-entered the laboratory of my for-
mer cmployers as their chief chemist. The
work under my ecare involves several hun-
dred thousand dollars a year.”

“I am going 1o keep right at the study,
for it has helped me greally. It is really
the knowledge 1 have gained from it that
made it pessible to hold the job I have at
present.”’

“’Let me state that I have ohtained a
new and hetter position; this is with the
Heller and Merz Aniline Dye Co. in their
main laboratory. Thanks to your course 1
am well prepared and able to hold same.’’

"l now have a fine position as chemist
at th~ Du Yont Dye Works. It was thru
your eourse walone that I have been so
successful.””

“1 have written to different people
apout your coutse and they speak very
Lighly of same.””

JIP T don’t learn §t isn’t your fault for
{tﬁ.'."] that your lessons contain a whole
ot.

Assistan{

(Names and addresses on request)

You do not have to have even the small price of the course to start.
You can pay for it in small monthly amounts or earn it as many others
The cost is very low, and includes even the Chemistry
outfit—there are no extras to buy with our course.
let us explain how you can qualify for a trained technical posi- 7z
tion without even giving up your present employment.

tunities for Chemists,” and full particulars about V4

] | Send the
coupon right now while it is fresh in your

& NaMp

/ ADDRESY

DIPLOMA AWARDED TO EACH GRADUATE

.. Upon graduation each student is awarded our Diploma in Chemistry, cer-
tifying that he has su_CCessfully'completed his studies.
certificate will be a source of pride to vou all your life, as well as an aid to /

Your

Write us and

re

Please say you saw it in SCIENCE and INVENTION
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name on this 4

tell me about your plan of payment.

ey A

B

S V4
Easy Monthiy Payments ., sooen
/ OF NEW YOREK
Home Extensiorn
# 16-18-D-East 30th St.,
Division 1
New York, N. Y.

4 .. Please sena me at <,

MAIL THE COUPON FOR FREE BOOK ¢ ./, o, isstign on'
E & . Part. your [ree book ‘‘Opportuni-

) - , ties for Chemists.” and full par

Your name and address on the coupon will bring you 7 ticulars about the Experimental Equip-
by return mail our interesting free book, “QOppor- & ment glien 1o every student. Also jlease

tPeeis.canresa0castettananrsonansrrastane

cierierecacarecas STATPiceeiees wosvaccasvocar



Science and Invention for January, 1929 791

FACTORY TO YOU-SAVE 507%-COMPARE WITH COSTLIEST OUTFITS BEFORE YOU BUY

. . S Y'S
£ apweﬂul newd o 30 EQE E

AC Electric or Battery

3
Year
Guarantee

B

Get Our ’ e tusa
Builtlike, Lookslike

Send No Per;guét(n,s likea

set

Money Marvelous new 3-year guar-
9th A el Saper - Shielied
Miraco set, removed from

A nnivers a :?Jblr:etﬁ g::l:‘-ﬁl‘;wc:)‘::ec‘;?;
ry DY llYlnteat features. Built

' ower section on
Offer! modeim

The Latest, Finest and
CostliestConstruction

/~INEW LOWI=
FACTORY PRIC
SAVE 507

““_b “onedial .

Wide Selection of y ¥ -
Beautiful Cabinets A\ \
AC or Battery Sets

30 DAYS HOME TRIAL

A popular walnut Hi-
Boy Console, withdrop-

) — N\

B\ @ ARK REGISTERED N
CATHEDRAL TONED, SUPER SELECTIVE, POWERFUL DISTANCE GETTERS
Celebrating its 9th successful year, hum-free operation, tremendous
America’s big, old, reliable Radio “kick” on distant stations and
Corporation springs a genuine razor-edge selectivity—with its
sensation in high-grade sets. With costly sturdy construction, latest
its latest, Super-powered, 1-dial features, including phonograph

Miracos —the —_— pick-up connec-
All Blectric | BIG DISCOUNTS
Rty I Exclusive Territory

K E

Richly designed, gen-
uine walnut console
of fincst type. Elec-
tro-dynamic or mag-
netic power cone, or
longaircolumn
Marvelous

speaker.
value.

tion, ease of tun-
tained, hum- to User-Agents on

ing, beauty, and
economy — a

free, AC-8 and

ACH, using AC §| BATTERY OR AC

LECTRIC OUTFITS

make you the

Miraco will
tubes or the new envy of many

leaf desk. Beautiful . -

two-tone finish. Rare 8-tube models_ M- whose radios :

bargain! for batteries or Eliminators—you cost 2 to 3 times as much! AC-8—571.50
*

Spinet console, genuine

of speakers, Also comes
in Electric Phonograph-
Radio Combination.

2

A new-type arm -chair
console. Genuine walnut.
Very pretty. Low priced.
Electro-Dynamic or Mag-
netic- Power Speakers.

At right, a Lo-
Boy console,
walnut finish,
thatcostslittie.
A gem!

Above, popular inexpensive
combination. Set on Table
Speaker (sold separately).

1
Beautifully graceful

two-tonewalnut.Choice |

A

are guaranteed values and savings
unsurpassed in the fine set field.
Compare a Miraco with highest-
priced radios, for 30 days in your
home. Surprise and entertain
your friends—get (heir opinions.
Unless 1009, delighted, don’t bury
7t/ Return everything—1the com-
plete oulfit—at our expense. Your
decision is final—absolutely! o
Only exceptionally fine radios,
of the very latest approved type, at
rock-bottom prices, could possibly
back up so liberally unconditional
a guarantee. Send coupon now for
Amazing Special Factory Offer!
Don’t Confuse with Cheap Radios
With its rich, clear Cathedral tone,

Miraco Outperforms ’em All In Chicago
On the Miraco Unitune, to start with, will say : I got to date
61 stations outside of Chicago,fiom the Pacific Ocean to the
Atlantic Ocean, and from Anchorage, Alaska, to the Gulf of
Mexico. and I tried the set with 3 different antennas. That
is an outside aerial 152 feet, an inside acrial 20 feet, and

Many thousands of Miracos—
bought after 30 day home com-
parisons—are .cuttmg through
locals and getting coast to coast
with the tone and power of costly
sets, their delighted users report.
Miracos are laboratory-built with
finest parts, and embody 9 years’
actual experience in constructing
fine sets. Approved by Radio’s
highest authorities.

Deal Direct with Big Factory
Everything reaches yousplendidly packed
and rigidly tested to insure your instant
enthusiasm. Enjoy the outfit 30 days—
then decide. Liberal 3-year guarantee on
each set. Play safe, save lots of money,
and insure satisfaction by dealing direct
with Radio’s old, reliable builders of fine
sets—9th successful year.

Super 9 and beat that one.

Unbeatable value in a 3-
year guaranteed Superp
Shielded Metal Chassis.

Also New, More
Powerful Battery
Sets

The newest and latest in
battery operated sets, de-
gigned with same ad-
vanced features used in
clectric sets! Same_wide
choice of cabinets.. High-
estquality,amazinglylow
priced

light socket. I want to say that your set does outperform
the other sets I have. I put it up against-a World Recerd
Then I put it up against a
(names expensive make), and beat that one. Next I putit
up against a Neutrodyne and beat that one. HARRY
KOPP, 6555 South Peoria Street, Chicago, [llinois.

MIDWEST RADIO CORPORATION, 409-RJ Miraco Building, Cincinnati, Ohio
BEAUTIFULLY ILLUSTRATED CATALOG, AMAZING SPECIAL FACTORY OFFER, TESTIMONY OF

NEARBY USERS— All the proof you want—of our honesty. fairnesa.size, financial integrity, radio
experience and the performance of our sets—including Amazing Factory Offer—sent with catalog.

Metal or wood compact
style cabinets. Wood
D Gy, , MIDWEST RADIO CORPORATION THIS COUPON
n: Wms hﬁaqeh(i S(i:l ‘tlc r- A Pioneer Builders of Sets—9th Successful Year A!\Irso!:t(l’)ll‘zn
» Chrome nnis. s. Cathe- R . . .
: dral Electro-Dynamic | : a 409-RJ Miraco Bldg., Cincinnati, Ohio -
or Magnetic-Power 3 WITHOUT OBLIGATION, send free catalog, Amazing Special Factory Offer,
Speaker to match! \ B testimony of nearby users, etc. [0 User (O Agent [] Dealer
——— B[O Check here if interested in an EXCLUSIVE TERRITORY PROPOSITION
S ——e. n NAME ADDRESS
Please say you saw it in SCIENCE and INVENTION
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All you need is
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Back of this Agreement

Million Dollar Association

Called by noted sales executives the
foremost sales training institution
in America. Now in our 22nd year.

Maybe you wonder if you can learn the “mysteries” of selling.
Perhaps you think it takes some natural born qualities you lack.
Not a bit of 1t! I'll set before you the records of hundreds of men

—mechanics, clerks, building trade men—store keepers, farm-
ers, laborers, bookkeepers, chauffeurs. Men with no more brains, no more

education, no more experiende than you have. And I'll show you in black and white,
with names and addresses and exact figures, how they have doubled and trebled

their incomes with our help! Men JUST LIKE YOU, I tell you. And I’m prepared
to guarantee the same opportunity to you.

T[ z\ ﬁiﬂAﬂ
L
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Big money—big deals—the chance
to travel and meet important people
are yours in the work that’sas thrill-
ing as a ‘‘game’”—selling.

SHlF

Jobs, Good Pay and Selling
Experience now a part

of this training

N.S.T.A. announces the most sensational
advance in sales training in all its 22 year
history. Wehavearranged with MILLION
DOLLAR companies, in many different
lines of business to employ our students—
inspare-time—givethema chance toapply
their instruction, and get real experience
on the firing linc. For 3 months of this
part-time work you must make at least
$150.00, under the money-back agreement
shown above. You can’t beat that for a
winning combination of theory and practice.

Our salesmen put it this way. **Say,
they're paying me $9000.00 this year
to have FUNI" No work offers the
joy and the freedom and the inde-
pendence of selling. And the sky’s
the limit for your earning capacity.

Please say

KRead this amazing

5l FREE BOOK and

double your pay!

That sounds funny—but here are the sober facts:
That simplyreading thiswonder-book has proved
thie turning point in the lives of THOUSANDS
of ambitious men. And I promise you it will open
your eyes to the opportunities within your easy
reach in selling that you never dreamed were
possible. That's your end of this $150 bet—the
2¢ stamp it takes to send in your name.

€00 Per Cent
Increase

"My enrnings are now
eix times na great as
when I enrolled. 1
have changed my line
from clothing to ad-
vertiging. The consul-
tation of your experts

ap been worth as
much to me as the
training.” — L. H.
Lundstedt, 6228 Yrv-
ing Ave., Chicago, 11l

$7,286
As Salesman

*'1 was a clerk eam;ni
1,000 a year when
enrolled. Last year 1
made $7.286. 1 now
own my home, drive
# nice car and .m able
to give my family the
lninza;‘nlwayawnnted
tonee

0. o . Walsh,
Box No. 1586. Spring-
field, Mase.

ATIONAL SALESMEN’
TRAINING ASSOCIATION

Dept. 3014 National Salesmen’s Training Ass’n Bidg.
NORTH DEARBORN at ELM, CHICAGO, ILLINOIS

it

you saw

in SCIENCE and INVENTION

Over 100,000 members. Originators
of the guarantee of $150 for learning
—of the idea of making actual sell-
ing a part of our training.

We take all the RISK!

Perhaps you have been afraid to strike out
into a2 new line and make a new start. Perhaps
vou haven’t known how to go about getting
yourselfabetter kind of work and more money.
Now here, ready-made, is the service you need.
The best-paid line you ever dreamed about,
selling. Training good enough to guarantee
with a Double Money-Back Bond. Employ-
ment service that means something—calls for
over 50,000 salesmen last year. And $150 cash
earnings for learning. The greatest offer ever
made to ambitious men. Certainly not a dime
do you risk. Certainly now you have no
excuse for sticking in the rut of small pay

and hard work. Reach out, right here and

now —put your name and address
on the coupon, and I'll do the rest.

loHoint

) President
Y
/ National Salesmen’s Training
Association i
Dept.301A N. S. T. A, Bidg., Chicago, IlI.
Please send FREE and without obligation
your wonder-book *'The Secrets of Modern,
Dynamic Salesmanship’* and your guarantee
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““Those Who Refuse to Go Beyond Fact Rarely Ger as Far as Fecr”’

. . HUXLEY

THE

OST people are under the impression that
I\/I the human being is endowed with only

five senses. ‘lhere is, however, a well
defined sixth sense which science has recognized
for a long time. As a matter of fact, its recog-
nition dates back more than a century.

The first one to call attention to this sixth sense
was Sir Charles Bell, a Scottish physiologist. His
epoch making work has been discussed in a recent
book entitled, “The Sixth Sense,” by Dr. D. I
Fraser-Harris, M.D.; D.Sc.; F.R.S.E.. Bell an-
nounced his new doctrine in physiology on IFebru-
ary 16, 1826, in a paper read before the Roval
Society entitled, “On the Nervous Circle which
connects the Voluntary Miuscles with the Brain.”

The sixth sense, in a few words, may be sum-
marized as the “Muscular Sense.” This muscular
sense, according to Dr. IFraser-Harris, is our
awareness of the state of activity of our muscles,
the appreciation of the degrees of tension or
strain or resistance to the action of a muscle or
group of muscles. 1t is technically called “kinaes-
thesia.” In other words, the sense related to
muscular movement.

Before Bell made this announcement, he had
sometimes previously come to certain conclusions
which are fully accepted today. He discovered
that there are two classes of nerves in the human
body, those that connect the nervous system to
certain tissues and those which come from the
tissues and lead into the nervous system. Bell,
on examining carefully the nerves which connect
the muscles, found that not all of them really
weent into the muscles. Instead, some went the
opposite way. These lie termed sensory nerves of
the muscle. He then furthér reasoned that if a
muscle is endowed with sensory nerves, then the
muscle itself must be the source of a sense, which
is the muscular sense.

In his paper to the Royal Society, he stated as
follows: “The profuse supply to muscles of
nerves, whose office it is to convey sensation in
addition to motor nerves through which motion
is exhibited.”

Ie furthermore says that “two nerves are neces-
sary to a muscle, one to excite action, the other
to convey the sensation of that action and that the
impression runs only in one direction; for in-
stance, the nerve that carries will outward can
receive no impression from without, the nerve
that conveys inward a sense of the condition of
the muscle cannot convey outward.”

One of the most interesting phenomena of the
sixth sense is our ability to judge weights and

SIXTH SENSE

By Hugo Gernsback

practically every other voluntary muscular move-
ment. A few examples will show this clearly.
You see on the floor a heavy weight labeled 100
Ibs. and you are asked to lift it. You will make
an effort to lift it, knowing instinctively about
how much 100 Ibs. is. You will brace yourself
against the floor and make an effort to lift the
weight. But, if now, some trickster had substituted
a hollow shell for the weight; in other words,
if the weight is merely a dummy, a curious thing
happens. Your hand, which has grasped the han-
dle of the weight, is sure, in almost every case,
to strike vour chin, or fly up into the air most
ludicrously, and in many cases you will be upset
by the effort for which you prepared yourself and
which effort did not materialize.

If vou are going to pick up a heavy pitcher
of water the sixth sense will bring the proper
muscular activity into play even before you liit
the pitcher. If you have to lift a sheet of paper,
or a feather, an entirely different action comes
into play by the muscles.

The same thing happens in all of our move-
ments, practically all day long, and is of particular
interest in the various sports. Those who have
a highly developed sixth sense usually excel in
sports, such as tennis, baseball aud others, because
their sixth sense is far more accurate than that
of their opponent.

A good billiard player, for instance, must have
a most excellent sixth sense, because it requires
his muscular coordination to be of a most delicate
order. An eighth or a quarter of an ounce too
much weight put behind the cue, and even less,
forms the difference between success and failure.
as far as the billiard player is concerned.

And while we may not realize it, because we
are too familiar with it, the sixth sense is just
as important as any other of our senses. As
Dr. Fraser-Harris points out, muscular sensations
constitute what have been called “guiding sensa-
tions,” that is, sensations which literally guide us
in grading the intensity of the output of energy
for muscular effort. Thus, for instance, as we
chew our food, the sensations of the degrees of
resistance which the teeth encounter against the
food guide us in regard to the further kind of
chewing required-—energetic if much resistance
has been encountered, slight if there is little.

The same is the case with common walking.
In locomotor ataria, the muscular sensations be-
come enfeebled and the man walks by putting out
too much energy. This gives rise to the high-step-
ping stamping gait characteristic of that disease.

Number 9.

My. Hugo Gernsback speaks every Tuesday at 9.30 P. M. fram Stations II'"RNY (297 meters) and 1W2X AL (30.91 meters) on varions scientific subjects.
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Prof. Thomas Hunt Morgan, B.S. M.JS.,
LI.D., Ph.D., professor of biology at the
University of California, and awhose name
is inevitably connected acith the subjects of
heredity, experimental embryology,
zoology and sex.

“Even if we could con-
trol sex who would
want a son with the
chromosome constitu-
tion of a daughter, or a
daughter who has the
make-up of a boy,”
says Prof. Morgan.

Sex 7s normally determined by an
automatic internal mechanism

Can We
Control
Sex?

OR two
thousand
years, as

N the previous issue of this publication

The Subject of Sex Control

ollary to this view
it seemed a good

guess that tl
It will be remembered that in the De- 2 Bt the sex

far as the written
records go, men
have wondered
how it happens
that the same
number of boys
and girls are
born. It is a mat-
ter of absorbing
interest to every

there appeared the first article on the
subject of Sex Control. This was the first
of aseries of three manuscripts on this topic.

In the present article, we are fortunate
‘to present another eminent scientist lec-
turer and experimenter whose name is un-
unmistakably linked with the subject of
sex and heredity. His experiments along
these lines for years alone would cause his
statements, conclusions and predictions to
be of inestimable value to lay reader and

cember number we also published a ques-
tionnaire, copies of which were sent to 587
of a selected list of physicians, obstetricians
and scientists, whose work makes them fa-
miliar with this more than interesting topic.
Their findings on the question, “Can We
Control Sex?” will be printed in the Febru-
ary issue, which will also contain the last
of this series of articles. In the present
article, Prof. Morgan explodes a few more
of the pet superstitions with which the sub-

of the offspring
had something to
do with the right
and left sides of
the body. Since
the male was as-
sumed to be the
more active or
potent agent, it
was natural to as-
cribe to him the

parent; and in

k scientist alike.
countries  where

ject of sex control has been infested. .
difference that

was efficacious.

the inheritance of
titles or wealth
follows the male line, the sex of the expected child is a matter
of vital importance to others besides the parents. It is no
wonder, therefore, that many superstitions have grown up con-
cerning the role of the mother, and even of the father, in
relation to the sex of the unborn child. Quackery here flour-
ished where ignorance prevailed, and if the discovery of the
method by which sex is regulated has done no more than sweep
into discard the countless vagaries of the past, we should rejoice
that science can now, at least, insist that false hopes be not
encouraged, and do away with practices that were based on
fallacious reasoning. i

Even if modern science places beyond our reach all desire
to tamper with a fundamental law of our being, we may will-
ingly accept so beneficent a gift of nature, insuring on the
average that equal numbers of the two sexes are constantly
produced. The selfish desire of the individual is far less
important than that the human race should run its appointed
course with no great disturbance in the number of men and
wonien.

It may be instructive to pass in review some of the many
futile guesses that have been made in the past; for they show
that the plausibility of an a priori argument may be wide of
the mark. It is extraordinary, too, that among the thiousands
of attempts to solve the problem not even one approximated
the truth, although the situation is in reality a very simple
one. The failure to make even an approximate guess, we
now realize, was due to total ignorance of time and place at
which sex is determined. )

A very ancient view, discussed by Aristotle, held that the
materials out of which the eggs of the female and the semen
of the male are made; are produced by the meeting in the
reproductive organs of the elements of all parts of the body.
In this way a formal attempt was made to “explain” the
likeness of the children to their parents. As a .sort of cor-

Hence it was af-
firmed that the materials from the right testis produce males
and those from the left, females. The refutation of this gen-
eralization was known to Aristotle, who pointed out that
cases were known where a man, partially mutilated in war,
had produced both daughters and sons. Ludicrous as this
supposition now appears to us, nevertheless within the last
twenty years more than once it has been argued that the eggs

Fig. 1. A Gynandromorph of the fruit fly Drosophila that is male

on the left side and female on the right. The male of this species is

smaller than the female, and this is true also for the left side of the

Gynandromorph. Notice particularly on the left side a small sex

comb on the foreleg, the smaller left aving, and the male markings
on the left side of the abdomen.
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Theories of Sex control
are NuUMmerous

By

Professor

THOMAS
HUNT

MORGAN,
B.S.,M.S.,LL.D.,Ph.D.

ovary of the female.
struction then appears.

from the right side produced boys,
and those from the left girls. As-
sured results were guaranteed by one
writer if the prospective mother at the
time of procreation assumed a posture
siipposed to be compatible with the
reception of the right or left egg as it
passed from the ovary into the ovarian
tube. Ignorant as to what actually occurs
during the ripening and expulsion of the
eggs from the ovaries, it was not difficult
to appeal to the credulous, anxious for a
son or a daughter.

More illusive is the theory that male
and female eggs are alternately produced
by the ovaries. By proper timing of the
menstrual periods from the last one
(when a child of known sex was born)
it was claimed that the sex of the next
child could be predicted. Aside from the
difficulty of sufficient knowledge of each
active period and of the fate of the egg
then set free, the erroneousness of this
view is patently manifest in the light of
recent work, showing that the differential
factor is not in the eggs but in the sperms
of the male.

At one time a certain amount of inter-
est was aroused by a generalization based
on the assumption that the male is the
more active sex, more katabolic; while
the female is the passive or anabolic sex.
1t was argued that any condition during
the development of the embryo, outside
or inside, which was in one or the other
direction, determined the sex of the em-
bryo. Aside from the vagueness of the
assumption that such a difference exists

Female Male
XX XY
Eggs X X — Y Sperm

X X

Female Male
Fig. 4. This diagram technically represents
the same action taking place in Fig. 3. Just
before the final stage in the ripening of the
germ cells (both the eggs and sperm) the
chromosomes in each germ cell come {o-
gether side by side, and as the cell divides
half go into one daughter cell and the other
half into another. The result, the mature
eggs and sperms acill therefore, after division,
contain only half as many chromesomes as
originally. When the sperm joins the egg
the correct number of chromosomes is re-
stored. Imporiance is attached to the X and
Y chromosomes.

Fig. 2.
castration, develops the full cock plumage as seen in b. This must mean that in the Sebright
race some substance is formed in the male glands similar to that normally found only in the

To the left, a, there is a photograph of a hen feathered male Sebright awhich, after

When the testes is removed from the Sebright male, his full genetic con-
It is quite evident that there is a wvast difference between the two

chickens illustrated in a and b, yet before operation b avas identical «ith a.

Female

46 Chromosomes

Before
reduction
Mother Cell Male,
Total 48 Chromosomes Spermatocyte
Other 23\ Other 23
Chromosomes Chromosomes

Sperms

Other 46
Chromosomes

Male

Fig. 3. The illustration is identical avith

that in Fig. 5, but has been changed in the
manner of presentation, so that it can be
more readily understood by the lay reader.
It shoacs in particular the process of reduc-
tion. Refer to the caption under Fig. 4
for further details.

Fig. 5. This showes the chromosomes in a
sperm, with the dotted line indicating the Y
chromosome. Note that in the diagram imme-
diately akove this one, the X and Y chromo-
somes are accentuated in size, but actually the
differentiation awould be as here shozen.

between the male and female there is no
guarantee that the sex of the child could
be influenced by such agencies. Many
subsequent experiments on other animals,
including mammals, led to entirely nega-
tive results.

Belonging to this general category is
a still older view that the sex of the child
will be that of the more vigorous parent.
Disconcertingly vague as to what consti-
tutes greater vigor, the suggestion would
seem to call for families all sons or all
daughters, according to the relative vi-
tality of the parents, unless it be assumed
that vitality waxes and wanes with the
changes of the moon. Here, too, may he
catalogued another suggestion, namely,
that the age of the parent determines sex
—an old male and’a young female should
bear more females, and vice versa. The
statistics collected could scarcely be said
to support the interpretation. Were it
true, we should have long since found out

Female Male
XX XY

X xX XY XY
1) @) @3) @)

Fig. 6. Here the X chromosome, carrying the
gene for haemophilia is stippled. The other
X is represented by solid lines. Here half
the egygs carry the black X, half the stippled
X. There are also two classes of sperms,
half carry X, half carry Y. If any egg can
be fertilized by any sperm, there awill re-
sult two kinds of females, one normal XX,
the other carrying in from her mother one
stippled X, and the normal X from her
father. The former female has escaped, and
acill have only normal descendants, if mated
to a normal person. The other female is
affecied, and although she is not a bleeder,
being saved by the normal X, she acill trans-
mit the malady to one-half her sons. Com-
ing now to the sons of the affected female,
it is apparent that half the sons aill get the
normal X, and the other half, the affected X,
chromosome. These latter are the bleeders;
the former will have only normal descend-
ants. For other combinations, see the chart
on the fourth page.
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how to have more sons or daughters by
suitable marriages.

Far more numerous than these theories
that depend on internal factors are those
that contend that sex in man is deter-
mined by the external conditions which
surround the prospective mother. IFeed-
ing has played the main réle in this field,
and roval personages have listened to
claims of charlatans who guaranteed a
male heir,

The question is frequently asked
whether it is true or not that after a great
war more sons are born than daughters.
The statistics that were once collected
have a very questionable value. Tt is the
emotional appeal of this generalization
that makes it popular with those who be-
lieve that the human world is organized
on a divine plan of compensation—after
a devastating war!

A great deal of information has been
collected concerning the relative numbers
of males and females in different strata
of hhuman society. The differences, when
found, are interpreted as due to differ-
ences in nourishment. It has been
claimed more than once that relatively
more males are born to poorer parents,
and more females to richer ones. At hest
the differences are slight and open to
errors of interpretations of many kinds.
Moreover, equally good statistics can be
appealed to that show no such ditferences,
or even a difference in the opposite direc-
tion. After all, when such small differ-
ences are involved it is absurd to suppose
that the determination of sex could rest
on such a variahle element, for while food
conditions vary so enormously, the equal-
ity of sex shows very slight fluctuations.

The Internal Mechanism of Sex
Determination

o
HE discovery of the real mechanism
of sex determination was not made

by a single biologist, or in a single day,

Fig. 8. The diagram below illustrates the inheritance of color
The letters in the circle refer to the chart
on the corresponding page, in event that the reader awants to
compare the transmission of inherited characteristics.
male aith the color-blind eyes is indicated by the dotted circle.
The female acho distinguishes between red and green 1s shoacn
by the divided circle half black and half cross-line. The off-
spring of such a male by a normal female are normal Fi. If
tzc0 individuals of the pedigree of those at Fi are mated, there
awill be three normal offspring to one color-blind son.

&0

= - ~
= : \\\
T — .

blindness in man.

XX
G

X

Can We Control
Sex ?

(Continued from previous page)

Fig. 7. This diagram shozcs the inheritance
of two sex linked characters in the |ly
Drosophila. A yellow female fly avith achite
eyes is mated to a gray male with red eyes.
The sons, as seen in the second line, are like
the mother; the daughters like the father.
The eight flies helow show the redistribution
of the two pairs of sex linked characters,
namely, white eyes and yellowe wings. The
rods in the middle of the diagram show Joaw
these characteristics are transmitted through
the chromosomes.

Fig. 9.

The

in equal numbers.

but was the result of a series of discov-
eries by difterent observers between 1902
and 1909. The explanation turns on a
still earlier discovery, namely that in
every cell of the body there is a defnite
number of small threads or rod-shaped
bodies called c/iromosomes—so called be-
cause they stain deeply in certain differ-
ential dyes. These chromosomes, pres-
ent also” in the germ-cells, carry the
hereditary elements of the egg-cells and
the sperm-cells. \Vhen the egg is fer-
tilized by the sperm, two sets of chromo-
somes come together into a new set. If
such a process were to continue indefi-
nitely it may appear that the chromo-
somes would pile up in enormous numbers
in later generations. This is avoided by
an extraordinary process called reduction.
Just before the final stage in the ripening
of the germ-cells (eggs and sperm) the
chromosomes in each germ-cell come to-
gether, side by side, and, as the cell di-
vides, halt go into one daughter cell, half
into the other. As a result, the mature
eggs and sperms come to contain only
half as many chromosomes as originally
present. Fertilization restores the {full
number. (See Figs. 3, 4, and 10.)

The crucial discovery turned on the oc-
currence of a differential pair of chromo-
somes called the NX- and the Y- chromo-
some. The female contains two X’s,
the male an X and a Y. When the sperm
cells undergo reduction, the X goes to
one sperm and the Y to the other. When
the egg-cells undergo reduction each egg
retains one X. When the sperm contain-
ing an X enters an egg, a female (XX)
is produced ; when a sperm containing the
Y enters an egg a male (XY) is pro-
duced. These two chromosomes are gen-
erally different in size and in consequence
their history can accurately be followed.
These are matters of direct observation
and not of theory.

This is shown graphically in Figures
3 and 4.

The diagram below illustrates the reciprocal cross of
that shoaen in the diagram below and to the lefr.
color-blind female is mated to a normal male at Fi.
of this mating are color blind, like the mother. The daughters
are normal, like the father.
or if individuals acith this identical kind of descent were to
mate, the sons and daughters awould he normal and color hlind
1t 15, of course, obvious that there could be
three or four color-blind sons in succession, but a scientist does
not take his figures from one, but from hundreds of matings.

XX 9

AR/"'\
©<L "X ©®

Here a
The sons

If these offsprings should mate

XY s
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Female Male -~ is the more probable view.
In any case, the mechan-
Mother Cell Spermatocyte \ ~xy B i isythe .

The Evidence from
the Inheritance of Sex

Linked Characters

HEN Gregor Men-

del’s paper was re-
discovered in 1900 (it had
been published in 1865 but
its significance not real-
ized) a new era in the
study of heredity began,
and it was soon found that

In the human species 48

chromosomes (Fig. 5) are A
present. The {female has
two X-chromosomes, the
male one X- and one Y-
chromosome. Each mature
egg has 24 chromosomes,
each with one X: each
mature sperm has 24 chro-
mosomes; half of them
containing a Y-, and the
other half an X-chromo-
some.

Process of
Reduction

S

There is a variation of

4 y- Y i i . . 3 . N N
- ome. anitiulon dise o] the y Fe < a certain type of heredi-
absenc‘e f‘th:e e ' tary transmission could be
& - explained if the elements
some. The male contains () of: (i SRveED
one less chromosome than UU DU C IDU D F R I c"t‘rr;e(l o
the f]el.n;(lile. fHe pioduces X X Ly the X-chromosome. An
m’?} un\§ 01 sperll}_,tloxle . : ; excellent example of this
VItITAnY: (aRCAORS L SOLLE Result Result Result Result is given in the transmis-
an X. The former (with ! ; : ' sion of a malady called
bne X) fertilizing the cex rﬁ\ 8@ F haemophilia, or bleedin
produces a male. Accord- Normal Fe¢n‘ale Nofrflal ? p o cdng,
e el ahsetver i o Womdan M BlddHer in man. It has been known
Bglcrium and a Japanese— ﬂ for a long time that this
oy ! i i : dreadful malady is trans-
the Y-chromosome is ab- If mated with man  Not a bleeder but If mated with woman mitted by normal mothers
sent in man, but according of same class will transmit malady ~ of same class o Some}of her( et
to American observers a l}sfn' 2 to 1 her sons if N e okt Dol
3 - g 7 ied to normal i not to her daughters. e
small Y-chromosome is marrie B (Contsaad 882)
f I think the latter . male (See. A) ontinued on page 882
present. All Normal : All Normal
Children N Children

, R . g . This union gives ’Hﬂemo/’/zilia is handed down by the mother to
i;g‘ 610. szrl;";/l‘:lg?rgl'r"o;x;:’;ﬁ"i;ﬁ_xiﬁgaf/:;oze;z these possibilities her sons. She does not iransmit the disease to Jer
/vf' /ll;emo[)hil;a is dotted and the {‘/’:romosé,,;e a . daughters, provided that she is married to a normal
indicated as a black stripe or block. The other and not a male .mfferu;g f'rom t/”; rr;nl(;(dy. P

{ J |20 : : male is popular nown as a
block in each individual cell is bleeder. p}l}i; le:;od does not
I("/artti)in;o 7"’?”‘“}';’ the 10’,/“"’ 23 seem 1o have the property to
"/t / ;oi;”'/r here  being t/a coagulate, and even slights cuts
/; al o (t/. omo;omc;.; Ibn 18 are d{IIIgErOIlI. 'Not.(' tﬁat every
L arga ool EaCiNce efore F conceivable mating is illustrated

reduction. by this chart.
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to Y4 her sons This union gives

is,union gives these possibilities
these possibilities

This union gives
these possibilities

¥
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Female Male Female Male J
not a Blegder not a Bleeder Female Normal Female  Normal

bleeder (See F & I) bleeder (See F &) not a Male not a Male
but will * but will female  Female Male Male “bleeder (See B,E  bleeder (See B,E
transmit transmit Bleeder Bleeder Bleeder  Bleeder will transmit &) will transmit & J)
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(See A, D'&H) (See A,D & H) (See G) {See F) (See A,D & H) (See AD&H)
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Here is a photograph of the

municipal airport at Cleveland,

Ohio, showing a close-up wiew

of the new Neon beacon installed there.

Note that even at this distance it looks
like an airplane.

aid commercial flying in the United States. In the field
of aviation the advance is continuous and while not as
rapid as one might hope, it is nevertheless persistent.

This publication attempts to portray the latest strides taken
in aviation whether they pertain to airplanes or lighter-than-air
craft; safety devices, landing fields, beacons or many of the
ramifications of the aeronautical field.

It may be remembered by the reader that this publication
was the first one to publish details concerning the Graf Zep-
pelin and also to give to the reading public full information
concerning the spectacular flight from Ifriederichshafen, Ger-
many, to Lakehurst, New Jersey. To the hest of our knowl-
edge no other magazine published this story in as ecarly an
issue as the December number, which was out on the news-
stands throughout the country on November the 10th, consid-
erably less than a month after the flight was completed. This
point is emphasized to show the reader that everything is being
done to bring the iniormaion of new discoveries and new in-
ventions to his attention at the earliest possible moment.

r I NHERE is no doubt but that everything is being done to

New Landing Tee

HI front cover of this issue illustrates a scene in which

the landing Tee has come in good stead. With the ground
practically obscured by a heavy veil of fog, the Tee stands out
as a blaze of light. The green and red lights indicate the
port and starboard sides. The Tee itself shows the aviator
how to light, indicating how he can nose into the wind. At a
distance this signal looks practically like an airplane. As the
plane approaches the ground the aviator will not find it dith-
cult to make out a few of the landmarks. From an altitude
he must know where the field is, for fear of running into a
bank or cliff, or perhaps a large building. There is no way
of telling him what to do, nor can he possibly know when,
where and how to land unless he is warned of the nature of
the ground on which he is to make a three point landing.

It has been quite well established that the red heam from a
Neon lamp is far more penetrating than even the most pow-
erful searchlight. This light lias a peculiar characteristic
which makes is very easily seen at a great distance. The green
color disappears considerably hefore the red.

Details of the Landing Tee

S will be observed in the photograph, this landing Tee is
quite large. Its actual dimensions are thirteen feet long

and nine feet wide along the top of the Tee. It is made entirely
of twenty-six gauge galvanized iron with two reinforcing
trusses lengthwise. There are three tube channels which
house the Neon tubes although but two of them contain tubes.
These channels are open at both ends. The Tee is pivoted about
the center point of balance, which happens to be four feet
amxl three inches from the top or cross member of the Tee.
Here a 2%4-inch shaft is to be found. This turns on a semi-

Neon Beacon
(G1ives Aviator

It is often difficult for an

aviator to tell the direction

of the wind. This is par-

ticularly true on foggy

nights. Beacon can be seen
at great heights.

By
H WINFIELD SECOR

thrust ball bearing and a radial ball bearing. In order to
further counter-balance the cross-member of the Tee, the trans-
formers which supply the current to the Neon tubes are
mounted in the tail end. Balancing weights are fitted into
each wing in sheet metal hoxes.

The Tee itself is painted with bands of chrome yellow, while
black sections are found between adjacent yellow stripes. The
Neon tubes are red and green. The red tube is divided so
that it goes to either side of the rudder. Thus the red tube
is on the right (starboard) side of the plane and the green tube
on the port or left side. There is a third channel for the
housing of a tube still further to the right of the red tube,
and this is made available for a yellow lamp when the same
Lbecomes available.

The electrical connections to this wind Tee are made through
copper rings on a split wood pulley. The pulley is mounted
on the shaft and the current is supplied to the rings by brushes.
There are but four well-insulated wires delivering current to
the apparatus and this current supply is controlled by a double-
throw switch in the office.

The indicator is illuminated by current from a 110-volt
60 cycle A.C. circuit, which source of supply is delivered
directly through the brushes to the transformer mounted in the

This shows the airplane landing Tee as it «would appear on a foggy

night. It awill be observed that there are two long Neon tubes on

the top part of the Tee, and also tavo on the botiom or wertical por-

tion, assuming that we are describing the Tee in an erect position.

One of the Neon tubes produces a green light. The one on. the right
side is red, as is also the extreme top tube.
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Pierces Fog;
Wind Direction

This beacon swings on piv-

ots and always presents
the correct position for
landing. From a distance

the beacon looks like
another airplane.

tail. There is one transformer for the red tubes and one for
the green. The entire landing Tee consumes approximately
15 K.W. per hour. The current passing through the tubes
is twenty-five milliamperes at 10,000 volts.

By way of further information it may be mentioned that
this Tee is erected on a steel structure and swihgs eight feet
above the roof of the N.T.C. hangar at the Municipal Airport
at Cleveland. This Tee was designed and constructed by the
Cleveland office of the Bellows-Claude-Neon Company, and
the exclusive photograph illustrated on this page was taken
expressly for SCIENCE AND INXVENTION Magazine by Claude
Neon Lights Inc. ~

In Constant Service

O decrease the amount of elapsed time of a fair size jour-
ney, a great part of the flying must be done during dark-
ness. To further aid such flying at night it must be made
reasonably safe for aviators. All kinds of beacons and lights
help materially in this safety factor, but beacons alone are
not enough, nor are searchlights or any other source of illumi-
nation. The aviator must know where the nearest airport is
and must be gunided to that airport by signs which are not
only readable in the daytime, but clearly distinguishable even
at night. To be still better, these signs should be of such a
nature that they will not be obliterated by even the heaviest
of fogs or the most inclement of weather conditions. The
aviator cannot ordinarily take a chance and fly down towards
hazy land markings.
The reader will well remember how Commander Byrd fran-

A close-up of the airplane
landing Tee and its compari-
son in size with a member
of the fairer sex. Note that
there are three channels in
the upper portion of the
Tee, which accommodate the
Neon tubes. Only two of
them are used at present.

From this photograph, the pizotal point of this direction signal can
be seem. Note the cable leading up to the commutator, where the
current is taken off by brushes and fed to the transformers in the tail.
Also observe the tail structure, awhich keeps the signal
hreaded into the aind.

Awiators find it wery easy to read this signal achile flying at great

heights and in most unfavorable flying conditions. Neon lights

possess the peculiar property of penetrating fog to a greater extent

than do even the most powerful scarchlights. Even a student aviator
can understand this signal.

tically called for his hearings when lost in a heavy fog after
completing his journey across the Atluntic to France. The
reader will also recollect how the plane was brought down near
the shore and smashed while landing; whereas had a suitable
marker been available, a marker which could penetrate the fog,
the flight would have been absolutely safe, not only for the
occupants, who fortunately escaped injury, but also for the
plane itself.

The need for markers is thus evident to even the lay reader.
But markers are not sufficient. The aviator must know the
direction of the wind. He must land nose tmio the wind, and
of what use is a pennant, a flag or any other form of a wind
indicator which cannot be seen? In so far as the pilot is con-
cerned, it might just as well not exist, if he cannot make use
of it when he needs it the most. Hence the reason for this
wind Tee, which serves a dual purposc. Already requests for
further details of this invaluable aid to aviation have heen
received from forty different flving fields. It is not at all
douhtful but that these Tee beacons will soon find their place
on every flying field in this country as well as abroad.

Looking Forward

I’ course the present wind Tee is only a miniature in com-

parison with those which the future will bring. Others
will dwarf this particular wind direction indicator into sig-
nificance. Larger buildings will have the names of the towns
written on their roofs in bold, fog-piercing Neon letters; the
letters themselves being twenty or more feet in height and
made of gas-filled tubes. Illuminated arrows will point to
muuicipal airports or the arrows themselves may be made in the
form of monster tubes.

A suggestion which comes to mind now would be the illumi-
nation of air lanes with arrows of red or green showing the
north and western routes, whereas the green arrows would
indicate southern and eastern air lanes. When trails become
too numerous, it is just as easy to mark air trails as it is to
mark our highway systems. Large illuminated numbers would
indicate the trail the aviator is following.

Up to the present time, all of the neon beacons consist of long
tubes that must be placed in an advantageous position to be scen
by the aviator. Very little has as yet been done with search-
lights in which the neon lamp takes the place of the carbon arcs.
Tt has been reported that automobilists can see the road hetter
if they cover their headlights with pieces of cheesecloth, when
driving through areas where fog is heavy. It is not conceivable
that there must be some kind of a filter that will make available
the thousands of candlepower obtainable with our modern
searchlights?

Lastly, we must not loose sight of the fact that vertical
searchlights have not even been put to a thorough test. These
beams can be seen for a hundred miles or more, even from the
earth’s surface. Their spots of illumination on the clouds must,
of course, be seen by the aviator. The next step is to make
these beams produce their guiding signal in any kind of weather.
This will also be done, thanks to neon.

This is the age of surprising developments in aviation and
the commercialization of flight.
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SECOND CORRIDOR
WHOLE LENGTH OF SHIP
JUST BELOW CENTER

¢
GRAF
ZEPPE

Landing of the “Graf Zeppelin”

T dusk on the afterncon of Monday, October 15th,
A over the landing field of the U. S. naval air station at
five thirty-eight P. M., the “Graf Zeppelin” arrived at
Lakehurst, New Jersey, after her voyage in the air lasting
four days and thirty-eight minutes, covering over six thousand
three hundred miles from Friederichshafen, Germany. The larg-
est airship in the world drifted slowly down from the skv in a
gentle glide to earth; she soon reached the spot indicated by
smoke signals on the ground, placed in the center of a large V
with its apex toward the direction from which the light wind
was blowing, and marked by squads of sailors placed in landing
position along each leg of the V. Suddenly the engines, which
had been noiseless up to this moment, started up with an im-
pressive roar, full speed astern, gradually checking the momen-
tum of the ship like a great occan liner coming to her pier.
When she came'to a stop, a small trap door opened in the how
about halfway from the bridge to the nose and a coil of rope
shot .down to the ground about 100 feet below. Soon a second
rope followed and later a third, shorter than the others but with
branching parts or crow’s feet at its end, each small branch
rope having a ‘“toggle” or hand cross-piece of wood for the
ground crew to hold on to. The landing crew seized the long
ropes and rove them through pulley blocks made fast to the

LOWER CORRIDO
FROM TIP OF BOW
TO TIP OF STERN

LIN
DISSECTED

By
AUGUSTUS POST

OBSERVATION

PLATFORM

Mr. Post, the Author of the
Present Authoritative Article,
Is One of the Foremost Aero-
nautical Authorities in the
World, and Was Former Sec-
retary of the Aero Club of
America.

The Sectional

View of the
“Graf Zeppe-
lin” Above

Shows Clearly
the Lifting and
Fuel Gas

Cells. .
SHIP'S STORES,
FUEL TAN KS,ETC.
ON EITHER SIDE

OF CORRIDOR

control rails of the landing gear. They then began to walk
away, hauling the nose of the airship to the ground. When
the shorter hand lines could he grasped, other sailors pulled
down on them until the bumper, underneath the gondola or
passengers’ cabin, rested upon the ground. The wind was hlow-
mg ten miles an hour, and while the decision was being made
whether to bring the airship into the hangar or not, the ground
ctew held the “Graf Zeppelin” pointed into- the wind on the
field in front of the hangar, while the Custom House officials
and the committees of welcome went on board. The decision
was finally made to moor the ship to the stub mast. This is a
mast about 70 feet high, smaller than the large mooring tower,
162 feet high, which is used by the “Los Angeles” when the
winds are in the wrong direction for taking her into the
hangar.

_ The stul) mast used for mooring is on the western side of the
field. Tt has a winch to haul in the mooring cable and is
equipped with pipes to service an airship with gasoline, oil and
water. It is being equipped with vaw-booms such as those used
on the naval ship Patoka for steadying the airship and keeping
it headed into the wind. A track encircles this stub mast upon
which the rear motor gondola can rest and swing around with
the changing direction of the wind. A movable mooring mast
is heing constructed so that it can be moved to any part of
the field upon caterpillar treads.
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World's Largest Dirigible Has Range of 7,000 Miles and a Pay Load
Capacity of 30,000 Pounds.
Author Meets Dr. ————r— much of food. We had
Eckener and . frankfurters and eggs. I
Lady Hay Author Meets Captain Eckener and Other was with the ship while

R. ECKENER said

that although he re-
quired 111 hours and 38
minutes to make this
voyage, he had enough
gasoline to continue on
ior 65 hours more had it
been necessary. Of the
blau gas he had enough
to last for 35 hours, and
could have kept going 30

Celebrities

UGUSTUS POST, the author of the present article describing
the technical details of the famous Graf Zeppelin, which has
safely returned to its German home airport at Friedrichshafen,

had the pleasurable experience of being at Lakehurst, N. J., when
the giant visitor from the skies arrived from Germany. Mr. Post,
who knows personally practically all of the leading aeronautical
people, congratulated his friend, Captain Hugo Eckener, and he also
learned many details of the construction and operation of the Graf
Zeppelin from the other experts on the trip to America. Our read-
ers will enjoy the accompanying article, coming as it does from the
pen of Mr. Post, as he is a practical balloonist and airplane pilot

almost every rivet and
bolt was being put into
it, and I knew all of the
officers, and was at
Friedrichshafen during
most of the time that the
ship was building, so 1
felt a deep affection for
the ‘Grai Zeppelin.””
This is the way Lady
Grace Drummond Hay
described to me ber voyv-

lLiours longer by changing
to a gasoline mixture for
fuel. Commander Ros-

himself, and knows whereof he speaks from actual experience. Mr.
Post was the official observer and timer at the first airplane flights
of the Wright Brothers at Fort Myer, Virginia, in September, 1908.

age across the Atlantic
Ocean after 111 hours
sailing about 2,000 ieet

endahl was very frank in

above the water, cover-

his statement that trans-

atlantic flights are feas-

ible, although a larger ship would be much more practical, and

le no doult referred to the new airships being built by Eng-
land and those already contracted for by the United States

Navy.
N

It was my good fortune to be able to greet Dr.
Hugo Eckener and congratulate him upon the
success of this momentous voyage and after-
wards to talk with the passengers, among
whom was the charming Lady Grace
Drummond Hay, whose fascinating
personality radiated the joy that
seemed to be the keynote of
of the whole occasion.
She said:

“I enjoyed my trip
immensely and
am ready to
go back

12 FUEL
GAS BAGS

just as soon as repairs are
made. I feel as if I have seen
all the United States at omne
glance because we have seen so
many cities. We have been
passing over them all day long.
Early this morning we saw the
mouth of the Potomuac River and went up to Washington, sailed
over the Capitol and saw the Dheautiful Washington monument
and the Capitol building; we then passed over Baltimore, a few
minutes afterwards we saw the beautiful city of Philadelphia
stretched out below us. It was only. a few moments after-
wards that we reached New York, and there we felt that
the greetings of the whole city were wafted to us from the
millions of people whom we could distinguish on the roofs of
the buildings and in the streets below. The whole trip was
most enjoyable. Ve had plenty to eat, although I didn’t think

GASOLINE
TANKS

ing the “pretzel” route
over Bermuda and ar-
riving at the Atlantic coast over Norfolk, Virginia, and sailing
over the eastern capitals of the United States, and landing at
the gigantic airport to receive the warm welcome extended on
behalf of the United States by official naval representatives,
Rear Admiral William A. Moifet, Chief of the Bureau of
Aeronautics, Navy Department; Edward P. Warner, Assistant
Secretary of the Navy in Charge of Aeronautics, and William
McCracken, Jr., Assistant Secretary of Commerce for Aero-
nautics.

This interview was in the flight commander’s rooms of the
dirigible hangar at Lakehurst, where the passengers were being
examined Dby the Customs’ officers for entry into the United
States just exactly as is done on all trans-oceanic suriace
liners. While waiting for the baggage to be brought down
irom the hold of the ship, friends of the passengers crowded
around and the passengers had an opportunity to talk of their
experiences in this the first of commercial air travel trips by
dirigible from Europe to America. Colonel Emilio Herrera,
representative of a Spanish company that are considering run-
ning a line of airships from Spain to the Argentine, and who
has been negotiating for charter of the “Graf Zeppelin” for
flights to South America, was very enthusiastic about his ex-
periences on the voyage. He expressed the liope that he
would be able to make the crossing between Spain and
South America with as great success as the voy-
age from Friedrichshafen to New York. For
many vears, he said, we have been studying

the question of air routes, and conti-
nental airports, where dirigibles of

large size, even as large as ten
(Continued on next page)

RUDDER
CONTROL

Note that the sec-
ond corridor runs
from stem to
stern of the “Graf
Zeppelin”
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and ffteen million cubic feet, may be THE GRAF ZEPPELIN

docked and cared for while the passen-
cers and the cargoes irom the airships DISSECTED
may be taken to ditferent parts of the

. . e . (Continucd from prévious page)
continents by airplane or subsidiary lines.

pany of Bristol, England, sent its coal-
burning side-wheeler “Great Western”
with seven passengers to New York on
April 8th, 1838. At the same time Mr.
J. Laird of Birkenhead, England, bought

These continental airports would be located in the great aero-  the Cork-London steamer “Sirius,” which left Cork on April
nautical centers of the world, such as England, France, Ger- 4th, and crossed in seventeen days; the “Great Western”

crossed in thirteen days, and they en-
tered New York Harbor almost

D SLEEPING
//CAB!NS

CORRIDOR RADIO
SALON CABIN

NAVIGATION

ROOM
i PILOT ROOM

- A (".L T~ GAS
5" 1";:‘ CONTROL
P ;...‘»

»

MOORLNV

RAIL

ELECTRIC
KITCHEN

GENERATOR

Exceptional picture above shows
pilot room, dining salon, and pas-
sengers’ cabins aboard the “Graf
Zeppelin achich recently completed
a successful round trip from Ger-
many to America and return.

many and Italy. Mammoth dir-
igibles would go to India and
Japan, Australia, South Africa,
Canada, the United States, and
South America. American diri- CARERDmS™. |
gible lines would radiate from IUSREEIY f
the western shores of the United :
States across the [Dacitic, to
Japan, and to the south along
the west coast of South America
via Panama.

Giant English Dirigibles

IRE L\NCQ

—rpe e TR

HEWFOUNDLAND

BERNUDA

abreast. Mr. Samuel Cunard founded
the line of his name, in 1840, and the
steamship developed in speed, luxury
and comtort to the floating palaces of
today.

The Birth of the Zeppelin Idea

T is only by a glance at the past

achievemeuts of the Zeppelin air-
ships that we may realize their future
possibilities.  Count Ferdinand von
Zeppelin was the originator of the
rigid type in a practical form. He
was sixty years old when he started
carrving out his dream, conceived
during the early period of his life,
when as a soldier he ascended in Pro-
fessor Lowe's balloon, used by the
northern army during the siege of
Richmond. I had the pleasure of
meeting him in Germany when repre-
senting America in the Gordon Ben-
nett balloon races in 1908,

The first ship, LZ-1, of 11,300 cubic
meters capacity, was flown over
Lake Constance (Bodensee), in
July, 1900, and it is eminently
fitting that the latest airship, the
LZ-127, should bear the name of
“Graf Zeppelin,” embodying as
it does so completely and faith-
fully the ideas and principles
originally laid down, but with
suiccessive inmprovements in ma-
terials, construction, and engi-

At left, map shows “Graf Zeppe-
lin’s” route to and from America.
Picture below shows airship is
three city blocks long or equivalent
lo the height of the Woolworth
Building. Nexw Yorkers had a
chance to actually see this
comparison.

HE English dirigibles R-100

and R-101 are to be 6,500,000 cubic feet
capacity. A friend of mine who has just re- =
turned from Karachi, India, tells me that
the hangar there will be larger than the han-
gar at Lakehurst, and will be able to house
two of these mammoth dirigibles. The next
airships of the Zeppelin company are to be
7.500,000 cubic feet capacity with added efh-
ciency of operation. The English govern-
ment have alreadv practically perfected plans
for a dirigible of 10,000,000 cubic feet capac-
ity. As dirigibles increase in size, their efh-
ciency and airworthiness hecomes marked, and
the great distances that can be covered on
their vovages makes them an important factor
in terrestrial transportation.

In a conversation with Rear Admiral Wil-
liam A. Moffett, Chief of the Bureau of Aero-
nautics of the Navy Departinent on the field
at Lakehurst, he said he was looking forward
to the perfection of a heavy fuel motor which
combined with the use of helium gas would
eliminate another one of the chief sources of
danger, namely the fumes from gasoline fuel.
The first crossing of the Atlantic by steam-
ship was made in 1838, only ninety years ago; e

IthRs e
sesee |
g sa» |

Fga0 o

776.24 FT.

; .
what will a century of airship travel accom- €3 AVERAGE BLOCKS LONG -

plish? The Great Western Steamship Com-
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neering design.

ments.

a freight rate of $5.00 a pound, to-
gether with fifteen sacks of mail con-
taining 28,124 letters, 37,590 postal
cards, and 2,627 pieces of registered
mail, were taken “down” from the
hold of the ship.

To witness the passengers disem-
bark from the first cabin gangway and
to talk with them about their voyage;
to see the immense truckloads of bag-
gage and freight come out of the
hatchway below the center of the ship,
tells more vividly than any figures can,
of the great progress made in the last
four years.

Dimensions of the “Graf
Zeppelin”

HE dimensions of the airship are

776.24 feet in length, 98.44 feet in
diameter, 110.56 feet in height above
the ground. The rated gas capacity is
3,708,043 cubic feet. The useful lift
under normal atmospheric. conditions,
that is to say, the total weight which
she will lift from the ground, is
about sixty tons metric. De-
ducting the weights of fuel,
crew, etc., from this figure, she
will normally be able to carry a
paying load of about fifteen tons
—for instance, twenty passen-
gers and twelve tons of mails
and freight—over a distance of
about 6,000 miles at an average
speed of sixty-five to seventy
miles an hour.

Photo at right shows badly dam-
aged stabilizer fin of “Graf Zep-
pelin” on arriving at Lakehurst,
N.J. Below—one of U. S. Navy’s
proposed new airships, the GZ-1,
compared with “Los Angeles” an
army semi-rigid, the RS-1, and a
pony blimp.

—_ e ——

Landing on the fourth anniversary of the
arrival of the 1LZ-126, now the “Los Angeles,” the points of
improvement are clearly seen and suggestive of future develop-
To one who saw the arrival of the LZ-126 without
passengers or freight, it was to me the most significant fact
that twenty passengers who paid at the rate of $3,000 for
their tickets disembarked and nearly a ton of cargo, that paid

~

Tte “Graf Zeppelin” is of the characteristic Zeppelin type
of -iwid airsaiz, its framework being made up of longitudinal
and -ransvarse girders. If these were placed end to end, they
woull cover a ¢istance of ten miles over the ground. It is cigar
shaszd ard covered with strong, lightweight cotton {fabric,
dopel with 2 lacquer of metal powder. The entire cover has
beea sandpade~ed and doped to obtain the smoothest possible

—
r

-4

The photo above shows the “Graf
Zeppelin” as she sailed majestically
over Philadelphia on her way to
Lakehurst, N. J. The damage to
the stabilizer fin shown in center
photo was plainly wisible to the
city dwellers.

surface, thus offering the mini-
mum resistance or skin friction
in the air.

The principal features of ad-
vance in the construction of the
“Graf Zeppelin” over the “Los
Angeles” consists of its being
about one-third larger in size
and includes the improvement in
the construction of the metal
girders of the framework, giv-
ing approximately twenty per
cent more strength proportion-
ately to the same weight of the
duralumin over that used in the construction
of the “Los Angeles.” The entire structure
is the size of an ocean liner, but does not
weigh more than a harbor tug boat. The
interior is divided the same as the “Los An-
geles” into seventeen compartments, contain-
ing the gas cells for the lifting gas. These
cells are made of cloth lined with gold-beat-
ers’ skin, the inner niembrane of the large
intestine of cattle, to make them gas-tight.
To each of these cells are attached valves by
means of which a portion of the gas may be
released when it is desired to make the ship
heavier in order to descend. Along the lower
keel of the hull from the bow to the stern,
is the corridor called the “cat walk,” giving
communication to all parts of the ship with
cross walks to the motor cars on either side.
The ship’s service rooms are placed on each
side of this “cat walk’; here also are the fuel
tanks, ballast tanks, engine stores, general
provisions, and various rooms for the air-
ship crew, men’s room and sleeping accommo-
dations; there are compartments also for
freight in different sections so that it may be
possible to change the loads in order to trim
the ship. Above this corridor and extending
along the entire  (Continued on page 860)
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Scientists and Architects

Newest Theatre Has Many Interest-

ing Features Both from the Artistic

and Scientific Standpoint. Air Supply

System is Interesting Feature. Ris-

ing Platforms and Lifts Also Used
in Fox's Brooklyn Theatre.

& PROJETTION RUOM  VITAPHONE
AND MOVIETONE PICTURES

le8 5 i
GENERATOR
~ ROOM

el

Ay O i
T

ey AN D
¥

"

Public lounge, generator room, projection room, wentilation air duct, refrigerator room, spot lights, and wmusiciar’s rest
room, are shoxen above.

which contains the newest in both science and art, has
recently been opened by William H. Fox in Brooklyn,
New York. The illustration appearing here shows the feutures
of the new theatre. The musicians’ rest room, public loungs

ﬁ. NEW cathedral dedicated to the motion picture god,

space, refrigerator room and organ fan room, are placed
beneath the orchestra in the basement. Iresh air is drawn
in irom the roof, it is next heated or eooled, depending upon
the season of the year and properly moistened. Outlets are
arranged in the floor and the foul air escapes to the roof through
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Build Latest Movie Palace

Equipment Provided for Both Vitaphone and Movietonc

Sound Pictures with Speakers Mounted on Rising Platform.

Broadcasting Studio with Remote Control and Amplifiers
Placed in Upper Portion of Building.

. BRCADCASTING STUDIO WITH REMOTE CONTEOR
Sy AND AMPLIFIERS FOR LOUD SPEAKERS.

L
i, 8 CHAMBER
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SPEAKERS ON DOUBLE DECK i 'S
RISING PLATFORM FOR 4
(JALKING MOVIES. , ' f
: RISIN&PL}'FORM .
FcH- | l %3 B jr"
N\ _~\
\ : o ¥
4 \ y o
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N U1 7 cvcLorama with:
FOOTLIGHTS ANY! 1 . 4o -
3 ] -1 FIXED AND BLINKINS -
GOMBITAT SR | STARS OPERATZD Ji'

| BY KEYBOARD

Organ chamber, orchesira pit on the left above. Details of the arrangement for talking mowvies, the-cyclorama ard rising
platforms on the right abowe.

openings in the ceiling which contain concealed lights, greatly  front of the first balcony. A cyclorama with fixed and blink-
adding to the appearance. A portion of the foul air remains ing stars operated by a keyhoard aids in producing many novel
and is drawn up again to the fresh air inlet, so that the incom- stage effects, as well as those produced with the rising plat-
ing air is not too cold. All the lights are controlled from a  form. Any combination of footlights is obtainable. Both the
switchboard back stage. The spotlights are placed on the organ and the orchestra are placed  (Continued on page 884)
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One of the huge tunnel sections heing towed into position. The neww  largest diameter of any underzcater subzcay yet built. Its outside

wohicular tunnel between Qakland and Alameda, California has the

diameter is 37 feet; it has a 24 foot roadavay zuith taco 3 ft. sideavalks.

Largest Vehicle Tunnel
By
HARRY BERCOVICH

Thousands of Motor Vehicles can now pass
under water betweenn Qaklazind and Alameda

been completed between Oakland and Alameda, California.

It crosses under the Oakland estuary and the novel
methods used in constructing the project have created nation-
wide interest among engineers. The subway is known as the
“George A. Posey Tube.” Tt is named after the surveyor of
Alameda County, who prepared the plans and specifications.

Although there are longer underwater subways, this tube
has a larger diameter than any yet built. Its outside diameter
is 37 feet and it has a 24 foot roadway with two sidewalks
3 feet each in width. The tube is 4,476 ieet long and cost
approximately $4,000,000.

Twenty vears ago city officials and husiness men of Alameda
County tirst started “talking tube.” The cities of Oakland and
Alameda needed a quick and easy transportation counection.
Only cat boats and small craft could pass under the old
bridges, Traltic
was being delaved.
So  the Alameda
County Board of
Supervisorsauthor-
ized the County
Surveyor to pre-
pare a survey and
estimate of the
work.

The survey was
made, but for years
the construction of
the tube was held
up because of legal
difticulties.

Three vears ago
a contract was
awarded to the A.
J. Crocker Con-
struction Company
and actual work
was started on the
tube. An unusual
plan was conceived
for its construc-
tion. The tube was
to be built in twelve

"I'\HE widest underwater subway in the world has just

Alameda, California.

This picture shows one entrance to the new wehicular tunnel «which joins Oakland and
The tunnel is knoaen as the “George A. Posey Tube”
is wventilated by an cxtra large air vent. almost one-third of the tube’s diameter, through
awhich fresh air enters. Above the roadwvay are passages serving as outlets for foul air.

giant sections in the Hunters Point Drydock, San Fraucisco,
and towed across San Irancisco Bay, link by link, then sunk
into place.

The method was pronounced extremely precarious. Some
engineers declared the feat could not be accomplished
successfully.

But the engineers were confident of their plan—and the
twelve huge segments comprising the underwater distance of
the tube were towed across the bay by tugs. Each section
weighed 4,500 tons and was 205 feet long.

The tubes were lowered into place on piers by means of
cables and were lheld in place by hydraulic pressure. \When
the links were placed in position, connecting points were
sealed with asphalt and fiber and concrete was poured all around.

It was a dithicult task to sink the tube links with pre-
cision because the sections were slanted toward the center
oi the stream on
a four and one-half
per cent grade.
There was also a
slight curve in the
tunnel, which made
every precaution
necessary to pre-
serve a perfect
balaunce.

To construct the
segments at the
drydock, $400,000
worth  of special
equipment was
used. Another item
was a six and one-
half months lease
of the dock, which
ran to $200,000. A
crane with a spread
of 121 feet had to
be designed to han-
dle the huge sec-
tions, and each of
the twelve tube sec-

(Continued on

frage 887)
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The tube
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Ventilation Problem Successfully Solved

The huge diameter of the neaw San Frami:m.q:elzi.cular ﬁlﬂﬂleil‘ seated on top of the tube. This large wehicular tunnel aas buils
made appareat when one notes the comparative size of the girl  in sections; the sections aere loacered into position and then joined.
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Above is a 16 inch, 50 calibre liner about to be assembled in a

P T B, DR
I’hoto courtesy L. S. Army Or

How Big Guns are Lined, thus

Increasing their Life. The Liner

s Shrunk into the Exterior Body
of the Gun.

Lining an

By
EDNA MACDONALD SERREM

pride—it was their habit to turn out periect speciniens of gun
manufacture. This cannon, however, seemed to everyone who
had had a hand in its making to he one even above their high
average of accomplishment.

Cannon Liner Shrunk-In

HE liner of a cannon is shrunk into the exterior body. The
place where this shrinking-in is done is known as a shrink
pit. A shrink pit is a square-shaped hole about one hundred
feet deep by thirty feet square. It contains cylindrical electrical
furnaces which stand in upright formation. The spaces be-

large gun. The seating of the liner has to be a speedy operation. tween the furnaces are provided with racks built to hold long
After the liner is placed in the gun, a gradual heating goes parts of the cannon, such as jackets and liners, which are
foraard from the breech io the muzzle. ready to he swung on a crane into the furnace for the shrink-

‘ TERY early one chilly

morning recently I was

a privileged and inter-

ested spectator at a very un-

usual and important under-

taking. 1 witnessed the lining
of an eight-inch cannon.

At the Watervliet Arsenal,
near Troy, New York, this
cannon, which has been in
process of manufacture for five
months or miore, had reached
the stage where its exterior
body was ready to receive its
interior support, otherwise
known as its liner. The lining
of a big gun is a most delicate
undertaking, requiring the most

expert knowledge. and skill on’

the part of those entrusted
with the work. At the Water-
vliet Arsenal the men_directly
in charge and actively em-
ployed in the making of big
guns, have been there for over
thirty years. They are known
to be the finest makers of can-
non in the United States. On
this particular morning the
cannon on which they were
working was one in which the
Arsenal took a special pride.
Experts had pronounced it to
be without a flaw. But the fact
that the gun was flawless was
not their special reason for

ing process.

How Gun is Heated

HE roof over the shrink

pit is raised, allowing a
track for a crane which is high
enough to swing the gun clear
of the floor. Our gun had
heen heated to 600 degrees, and
kept at that heat for twenty-
four hours. This heat causes
the gun to expand so that the
inner diameter hecomes greater
than the outer diameter of the
liner at normal temperature.
Then the liner, which has been
filled with water to keep it cold,
is raised out of the rack by the
crane and swung down into the
heated gun. At the same tem-
perature, the diameter of the
liner is greater than the inner
diameter of the gun, so that the
liner can only be slipped into
the gun when the gun is ex-
panded with heat. After the
liner is inside the gun, a grad-
ual heating of the liner from
the breech to the muzzle goes
forward. The accompanying
illustration explains this cool-
ing and heating process.

Hydraulic Press

HE seating of the liner has
to be a speedy operation so
that the inlet (A) can be con-

Thoto courtes U. 8, Army Ordnca

The above photograph shows a partly built up 16 in. gun being nect;d, thus allowing an im-
lowered into the shrink pit preparatory to being lined. mediate flow of water for keep-
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The Shrink Pit and Iis Purpose

are Described Here, The Gun

is Kept in a Pit, At a Heat of
GOO’F. for 24 Hours

Eightlnch
Gun

ing the liner cool. The water runs
through A, then up through the water-
tight liner and out through B, valves on
E not yet having been opened. As soor
as the cooling system is operating, the
hookring is screwed out and a hydraulic
press is put on head I by a crane; pipe
connections with a hydraulic pump C,
which stands beside the pit, are swiftly
made, and oil is pumped into the press
in one-half minute. The pressure ex-
erted on the liner has been estimated at
around two hundred tons, The pump
is manipulated by one man. The press
is put on because the liner, which tapers
a few inches from breech to muzzle, in
the expansion due to the heat of the
gun, might force its way up and out of
position.

Not until the press is adjusted and can pro-
duce the required pressure, is the top valve of
pipe G opened, and the breech of the liner al-
lowed to be heated and to expand. From that
time on the valves on pipe G are opened in suc-
cession, from top to bottom, a specified time
allotted between each

opening, thus allowing The illustration at the :

the liner the gradual A i 0 et
heating from breech to 4 whick  contains

muzzle. The liner is now  cylindrical electric |
left to expand as it will,  furnaces. A close-up

until it finally does what @iew of the top por-

the gun-makers term fion is also shown.

freezes to the outer cov- 4!/ letters are referred

ering—the original ex- to in the text.

-n

30FT SQUARE
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terior. T
The furn{ace is then shut down, and the whole d
gun is permitted to cool. As the whole gun cools, B -

all members shrink to their original dimensions;
but as the liner is larger in diameter than the
hole in which it has been placed, it is conse- g
quently subjected to considerable compression i
throughout its length. This results in the added ‘

strength to withstand the shock of discharge, and e il FA § & 3
is the purpose of the shrinkage method of con- iRy s ' x
struction. HA sl
<& Ah il T
Reasons for Using Lining 7:_:-;. i
. . . 1 .- . 1 ! 3
LL cylindrical parts of a gun—jackets, hoops, c \ T q ;
lock-rings, etc., are shrunk on the original . i ) J - & W A :
tube of steel, making the gun elastic, and giving - ' DRAIN PIPE =
it a superlative degree of strength. et

The very finest steel (Continued on page 889)



ofe

L2
810

Scrence and ]nzrcntzon for January, 1929

How a Negatwe Film Becomes

BENNETT

ITUNDRED or so vears ago,
Daguerre put in his camera

a silver plate sensitized with
jodine. After many minutes ex-
posure, minutes which demanded
absolute rigidness from the sitter,
the plate was removed from the
camera and put in a dark cupboard
over a dish of quicksilver. When
the mercurv had ceased to act, the
plate was removed from the cup-
board and a picture was on its
surface.

Last week sister took her amateur
movie camera out to the country
club with her and shot a hundred

The photo below shows trained dogs wwith
German soldiers. All are equipped

aith gas masks.

AJOR MOST conducts a training
school for dogs in Berlin., Thes

dogs are then turned over
the army and are skilled in following

Positive

One Film Serves Two Purposcs

These

to

The photographs above show a large developing
apparatus acith glass tubes holding the chemical
selutions, The film moves al a steady rate of speed
and is fed from the spool inio .the first group achere
i s devr[o/'ed fo a negative. From the time the
film is placed in the machine until it leaves the
drying cabinet, it is not touched by Juman hands.

feet or so of the family at golf. \What a dif-
ference! And vet, there is a similarity between
the two events, for both Daguerre’s plate and
Sister’s film were finished as positives. A nega-
tive is of no practical use, it is only a means
toward an end. The (Continued on page 852)

Training Dogs Of War

The ploto beloww shows a dog trained to carry
a telephone cable over dangerous ground.

footprints which have no human scent
made by using the wheel shown in the
photo. They also assist in carrving tele-

Above—a device for making fustprints.  phone cables and are schooled in warfare.
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The above photograph shozcs the largest lift span in

G

long.

sions of the new
bridge are
given. The lift

span is 300 fr.

the world, achich is 300 ft. long and raised 150 ft.

above the river’s surface.

HE longest bridge in the world was recently completed
and spans the James River, at Newport News. It has the
largest lift span in the world, which is 300 feet long and raised
to a height of 150 feet alove water level. This section per-

mits the passage of river traflic below.

The bridge is 5V4

miles long and closes a gap in the Atlantic coastal highway,
making a direct road down to the Virginia peninsula. It
was built in the record time of eight months and was opened

to traffic in mid November.

 World’'s Longest
Bridge with 300 ft. lift

Details of New Coastal Highway Link Over James River

Below — dimen-

A birds-eye view of the Newport Newws-James River bridge

appears above.

The normal height of the bridge roadway
above high avater is 50 feet.

Combination Switch Lock for Your Car

The above photograph shows tie switch lock
for automobiles. Ten thousand combinations
are possible.

NEW switch lock for automobiles,
Awith which one can obtain ten
thousand combinations, has re-
cently appeared on the market. The com-

binations may be changed by the owner.
Tt can he installed at any convenient place

on the instrument
board, and is con-
nected as shown in
the wiring diagram.
The switch can be
operated in the dark
by counting the
clicks as the small
wheels are turned.
—Name of manu-
facturer  furnished
upon request.

A T L r

The illustration at the
right shows how easily
the lock may be in-
stalled in any automo-
bile. One of the leads
to the old switch is
cut, and B and C are
connected, and the
other end of C is con-
nected to A.

The combination switch lock is not at all difficult to install
and one does not need a knowledge of auto mechanics or elec-

tricity to place it on

the instrument board. Onuly four opera-

tions are required when making the change from the old lock

to the new, as illustr

ated in the drawing below.

INSTRUMENT , BOARD

NEW cOomMB.
SWITCH

2 SPLICE ONE END OF LEADCY
TO LEADB" ©

I WITHDRAW OTHER END OF
LEADC” INTO ENGINE COM-~
PARTMENT AND SPLICE TO
LEAD AT

4. TAPE BOTH SPLICES.

ENGINE
COMPARTMENT

IGNITION

Con_f

HOW CIRCULITS
WILL APPEAR
WHEN INSTALLATION
K IS COMPLETED.
DISTRIBUTOR
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Latest playthings made pos-
sible through the aid of sci-

ence. Working models of ‘
airplanes and other various O
motorized toys are pic-

tured here.

Newest games and playz‘/az'ngs which employ

Above is an amateur chemical laboratory containing

many different substances «with achich the student can

perform experiments and further jis knowledge of
this subject.

(] #INDING CRANK

RATCHET LCOIL SPRING GIVES

HOTIVE POWER

RIBBED
BELY

The illustration at the
right shows the con-
struction of a toy tractor
Q.L'lll.[}l fmﬁ[o.y“ a [01.1 DRUM cormmms FANELIKE Lot

spring for motive power.  SENE NN oS el

An automobile complete in every detail and powered by an electric

motor is shown here. This is made acith a mechanical construction

outfit. A mirror is placed beneath it in order to show the details
of the clutch and transmission.

The tractor «ill readily climb large obstructions placed in its
path, as shean in the above photo.

A flying model of an airplane with demount-
able avings driven by a rubber band motor and
capable of actual flight is shown above.

The amateur electric outfit permits ome to

make all sorts of experiments and to build

motors and magnets. For the school boy

An amateur clectric laboratory outfit for the student and cxperimenter who is interested in electricity, no better
is shown abowve with parts supplied. Christmas gift could be given.
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Invades

[Land

the children.

scientific prz'na;bles for therr operation

A small electric stove similar to
a gas range is shown above.
Electric heating coils are used
for cooking the food. The
switch at the left controls the
current supply to the outside
cooker, and the right-hiand
switch controls the heating coils
in the oven and broiler. The
tlustration at the left shows the
placement of heating coils and
grids. The model ts of sturdy
metal construction and is fin-
ished in black and wwhite enamel,
similar to large stoves.

HEATING COILS ~ GRIDS

These are exact

replicas of the originals, and the locomotive is driven by a six-volt

electric motor. . single drive is used, but the six acheels are linked
together, making all of them drive wheels.

An electric locomotive aith tender is shown above.

Electricity plays an impor-
tant part in this year’s stock
of toys. Chemistry sets and
magnetic games also pro-
vide much amusement for

Above—a flying model Fokker monoplane,
and photo of the kit from awhich it avas
built in a short time.

Magnetic toys which uses magnetized letters and pictures of ani-
mals that cling to a sheet of iron is shown above.

<~

The above model airplane uses a rubber band motor, which is
taken out and aound avith the device shown at the left. A dummy
engine is used avith drive shaft and propeller removable.

The above photograph shows a wiew of the locomotive
aith top removed. The heavy electric driving motor can
be seen. The metal top is easily removable from
the chassis.

Vanufacturer's names furnished on request.
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Measurin g the

Machine Also Assorts
and Counts Invisible
Particles

HE idea that everything ma-

terial in this universe is built

of atoms has now passed the
stage where it can be called mere
theory; experiments have estab-
lished it on so firm a footing that
its reality can scarcely be ques-
tioned. It is true that no one has
seen or ever will see an atom, for
this unit is smaller than the light-
waves by which objects are made
visible to the eye, but we have,
nevertheless, successfully detected
the effect of a single atom in many
other ways; its properties and
characteristics are now so well
known that an examination of the
atom is quite unnecessary.

It is impossible to conceive of
the smallness of an atom or mole-
cule. In a thimbleful (one cubic
centimeter) of air at ordinary tem-
perature and pressure, we count no
less than 27 billion, billion (27 fol-
lowed by 18 ciphers) of them and
vet they are no more crowded than
a single tennis ball in a good-sized
trunk. A container the size of a
pinhead will hold so many mole-
cules that if we removed one thou-
sand of them every second, it
would take us ten thousand years to
empty the receptacle. With plenty
of space for motion, the individual
particles are all speeding about in
random directions, colliding with
one another, rebounding, and off
again on another track. Their ve-
locity is by no means negligible.
In the air surrounding us the mole-
cules are flying at an average speed
of more than a mile per sec-
ond. It is sometimes said that
they move faster in warm air
than in cold, but this statement
is not quite correct; it is like
saying that we have rain in
wet weather for, in truth, just
as the rain causes the damp-
ness, so does the average mol-
ecular speed determine the tem-
perature of the aggregate
which the particles compose.

In the foregoing paragraph,
the use of the word average
implies that not all the mole-
cules are moving with the same
velocity. In fact, in the atom-
ic traffic jam I am describing,
where each individual experi-
ences many thousand collisions
a second, such a condition is
obviously very unlikely. Some
of the molecular population
will be moving more slowly,
others faster than the mean.:
Yet, with the chances of col-
lision so imminent, the prob-

atom or one of extreme speed

-

Speed of

DONALD H.
MENZEL, Ph.D.

Lick Observatory

FIG.A.

The principle of the experiment may be best understood
by reference to the schematic diagram in Fig. 1. Suppose
a stream of gas is emerging from the slit 81 into a highly

evacuated space.

Some of the molecules will have such

wvelocities that they avill pass through the radial slits, S, §

. in the periphery of the rotating disc D1; in particu-
lar, a few will continue through the second rotating disc,
through the second fixed slit 82 and impinge on the
mechanical delecting system R, a radiometer, The
molecules of this group, howewver, will no longer be of

all wvelocities.

Since their time of passage from D1 to

D2 must be such that they will find a slit in D2 in front
of 82, the beam avill consist of molecules of one or mare
definite ranges of welocity, depending on the dimensions
of the apparatus and the speed of rotation of the discs.

&

T is possible to conceive of the smallness of an
atom or a molecule, yet, a machine has been
made which actually measures the speed of atoms
and sorts out the fast from the slow-moving ones.
Although no one has seen an individual atom, its
properties and characteristics are well known and
are further brought to life by this relatively huge
device, which is used to measure the velocity of
small and delicate moving particles
such as the atom. Read this interesting story of
the latest addition to atomic science.

I

extremely

N

the axis of the cylinder.

ALY

P20t AR
28 e

AR AR |
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F16.2

The drawings in Fig..2 represents the apparatus as realized. In-
side the cylindrical bronze casting B are two flanges, F1 and F2,
on each of awhich is a sapphire bearing accurately aligned along

small mirror, illuminated through the acindoaw V2.

These bearings carry the shaft A, on
avhich are mounted two duralumin discs with radial slits cut in
their peripheries. Also on the shaft A is the rotor R of the electro-
magnetic driving system. It is actuated by stator M. The glass
window W1 gives a view of the rotor from the outside, thus
allowing the speed to be measured. Gas is fed in through the
glass tube 1 to the slit S1 and evacuation is through O o a rapid
o ! ) diffusion pump. E is the radiometer mount with a suspension
ability of finding a motionless 7" gng the delicate mowvable system K. This system carried a

Atoms

The effect of a single atom has

been detected and its proper-

ties and characteristics are

well known, although no one
has ever seen one

is also small. About 1860, J. Clerk
Maxuwell, famous English physicist,
examined the problem mathematic-
ally and determined a formula for
the relative distribution of veloci-
ties among the atoms of any gas.

“Maxwell’s law,” as we have
come to call the equation, has been
of great importance in the develop-
ment of many physical theories of
todav. Since no means were- at
hand to check the formula by ex-
periment, we have had to accept it
axiomatically—without proof. A
few months ago, however, Costa of
Woonsocket, R. 1., and Smyth and
Compton of Princeton came to
realize the fact that the technique
of handling atoms has progressed
to such a point that it is now pos-
sible to separate the atoms of vari-
ous velocities and measure their
quantities. Accordingly, they de-
signed an apparatus for the pur-
pose, the principle of which is
demonstrated in the accompanying
diagram.

Two toothed wheels are fastened
solidly to the same shaft so that
they may be rotated together by a
high-speed motor. The compart-
ment in which they are found 1s
highly evacuated and placed next
to the chamber which contains the
gas to be studied. The connection
is made by the slit S1, which per-
mits the molecules of the gas to
escape from the original container
and enter the vacuum chamber be-
tween the teeth of the wheel DI1.
The particles this far on their path

through the apparatus are, un-
doubtedly, a fair sample of the
gas under examination both as
to velocity and the relative
number of each speed. The
atoms which leave via the
toothed openings in D2 and slit
S2 are, however, of a definite
range of velocity,’ for only
those which are moving with
the specific speed which takes
them across the distance Dl-

[~ D2 so that they will find at the

exit a slit instead of a tooth
will escape. By changing the
number of revolutions per min-
ute of the wheel, atoms of vari-
ous speeds may be selected and
separated from the aggregate.
A means of detecting the
molecules must be provided.
The device which was em-
ployed is known to physicists
by the name of “radiometer”
which is, in principle, a sort
of windmill or better weather-
vane of minute proportions. A
fine quartz thréad, Q, is the
(Continued on page 893)
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Ben Day, An Artist’s New Accessory Described Here.

! 2

dbove is a sheet of celluloid awhich has  Above is an ordinary drawing before it has  Here is the same illustration which has
been treated with black dots on a wwhite  been treated with the neww Ben-Day or stipple been treated «ith the black stipple.
background. process.

New Stippling  Process
for Drawings

By means of a clever invention, it is pos- IllllSﬂ"(ltZ.Oﬂ 0]‘ 7 Sz'mple
sible to quickly stipple drawings by sim-

ply placing sheets of treated celluloid Stl;bpll‘llg Met/ood Results

over them and erasing dots

T in Delicate S/oadz'ng.

L 4|

A sheet of black celluloid upon awhich white — Abowe, the original drazcing shown in Fig. 2 The finished illustration is shown abowe.

dots have been placed. This is placed on  has been overlaid with the achite and black  Note the wvarious shaded combinations

drawing and dots erased ahere black is to  stipple. The X’s show the portions awhich have  avhich can be obtained by the use of this
shozo. to be erased. process.

NEW drawing and photo-engraving accessory has re-  placed upon the original illustration and the dots erased where
A cently been invented. This process is really a new white is to show through. The white dotted stipple is placed

stippling process and consists briefly of two sheets of  over this and white dots erased where black is to show. A step
celluloid upon which white or black dots have been placed. The by step illustration of this process is shown here. Better
black dots are placed upon a white background, and the white illustrations and more delicate shading can be ob-
dots upon a black background. The black spotted stipple is tained by using this white and black stipple.
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The above photograph sheaws the neww and improved seismic station

awhick has been erected at Fordham University, in New York City.

The present equipment comprises instruments for recording both the
horizontal and wertical motion of the carth.

SEISMOGRAPH
DRUM DRIVEN BY CLOCKWORK

CLOCK MOTOR
TO RUN DRUM

MIRROR OF
GALVANOMETER:

SEMAPHORE ARM
CUTS OFF LIGHT
EVERY MINUTE

The above diagram showws how the ap-

paratus acorks.  Light reflected from a

galvanometer mirror falls upon a sensitized
sheet, producing a record of the quake.

HE study of seismic phenomena, or

seismology, as it is more conmmonly

called, is perhaps one of the most mis-
understood of the later sciences, especially
with respect to its purpose and ultimate aim.
From newspaper reports and the interest
displayed by their representatives, one
would gather that the erection of a new
seismological observatory was for the sole
purpose of issuing last-minute reports on

o B
i

These instruments aill magnify the carth movement 1,000 times.

This is necessary because the most violent earthquake registered at

Fordham showed a displacement on the record of twe inches which,
awhen reduced to ground movement, equals about 1/50 inch.

Earthquakes

Sez'smogmp/:)z'c Stations Record Earthquake

Shocks by Electricity

locity of the earthquake wave as it
travels from strata to strata.

The physicist may verify and con-
firm his speculations concerning the
transmission of energy in elastic
media, and may test his formule for
the various moduli of rocks, using as
it were, the entire globe for his labora-
tory.

The meteorologist may investigate
the relations between the fluctuations
of barometer and thermometer, and
the periodicity of qualkes.

all earthquake catastrophies.
While in numerous instances such infor-

The drawing below shoaes the pendulum

v ! : The electrical seismograph is showen in the  and gmall coil achich moves between
mation can be supplied, it must be remem- above photograph. Iis construction may be  permanent magnets, producing an electric
bered that this is but a very secondaryv pur- seen in the illustration beloaw. current subsequently fed to the

pose and rather a concomitant circumstance
than a real end in itself.

The installation of a seismograph at any university or gov-
ernment observatory has as its purpose the furthering of scien-
tific knowledge Dy a type of research that may benefit at least
five different sciences individually, as well as the general popu-
lace of the world.

First of all to the geologist there are perhaps no phenomena
that will reveal more than de earthquakes. The study of these
quakes may explain either the internal workings of a volcano,
if the quake be of volcanic origin, or if it be tectonic in nature,

it may lead to
the discovery of
various un-
known rocky
structures, if the
student observes
carefully the re-
flections and
changes in ve-

galvanometer.

SUPPORTING * 4 COILS IN SERIES
SPRINGS ‘

./ DAMPENING -

g~
e
AN
\

FLAT te. oA IELD
Set 10 LB WEIGHTS . Lo\ SH
(OTHER PAIR OF MAGNETS
NOT SHOWN)
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Instruments,

The Study of Seisnic Phenomena
Accomplished With Two Types of
One Mechanical in
Nature and the Other Electrical.
New Instruments Developed En-
able Accurate Study to Be Made.

Father John 1. Tynan, 8. J., working on the installation at
The apparatus is resting upon a huge con-
The pendulum appears at the left, acith galvanometer

Fordham University.
crele block.
and the mirror situated at the back of the block.

The drum containing the sensitized paper may be seen directly
above. This is turned by a clock motor located on the right-hand
side of the drum support. The light and shulter achich cuts off
illumination once every minute is seen just to the left of the drum.

and Seismogmphs

By FATHER JOHN W. TYNAN, S. J.

The tllustration be-
loaw shoaws the seis-
mograph building
at Fordham Uni-
wersity.  The in-

struments rest upon
cement blacks aith
free floating floors.

Above is one of the electrical seismographs
awhich has been developed by the United
States Bureau of Standards.

The speculator on the evolution of our
universe has a superabundance of material
culled from the seismogram with which to
bolster up his old, or evolve his new theories

New and Enlczrged Equipment Inustalled at
Fordham University Described Here

of the nature desired by the public), but the purpose of this
instrument is to amplify and reduce to a graphic form the nio-
tions of the earth, so that the student of seismology may in this
way have a permanent record, an autograph, as it were, of the
tremors, vibrations and waves that constitute seismic phe-
nomena, and may be able by means of this record, to study the
nature, causes, characteristics and effects of earthquakes.

The first accurate and scientific definition of an earthquake
was given by Robert Mallet. An earthquake is the transit of
elastio waves from a center of impulse, through the crust and
surface ot the earth; sometimes (Coutinued on page 885)

APPROX

of the formation of the earth on which we

live.

VENTILATOR—s__
>

And last, but not least, mathematics has
opened up to it a new field in which to make
its theoretical reasoning more practical.

Lt i
INSTRUMENT PIER
DOWN TO BED ROCK |

Purpose of Seismographs
O record the fact of the occurrence of
an earthquake is not therefore the main
object for which a seismograph is built (a
wireless or cable dispatch will, in many
cases, give much more definite information

FING\ I

PROOFING
INSTRUMENT PIERS ;
DOWN TO [\B‘ED ROCK
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INVENTIONS WANTED

L\I n Niakln A “guiding line” to inventors is pub-
oney g lished by the Institute of Patentees, in
Schemes and

London, and is ‘Fkuown as “IWVhat's
Wanted.” The illustrations reproduced
Ideas Presented 3
Here

here represent some of the wmore im-
portant seeded inventions mentioned in
this booklet. Some of the schemes pre-

sented here may seem a bit far-fefched,
but twith the astonishing rate at which
we are fprogressing today, it does not
seem inconceivable that many of the
items classed as impossible now will
actually be in use within a short period
of time.

New Devices

Which are Need-

ed by the World
Today

[ -

An invention ahich  Producing electricity A device for prevent-

qvill reproduce spoken  other than by me- ing smoke from per-
words on a lype- chanical motion. meating the room.
ariler.

properly periected will make a fortune for the lucky in-

ventor. These are only a few of the many which are
needed at the present time. Often, the simplest inventions are
the most profitable. The scope for inventors is larger than
ever and increases as our knowledge is broadened. Fig 1 shows
a needed invention that will transmit the words spoken into a
microphone to a typewriter, which will automatically reproduce
them. Fig. 2 shows the need for a means of producing electri-
cal energy in reasonable quantities, other than by mechanical
motion. Fig. 3 shows an atmosphere purifier which prevents
tobacco smoke from permeating the room when the windows
cannot be kept open, or a device to consume or absorb this
smoke. [ig. 4 shows a revolving brush run by a small electric

:[LLUSTRATFD here are a number of ideas which if

A revolving brush A mnon-poisomous An automatic four
for cleaning the shoes freezing mixture of «avcheel brake for baby
at home. small manufacture carriages.
cost.

riages which will lock all four wheels when pressure of the hand
is released. An attachable alarm for a pocket wallet as a means
for foiling pickpockets is shown in Fig. 7. Fig. 8 shows a fool-
proof motor car gear which will not clash when gears are
shifted and might automatically change itself as the grade
varies. Fig. 9 illustrates a method of stopping ships from rolling
more than a few degrees in the roughest weather. A long needed
invention is illustrated in Fig. 10. This is a sensitized printing
paper for photographs which will “print” in actual colors when
exposed and developed. Among the inventions shown here,
undoubtedly the most fantastic is that illustrated in Iig. 11.
This is a radio loud speaker which will automatically translate
any foreign language into English, or vice versa. This should
not be too large and readily attachable to any receiver without

A pocket alarm for
pickpockets.

Fool-proof motor car
gears. ping ships from

rolling.

motor for polishing the shoes. This is to be used in the home.
A chemical freezing mixture which will not affect metals and
is non-poisonous would find much application and is shown in
Fig. 5. Tig. 6 depicts an automatic wheel brake for haby car-

A method of stop-

Paper for printing Speaker for translat- A method for neu-
photographs in ing languages into tralizing coal gas.
colors. English.

additional apparatus. At IFig. 12 is shown a quick and effective
method of neutralizing escaping coal gas coming from the
furnace. The device should act automatically if possible, when-
ever the gas leaks out. The English list is worth studying.
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Can Yoz Find Hidden Fire Hazard?

always stressed carelessness as one of

the major causes for fire. The National
Board of Fire Underwriters in their paper
Safeguarding America Against Fire, illus-
trate some oi the most common fire hazards;
these will be found in the house shown at the
right. These causes of fire fall under the
heading “Preventable.” Emphasis is placed
upon false economy in building construction.
Buildings should be so constructed so that
they can resist fires until the local fire depart-
ment arrives. One per cent of the number

’ I YHE campaign for fire prevention has

What is Wrong with the House Illustrated Below?
There Are at Least Thirty Causes of Fire Shown.

of fires is responsible for sixty-six per cent
of the total loss. These figures were obtained
by making a study of fires in the largest
cities of the United States. Fires of $10,000
and over were considered large, and although
they were only one per cent of the total
number, they produced sixty-six per cent of

the total loss. In the last two years, poor
building construction has caused serious loss
of life through fires. In many of the recent
large fires a few dollars spent on equipment
or construction would have prevented the loss
of human lives and thousands of dollars.
Overheated flatirons, neglected rubbish, faulty

')
T
-

I

i,

flues, defective house wiring, and a host of
other similar causes have been blamed for
the fire loss in this country. This could have
been prevented by proper building construc-
tion. If any of the fire causes shown in the
illustration are at present a menace in your

/‘l

home they should be remedied and removed

immediately for proper protection. Carefully  prumine the above drawing and see if you can find all the fire hazards awhich have
study your own house and you will doubtless  been inciuded in the house. There are at least thirty specific causes of fire pictured

find any number of fire hazards. here.
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If you acill look carefully, you are sure to find something.

The Chemistry of 2 Plant

The Life History of the Organism of the Plant Shown
Clearly in Diagram Giving the Function
of Different Parts

the many chemical actions which go on in plant life. The

leaf of a plant seems a very innocent and rather orna-
mental thing. In the fall automobilists desecrate our forests
by taking the branches with the beautiful autumn color to their
houses. How many of them know or even think that each leaf
is a wonderful chemical laboratory. By means of its chloro-
phyl, it absorbs nutriment from the air, decomposes the carbon
dioxide of the air, the carbon going to build up the frame of
the tree or plant, the leaf-action being affected by light. Some-
times the leaves of a tree are metaphorically speaking, called
its lungs of the plant. The roots of the plant have also very
complicating chemical processes to carry out. They play their
part, in assimilating the nitrogen aided by bacteria of the soil.
The plant draws its supply of water by the roots and the great
superficial area of the leaves exhales moisture, so that the two
elements, leaves and roots, must balance each other in order
to maintain a healthy condition. A tree is sometimes endangered
by having too great a quantity of roots, and digging a trench
around it to cut off a quantity of the roots will restore it.
Water is constantly rising through the root and evaporates into
the air from the leaves, so that more water goes up hill, as we
may term it in a forest than goes over Niagara. The Romans
had a theory that one tree sent its roots down to the same dis-
tance that it sent its highest branches into the air. We know
now that many plants and trees perform this feat and better if.

THE diagram shows in what is literally picturesque form,
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MOTOR
HINTS

Conducted by GEORGE A. LUERS

Valuable Hints for the Car Owner During the Cold Winter Months

Adding a Baggage Top

ATERIAL required are two
I\/I dozen snap fasteners, and sufh-

cient square yards of pantasote
or rubberized fabric top covering, to
cover the roof of the car. The fabric is
seamed on the four sides and corners cut
with a “V” and seamed.

This baggage carrier, as will be evi-
dent from the sketch, is fully detachable
and does not disfigure the car.

The small pins, that are a part of the
snap fasteners, remain on the car, ready
for replacement of the carrier without
delay.

In the above illustration 1, bedding, tents,

blankets, bags, and the like stowed away

under a baggage top, 2, snap fasteners om

all edges, 3, pattern for baggage top, 4,

seams, 5, rubberized fabric top covering. The

baggage carrier is detachable and will not
) disfigure the car.

The starter switch
and awiring are often
the cause of a run
down battery. The
illustration at the
right shows at 1,
starter switch, 2,
fibre acasher, 3,
parchment paper
4, five layers of
parchment paper, 5,
car storage battery,
and 6, a length of
rubber hose encasing
awire to starter
switch.

DO YOU KNOW—

black tire paint is the best winter
protection for all tires, including
the spare. This is made of 15 1b.
lampblack, '3 1b., flake graphite

; and 15 pint of shellac, mixed. Ap- E
ply with a brush, thinning with
alcohol, as required.

TR D

b, —t

Faulty Starter Switch and Wiring

The driver of a car, having difficulties
with run-down batteries, may find in the
attached sketch the cause and cure for
this trouble..

One owner made repeated visits to the
battery service station for reason of dis-
charged batteries. Normally the circuit
tested free of grounds; however, when
the-battery was recharged, it was only a
matter of a few days when the battery
would be too low to start. The owner
finally traced the trouble to intermittent
grounds in the starting switch. As a
means to prevent a ground through the
switch and into the frame of the car, the
body of the switch was insulated from the
car frame, using the method shown in the
attached sketch. This consists of lavers
of hard parchment paper under the switch
body, washers under the bolt-heads and
stall sleeves around the bolts, of shel-
lacked parchment paper.

Shortly after this repair, the battery
failure started again. This was traced to
the wire connecting the bhattery to the
switch. The jolting of the car brought a
section of the wire, where the insulation
was broken, in contact with the car
frame. To avoid further trouble from
this source, a casing was made for the

wire, of a short length of rubber wash
hose.

These methods which are shown in the
sketch will serve the needs of any car
owner, without expense, as the material
is usually available in the garage or
home. An hour or less of work will be
required to put these on the battery wire
and switch. ' ‘

Repairs to Leaking Floats and
Broken Gas Lines

It is not difficult to locate a broken
gas or oil line. The repair of this part,
however, is troublesome, inasmuch as the
break is usually under the car and adja-
cent to some part of the frame. Two
good repair methods for the copper pip-
ing are shown. (Continued on page 890)

R
\——\'

In the above illustration, 1, is a heavy felt
aasher, 2, front bearing of engine, and 3,
spring awith hook ends. This simple oil
seal will prevent leakage and protect
the fan belt.

Repairs on leaking
floats and gas lines
can be made as shown
at the left, 1, indi-
cates that the gas
lines have been dis-
connected, 2, copper
aire, 3, shows two
repair methods, 4,
solder, 5, shim brass,
6, wire holder, 7,
brass sweated to
pipe, 8, shim brass
sweated over jole,
and 9, wvacuum tank

or carburetor float.




ki
Science and Invention for January, 1929 821

A few meaningless wavy lines and The painting on this letter box is sort Mr. Bird is the oacner of this letter
spots circumscribed acith lines change of fantastic. It represents a louse box. Note the bird painted thereon
the appearance of a common avithin a stone enclosure. and the signal flag converted

letter box. : ;

mlo a twig.

How Ruval Letter Boxes Can Be Beautified

Artistic LETTER Boxes

HILE
ruralboxes
areservice-

able, no one can
when stretching
the imagination,
possibly accuse
them of being ar-
tistic. Nevertheless,
even such a sim-
ple article can be
made an object of
beauty and charac-
ter. There are
many ways to ef-
fect simple changes
at a comparatively
slight expense. A
little patience, a
small amount of
ingenuity, and an
idea to instill some
definite  meaning
into the inanimate
letter box 1is the
prime requisite.

By JOSEPH H. KRAUS

The expense is
of minor import.
Paints can be pur-
chased in very
small cans, amply
sufficient to deco-
rate several letter
boxes. Thin strips
of brass or copper
are easily available,
and are, likewise,
inexpensive. Of
course, this strip-
ping is not at all
necessary i carry-
ing out some of
the decorative
plans. It is seen
in the letter box
resembling a pi-
rate’s treasure
chest.

A group of letter boxes of this nature, along awhat might otheracise be a picturesque road-
aay is an cye-sore 1o everyone visiting the locality. Hoavever, since boxes are a necessary : 3
nuisance, being put there for convenience of the rural mail service, as aell for the residenis ;\lletf’lll,‘c Cemclllts
in the vicinity. By spreading them further, or putting them on separate posts, and painr- and various other
ing or decorating in accordance with the suggestions on this page, they can be made both ,(Co’”""“f’d on
attractive and interesting. page 858)

Only a few of the pleasing effects obtainable have
been illustrated here as examples of what can be
done to beautify the lowly post box with a few
cans of paint and several brushes.

The owner of the letter  David Gray considers that
box at the left adwvertised mail is a most wvaluable
the fact that he went out  ireasure, so a