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WINS FIRST PRIZE

SANTA MARIA

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

WWidth, 11 in. Length, 27 in.

MAYFLOWER

THE SHIP THAT BROUGHT THE PILGRIMS
TO AMERICA.
Size: Height, 25 in. Width, 9 in.

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

Mrs. Clarrah J. Bierbower of Philadelphia wins first prize in Science and Invention model contest. The parts for the ship
model entered by Mrs. Bierbower are supplied by MINIATURE SHIP MODELS at a cost of $4.98. The model entered
was the same as the “‘Santa Maria” pictured above; no extra parts were added to those supplied by us.

This is the first time that the Grand Prize has ever been awarded to a woman. You can build a prize winner from parts sup-

plied by MINIATURE SHIP MODELS.

As THE WORLD’'S LARGEST BUILDERS OF SHIP MODELS WE WILL HELP YOU BUILD A PRIZE WINNER by
supplying all the parts cut to fit and ready to assemble, for either the ‘“‘Santa Maria" or “Mavflower.

LIST OF PARTS SUPPLIED
LIST OF PARTS SUPPLIED FOR

top sail yard arm and lateen sail yard arm; wire

“SANTA MARIA”; space does not permit”de-
scribing the parts for MAYFLOWER, but it
is just as complete in every detail. [Hull and
keel, 3 pieces; rudder; rudder support; 6 hause
pipe rings; 6 cannons ; 6 port shutters; 11 shields;
front and poop deck sides; railings; upper deck
with decorated stern; colored picture for stern;
rigging channels; anchor; lamp and Dbracket;
crow’s nest; bowsprit and yard arm; 3 masts,
fore, main and mizzen; spanker boom; jib yard

for sails; brass name plate; rigging cord (light
and heavy); brads; staples; glue; pullies or
blocks and falls; rear balcony; rear balcony rail-
ings ; side balconies; side cabins; flags; ladders;
I8 bumping strips; jib sail; fore sail; main sail;
top sail and mizzen sail; stand, 3 pieces; hull
and parts are made of wood. This is not a
cheap cardboard imitation. Shipping weight 6
pounds, all Canadian and foreign orders must be
accompanied by Money Order for $4.98 plus a

arm; fore mast yard arm; main sail vard arm; sufficient amount for Parcel Post charges.

A pleasant and
profitable pastime
for everyone.

Thousands being
sold everywhere at
astonishing high
prices.

Order your prize
winner today.

L
MINIATURE SHIP MODEL 1
3218-20-22-24 Baring Street Philadelphia, Pa. |

Please send me the completed parts, cut to fit, and ready to
assemble for the Model
I will pay Postman $+.98, plus postage (a few cents).

!
PLEASE PRINT NAME AND ADDRESS PLAINLY TO \:

AVOID DELAY.

NaAMNE scnoslp e aomeagebeb:@is-aehsadsiassscashbbicniichi.aba l MINIATURE
| SHIP MODELS
e ] FE . o e ol e ,
St-reet il ' 3218-20-22-24 Baring St.
G (Y e ot 0 e om0 e s s o w1 G S G P R T e e e & ) Philadelphic, By




Science and Invention for April, 1927

O. C. MILLER
Director Extension Work

AMillion Dol-
lar Institution

Back of This
GUARANTEE

Get this straight—the
American School was
chartered in 1897 as
an educational institu-
tion, not for profit. So
you will find the same 3
standards of service &4
here as in the best res- B 3
ident schools and col- @§
leges. Over 200 of the &
leading Engineers, Ex- ;
ecutives and Educators §f §
of the U. S. prepareld B
the instruction we of- §
fer. Their standing §&#
vouches for its guality. g
This is-available to you
on terms of only a few
dollars a month. Write
for our souvenir book,
“White Magic,” given
FREE in celebration of
our 30th Anniversary.

Free Job Service

The American School is the first
in the home-study field to. rec-
ognize the need of guiranteeing
its courses with a money - back
contract, if the training fails to
accomplish the benefits you ex-
pect. Thus all risk and doubt are
eliminated —either the training
will-help youto a better job and
araijse.in pay or it will cost you
nothing. To better carry out this
important service, we maintain
a Natlonal employment depart-
ment which keeps in touch with
the employers of Draftsmen all
over the U. 8." All this without
extra charge toourstudents and
graduates.

-~

Now Earning
$40 a Week

or Less —

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

Professional

Outfit GIVEN!

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

O. C. Miller, Director Extension Work

g ‘ < o N ‘
(’]@immca £ chool

Dept. D426 Drexel Avenue and 58th Street, Chicago
I4

Preparing Placing you
you fO_" a in a good,
better job well-paid
andaRaise Position

] ~

institution, MM ;
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in Pay

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

The Draftsman is
the Boss of the Works!

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

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

You'll be surprised how quickly you can
learn Drafting by our nevs one-step-at-a-~
time method. We start you off doing
actual Drafting room jobs from the very
beginning. Before you know it, you are
batting out professional plans like a vet-
eran. Get the first three lessons—the cou-

N . bon brings them. Do them. Test your
Ty ability to master Drafting at home.

7/ Without cost or obligation.

0. C. N!iller, Director Extension Work
American School, Dept D426
Drexel Ave. and 58th St., Chicago

Your offer to send me 3 lessons free and facts about the oppor-

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

E request.

l Name.. _

. Street No.._

City. = State -
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iIN MAY ISSUE
New Marine Tank

A new submarine tank which can travel
over ocean bed to aid salvaging opera-
tions.

Canals of Mars

A very interesting discourse on some
of the aspects of the Martian cal}als. A
popular article which you will enjoy.

' In the Year 2026

What do you think our large cities and
the world in general will look like at that
future time? Take a look into the future
with the author of this article.

Mechanical Devices Animals
Use

How Dame Nature adapts the law of
the lever and circle to animal motions.

Testing Dams to Bursting
Point

How engineers built a full size dam for
test purposes and then destroyed it.
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5th Week — Dicect Current (D.C.) Motors,
Armature winding and testing on Direct
Current (D C.) Motors. You sctually wind
teal B. €. motors and_generators, large
and small and make them work,

41n Wedk— You fearn the secrets of
hiome and commercial lighting. Work
with all types of lighting apparatus.
Practice in contract estimating.
Electric refrigeration.

3rd4 Week —Splicing and soldering
wiring for light and power. You do
actual wiring in full sized house

tames, learn “conduit ruRning,” in-
sulation, ete.

2nd Week—You work on burglar
“alarms, telephone and signal wiring. \
You do gircuit tracing and testing.

All actual jobs the electrical expert (]
meets in daily work.

Usi Weak — Actual class demon.
strations of electrical principles on
ceal opparatus. Your-first week
yeu leam fundaméntals of prac-
tical electricity.

12 wecks from to-
today you can de-
mand big pay, and
GET it—if you mail
the coupon from
this announcement NOW. 12 weeks from today
you can have your choice of big pay jobs—in the
world’s most fascinating and interesting field.

Earn S50 to 200 a WEEK
in ELECTRICITY

Yes, Coyne ig daily turning out men for big pay
Llectrical Jobs, Ivery day, graduates walk out of
COYNE right into jobs that pay them double what
they earneqd before coming to COYNL. Get the
wonderful big COYNE Electrical Book FREE!
Read how COYNE takes discouraged, dissatisfied
men, like yourself, trains them for 12 weeks, then
helps them into real jobs. See how men and boys
with little education, no experience, no knowledge
of electricity at all; men and boys who have been
working their hearts out for small pay, come to
COYNI, then step into big ELLCTRICAL
jobs at $50 to $200 a2 week! And this great book
shows exactly what YOU willdoat COYNE—What
you will do each week you're here—how COYNE
will quickly and surely re-make YOU into a big pay
man! Send the COUPON at once.

LEARN BY DOING
COYNE Training All

Practical

COYNE is different. COYNE is a practical school,
COYNE instruction is PRACTICAL. Youdon't learn
from lessons at COYNE. You learn from doing JOBS!
You learn how to DO. And, you learn how to DO, by
actually DOING. At the end of your 12 weeks of
COYNE training you will have DON E practically every
job the big pay electrical expert does in hisregular work.

Work on Real Generators

1083

“7h Wisk—D.€. Motar, gontroller and
power work. Bwitch™ board operating.
meter reading and testing. Iaatailation,
tepair and trouble shooting.

6t Week —Scator win

nd_testing_on Altcs
Current(A.C.) Motors.
work. Cod forming mac]
ete. Baking insulation.

8th Wesk— A C. Motor and power
work. Switch board operating and
power plant practice. One of- the
mast fascinating subjects in Eleos
tricity.

9th Weok—Industrial A.C. Equip-
ment. Motors, controls. condensefs,
converters. You do installation. re-
pair and operating work on mame
moth equipment.

10th Woek — Transformer and tine
work. Sub-stgtion constructiohand
power distribution. You wark on
actual, complete power size equip-.
ment. Electric butt and spot weld-
ing.

: M Week— Auto ignition, tim-
dng. repairs, testing on real auto,
marine, aeroplane engines. Also
-farm lighting plants,, tractors,

~starters, magnetos, test bench.

I 12th Wesk —Storage battery building,
Tepair, charging and testing. Lead
burning and plate assembly. Radio
construction,  repair, merchandising

and selling. .

and home illumination. You'll work on eirplane
an bile ignition & s. You'll work on
the famous *Liberty’’ motor and other wonderful
apparatus. In 12 weeks you'll learn with this vast
equipment, more thun most electrical experts
learn in a lifetime of regular work. No wonder
COYNE-trained men are in big demand at
BIG PAYL

After12 Weeks at Coyne
You Can Handle a
BIG PAY JOB

The electrical industry is tired of
trying to use men who know only
theory. This great industry. is
begeing for men_who know low
to DO things in Electricity. The
Bizg Pay goes to the man who
can step right in and tackle the
job. That man is YOU—after
you’ve been thru COYNE. You
e¢an eay to an employer, I
KNOW I can handle this job
(850-3200 a week) because I
¥ave DONE thework before!”
‘Think what this means toyou.
You can steprightoutof
COYNE into a BIG PAY job.
You can'tfail—you're bound to
succeed becauseyouwillalready
have DONE—at COYNE—theo
things you'll do on the job.

LetMeShow You
What COYNE Has

COYNE School cele-
\ brates theend of its 28th
successful year. Inhonor of
this event I am making a
special offer NOW. This
offer means EVERY-
TIHING to YOU. I'll send
it along with the big FREE
COYNE Eleetrical book. All you have to do
is send the COUPON. This COUTON is the
most important thing in Your life right NOW.
Clip it! Fillit in! Let me show you how you
can be a sure success in ELECTRICITY.
Mail the Coupon at once if you want to qualify
for a big pay job in 12 weeks. Mail it right
NOW formy Special Offer and FREE Railroad
Fare to Chicago.

Switchboards, Motors,ete. =
No useless thcory. Every minute of your time at
COYNE you spend DOING jobs on real equipment. Done For Tho“sands '
You'll build, repair and install alternating and direct T want to show you what COYNE has done for H. C. Lewis, President
current motors and generators; small ones, large ones, thousands just like YOU, I want to send you over I g oLl e '
huge ones! You'll work with, repair and install all 1 hundred photographs of the great COYNE Shops. COYNE ELECTRICAL SCHOOL, . ..
kinds of automatic conwol boxes and allother apparatus I want 10 PROVE to YOU that COYNE can make . 1300-10 W. Harrison Street, Dept. 47.83 Chicago, llinois ¥
used in modern electrical installations. You'lldo house  you a big pay SUCCES8—850 to 8200 o week! 1'll Dear H. C.—Send me FREE the big COYNE Electrical Book. Q
wiring, “run” conduits and learn tho secrets of factory  do all this FREE. Simply sead the COUPON. . Also tell me about your Special Offer and free railroad fare to
H. C. LEWIS, President . Chiecago. Of course, it places me under no obligation. ]
ELECTRICAL SCHOOL § -
Established 1899 . &
1300-10 W, Harrison Street . :
- AGO
Dept. 47-83 €HIC : --------‘-------m---.
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BURIED

and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake, They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout
your own country, Quietly, systematically, the chemist works.
His work is difficult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
2. 0'CONOR SLOANE. \ wealth and honor through his invaluable contributions to hu-
A.B., A.M., LL.D., Ph.D. manity. Alfred Nobel, the Swedish chemist who invented
oted Ir:\;rt;:':l_t]fg,llreel;tsi:ﬁr“xl’“g‘l‘ dynamite, made so many millions that the income alone from
fean Chemical Society and a prac. his bequests provides five $40,000 prizes every year for the
pealltichiise B maXwell et | advancement of science and peace. C. M. Hall, the chemist
anly hus Dr. Sloane taught chemis. who dnscov_eregj how to manufacture aluminum made millions
iy B T G through this discovery, F. G. Cottrell, who devised a valu-
chiemistry work, able process for recovering the waste from flue gases, James

Gayley, who showed how to save enormous losses in steel

manufacture, L. H, Baekeland, who invented Bakelite—these

are only a few of the men to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

Not only are there boundless opportunities for amassing
wealth in Chemistry, but the profession affords congenial
cmployment at good salaries to hundreds of thousands who
merely follow out its present applications. These appli-

Experimental Equipment
Furnished to Every Student

We give to every student without additional charge this
chemlical equipment, including forty-nine pieces of labora-
tory apparatus and supplies, and forty different chemicals
and reagents. These comprise the apparatus and chemicals

used for the experimental work of the course.

countless cxperiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION 4 v
this offer iz withdrawn
66-S—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW!?

Special 30 Day Offer
Restdes furnishing the student with his TExperimental
Eaquipment, we sre making an additional special offer for
a short while only. You owe it (o vourself to find out
about it. Write toCay for full information and free
book “‘Opportunities for Chemists.”” Send the coupon
right now while it 1s fresh in your mind. Or just
@rite vour name and address on a postal and mail
it to vs. Rut whatever you do, act today before /

TREASURE

can sftill be found in

CHEMISTRY
Good Chemists Command High Salaries

What Some of Our
Students Say of This
Course:

I have not written since I recelved the big
set. I can still say that {t far exceeded my
anticipations, Since I have been studying with
your school I have been appointed chemist for
the Seranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
helping me wonderfully, and the interesting
way in which they are written malkes ine wait
iﬂtlently for eachi lesson.—MOQRLAIS COUZ-
ENS.

1 wish to express my appreclation of your
prompt reply to my letter and to the recom-
mendation to the General Electrle Co. I in-
tend to start the student engineering course at
the works. This is somewhat along electrical
lines, but the fact that I had a recommenda-
tion from a reliable school no deubt had econ-
siderable influence in helping me to secure the
job.—H. VAN BENTHUYSEN.

Se far I've been more than pleased with
your course and au still doing nicely. I hope
to be your lonor graduate this year.—J, M.
NORKUS, JIRR.

T find your course cxcellent and your instruc-
tlon, truthtully, the clearest and best assem-
bled I have ever taken; and yours is the fifth
ong I've studled —JAMES J. KELLY.

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

I shall always recommend your school te my
friends and let them kuow how simple your jes-
sons are.—C. J. AMDAHL.

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

T use your lessons constantly as I flnd it
more thorough than most text books I ecan
secure.—\WDM. II. TIBBS.

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

I receired employment in the Consolidated
Gas, Co. 1 appreciate very much the pood
service of the school when a recommendation
was asked for.—JOS. DECKER.

cations are innumerable, touching intimately every business and every product In the world. The work of the /
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of pleasure. The days

in a chemlcal'laboramry are filled with thrilling and delightfut experimentation, with the alluring /
brospect of a discovery that mcoy spell Fortune always at hand to spur your enthuslasm.

You Can Learn at Home 7/

To qualify for this remarkable calling requires elaborate specialized training.
necessary to attend a university for several years to acquire that training, but thanks to our
highly perfected and thorough system of instruetion, you can now stay at home, keep your
posnipn. and let us educate you in Chemistry during yeur spare time. Even with only common
schooling you can take our course wnd equlp yourself for immediate practical work in a chemical
Iahgratory, Dr. Sloane gives every one of his students the same careful, personal super-
vision that made him celebrqtcd throughout his long career as a college professor. Your
instruction from the very beginning is made interesting and praectical, and we supnly you

with apparatus and chemieals for performing the fascinating analyses and experimental

work that plays such a large part in our method of teaching,

and you v
Institute’s official diploma after you have satisfactorily comp Y prekawerdeditie /

leted the course.

Easy Monthly Payments
You don’t have to have even the small price of the course to start. Y.
pay for it in small monthly amounts—so small that you ';?'on't feel fﬁ'exﬁ’.’"/ part, your free Rook '"Opportuni-
The cost of cur course is very low, and includes everything, even the u
chemistry outfit—there are no extras to buy with our course.
of monthly payments places a chemical education within the reach of
The fitted ©vervone. Write us and let us explain our plan in full—give us the
heavy wooden box serses not only as a ease for the outfit ©OPPortunity of showlng you how you ean qualify for a highly trained / your speclal 30 day offer.
but also as a useful laboratery accessory for performing technical position without even giving up your present emnloymentv/

Our plan
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/CHEMICAL
INSTITUTE
OF NEW YORK

Home Extension
Division 4

66-S—Wwest Broadway
New York City
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without any obligation on my

es for Chemists,”” and full par-
ticulars ahout the Experimental Equip-
ment given to every student. Also please
tell me about your plan of payment and
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These Instruments
FREE of Extra Cost

All instruments shown here and others—SIX
BIG OUTFITS—sent to all students frec of
extra cost.

Clip coupon now—find out all about this big
unequalled offer while you still have time to take advan-
tage of it. Our training is intensely practical-—these in-

help you learn to do the practical work. Receiv-

struments ) C
| ing sets, from simplest kind to thousand-niile receiver.
‘ Many other big features.
i . o e
My Radio Training Is the Famous
J. E. SMITH 7 "
Course that Pays for Itself

President

Spare time earnings are easy in Radio when you know it the way we teach
you. Increase your income almost from the start of your course_thrcugh
practical knowledge we give you. We show you how to hqld the Jobhﬂ)en
our big Free Employment Department helps you get one. Free Book ‘‘Rich
Rewards in Radio” tells how.

Howard B. Luce of Friedens. Pa., made $320 in 7 weeks during his spare
time. D. H. Suitt of Newport. Ark., writes, “While taking the course 1
earned in spare time work, approximately $900,” Earl Wright of Omaha.
reports making $400 in a Short time while taking his course—working at
Radio in his spare time only. Sylvester Senso, 207 Elm Street, Kaukauna.
Wis., made $500. .

And when your traimmg is completed vou're ready to step into a real big
ll\ia((liio job li)ke C. C. Gielow, Chief Qperator of the Great Lakes’Ryadlo Tele-
graph Company: E. W. Novy. Chief Operator of Station WRNY; Edward
Stanko, Chief Operator of Station WGR; and hundreds of other N. R. I.
Trained men. The National Radio Institute, originators cf- Radio Home-
Study Training, established 1914, today offers you the same opportunity
{hese men had, under_a contract that pledges vou full satisfaction or money
refunded on completing our .raining. 1t’s your big chance to get into
Radio—mail coupon for FPLE Book and proof.

é
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MEN/! Here's
the ‘dope’youve

been looking for-

How TO GET INTO THE
RADIO BUSINESS

If you’re earning a penny less than $50 a
week, clip coupon now for FREE BOOK!
New book, profusely illustrated, tells all
about the Radio Profession, thousands of
opportunities—in work that is almost ro-
mance! YOU can learn quickly and easily
at home, through our tested, improved
methods, to take advantage of these great

7% opportunities! Why go along at $25 or $35 or $45 a
P> week, when you can pleasantly and in a short time
learn to be a Radio Expert, capable of holding the

big pay jobs—mmany men in Radio now earn $50 to
$250 a week.

Clip Coupon for Free Book

Don’t envy the other fellow who’s pulling down the
big cash. Our proven home-study training methods
make it possible for you, too, to get ready for a better
job, to_earn enough money so you can enjoy the good things of
life. Most amazing hook ever written on Radio tells how—
thousands of interesting facts about this- great field., and how we
can prepare you, quickly and easily in your spare time at home.
to step into a big-pay Radio job. You can do what thousands of

others have done through our traming. GET THIS NEW FREE
BOOK. SEND COUPON TODAY.g EE

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

WASHINGTON, D. C.
Dept. DD-6

Q\‘\wh'{;;/f;ﬁ v
. Radio™>~ 7

Needs = yd
Tramedii_ 7 National
_ Men ‘)$/ Insutate,
2 ! W Dept.. DD-6
*4/1‘ y} Wals)ltnz:g.ton,

/

, Dear Mr. Smith
. Without obligating me in any
way, send me your FREE BOOK.
“Rich Rewards in Radie,” and all

information about your practical
home-study, Radio Course.
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IN THE WORLD

CLEMENGER

opening of any new theater is sure to
cause anticipation of new delights and
comforts.

It remained for one of America’s great-
est showmen, Mr. S. L. Rothafel—known
to radio listeners throughout the country as
“Roxy”—to conceive a theatrical organiza-
tion dedicated to the presentation of feature
motion pictures which would overshadow
everything which had been attempted before
in this work. Mr. Rothafel started his
metropolitan career at the Capitol Theater.
where he was director for a number of
years. Some time ago he resigned from this
organization so that he might devote him-
self to the financing and development of
the wonderful new theater which bears his
name.

On March 4th of this year, Mr. Rothafel
realized the accomplishment of his amazing
plan, when a distinguished first-night audi-
ence attended the most unusual perform-
ance which Broadway has seen for many a
vear—the inaugural program of the Roxy
Theater.

1089

BUILT BY FAMOUS
RADIO FAVORITE

THE THEATER

The Roxy Theater, situated on Seventh
Avenue, between S50th and S5lst: Streets, has

a seating capacity of 6,000 and accommo-
dates 10,000, all portions of the house in-
cluded. It is, by quite a margin, the largest

Among other ‘largests” in the new the-
ater is the switchboard, below, which
controls all' the electrical mechanisms
from one point. The switchboard is
over 12 ft. in height, unequaled by any
we know of.

Mr. S. L. Rothafel, affectionately known as &

“Roxy,” is shown in the photograph as he

stands at the main console of the grand
organ of the new theater.
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It may be easily seen that the auditorium incorporates a.number of new
The stage is located in the corner of
the approximately square auditorium, and this stage is made the center

and radical inmnovations in design.

of interest of the entire theater. The auditorium is lighted entirely from
the stage, as shown elsewhere. The stage and orchestra pit are provided
with elevating mechanism illustrated elsewhere.
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Magnificent Theater Accomodates 10,000 Patrons

motion picture theater in the world, and it
is equipped with every conceivable mechan-
ism which would aid in the presentation
of featuré¢ photoplays and incidental pro-
grams. The theater building is divided into
three main sections: The Lobby, the
Auditorium and the Productien Depart-
ment. ° s .

As one enters the theater from the
Seventh Avenue doorways, the first impres-
sion is one of imperial richness and ex-
cellent taste. The- Grand LFoyer is oval
in shape, flanked.-on -one side by a broad,
curving stairway

accomplish this, it was mnecessary to con-
struct a deep well of brick and cement,
reinforced by concrete, into which the two
sections—front and rear—could descend on
electric elevators.
was first suggested, but it was found
possible to build one out of steel and con-
crete which could be raised into the flies
just as a piece of scenery might be dealt
with. A glance at the sectional drawing on
the foregoing pages will indicate more
plainly some of these features.

A permanent cyclorama’

patrons’ attention from the performers by
eliminating all lights which are not abso-
lutely necessary.

The stage elevating mechanism, the organ
consoles, and the scenery shifting mechan-
ism, are. all controlled from the main
switchboard and from elsewhere by relays.

The ventilating system is a very com-
plete unit, located in the basement immedi-
ately under the auditorium. Pure dry air
is introduced into the auditorium under
pressure from a number of ducts scattered
throughout the wall and ceiling, and the
waste air is drawn

which leads to the
upper level, and sur-
rounded on all sides
by massive columns

rising to a vaulted
roof. . .
The Auditorium 1is

upon the left as one
enters the Foyer, and
is separated from the
Foyer by a Lobby
The Auditorium is
nothing less than im-
mense. It achieves
an effect of grandeur
without the appear-
ance of coldness, and
the color effects are
most  striking. Ac-
cording to Mr. Roth-
afel, the idea of the
architectural arrange-
ment of the Audi-
torium is to give the
impression of an im-
mense, inverted, ham-
mered-bronze bowl.
The general shape of
the Auditorium is
roughly that of a
square. The stage is
most peculiarly situ--
ated when compared
with that of the usual
movie house. It is
placed in one corner
of the Auditorium,
with the seats ranging
back, tier on tier,
from the level of the
orchestra floor to the
balcony 100 feet
above.

One of the most
interesting features,
from the standpoint
(or should we say
“sitpoint”?) of the
fan is that the seats
are luxuriously upholstered, and plenty of
room is allowed between rows to make it
unnecessary for patrons to rise for others
passing. g

There is not a seat in the house which
has not a perfect view of the stage and
which is not placed so that every sound
can be heard clearly. It is amazing to
realize how close the most remote seats
are to the stage, this being made possible
through the utilization of so much space
which is wasted in the usual theater.

THE STAGE

Many sleepless nights were spent by the
stage contractors in developing Mr. Roth-
afel’s ideas into practical shape. The
stage is always the center of interest in
any theater, and in a theater of this type
it is particularly worthy of the greatest at-
tenion to detail in designing. The engi-
neers decided that it would be wise to build
the stage in sections, so that portions of it
could be elevated or depressed at will. To

the stage.

The auditorium of the Roxy Theater presents an appearance without parallel in the history of

The general impression is that of an immense, inverted hammered-bronze bowl suf-
fused by the radiance of concealed flood lights.” The lights are concealed in a pit immediately
in front of the footlights, whence their rays are projected through diffusing screens to illuminate

the entire auditorium.
ELECTRICAL EQUIPMENT

The entire electrical equipment of the
theater is operated from a master control
switchboard, situated in. the wings at the
left of the stage. This switchboard, which
is the largest in the world, has controls and
rheostats. for all the lighting circuits, and
the entire electrical mechanism of the stage
and auditorium. Master controls are pro-
vided to simplify the control for special
effects or routine lighting.

One of the engineering features of
peculiar interest is the lighting system. This
is very unusual, as the entire auditorium
is lighted from the stage. The theory is
that the stage is the center of interest in
the theater, and every effort should be made
to concentrate attention on that nucleus.
With floods arranged as they are in a pit
in front of the footlights, it is possible to
produce marvelous effects and keep the at-
tention of the audience confined to the
scene of action.

Exit lights are of course used, but every
effort is made to keep from distracting the

out through similar
openings. The ca-
pacity of the cooling
plant is sufficient to
provide a constant
moderate temperature
during the hottest
summer months and
the January ice.

THE GREAT ORGAN

An entirely new
idea is tried out for

the first time in the
installation of the
Roxy organs. One
immense organ is ar-
ranged under the
stage so that when

it 1s played the sound
sweeps out from the
orchestra pit exactly
the way it does when
the orchestra itself is
playing. The organ
may’ be controlled by
one organist from any
of three consoles in
different positions in
the orchestra pit, or
it may be controlled
by ° three organists
playing at the same
time. This latter
feature is peculiar to
this theater alone, and
should provide the
musical director with
an opportunity for
unusual and striking
effects. The organ
installation is said to
be one of the most
complete to be found
anywhere in the
world.

PRODUCTION
DEPARTMENTS

The production and executive depart-
ments are housed in offices and various
special rooms situated throughout those por-
tions of the building not occupied by the
theater proper. Among other interesting
special departments might be mentioned a
complete tailor shop, kitchens and dining
halls, baths for employees, magnificent
offices for the executive staff, and rehearsal
and practice rooms for the artists and
directors.

Above the theater is found the broad-
casting studio, where “Roxy and His Gang”
enact their internationally famous broad-
casting programs. It is through this
medium, the radio, that Roxy will reach
the greater portion of the American public,
but the theater alone is sufficient to attract
visitors from all over the world, who have
heard of the wonderful co-operation and
hard work that have made this project
possible.

The writer was privileged to visit the Roxy
Theater about a month before its opening.

(Continued on Page 1144)
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Gunprints Help to Catch Gunmen

New Science Makes Possible Identification of Weapons
and Bullets Used by Criminals

By H. H. DUNN

T three o'clock of a dark morning a  without altering the caliber of the rifle, pis-
patrolman saw a negro working on tol or revolver,
a store lock. He called on the ma- as the case

rauder to throw up his hands, at the may be.
same time drawing his own gun. The bur- Similarly,
glar wheeled, whipped out an automatic and each gun
sent a bhullet into the right arm of the police- leaves its
man, rendering him unable to use his own special and
weapon. The negro escaped. .
Three weeks later the criminal was
caught, identified, convicted and sentenced,
all because of a line, finer than any hair, in-
visible to the unaided eye, scratched on the
bullet extracted from the policeman’s arm.
A few days later a wealthy bootlegger
and a young woman were found shot to
death in the girl’s apartment. One bullet
had killed each, but there was a third hullet
embedded in a wall. There were guns
aplenty in the apartment ; none had heen fired.
A week later a man was found shot to
death on a lonely road near the city in which
the rum - runner
and his “girl”
had been

Yyvyvvvvvvvvvvvvy vy

Method of studying and re-
cording “gunprints.”’ At the
left is the camera by which
the pictures shown herewith
were made. At right is the
delicate measuring gauge and
holder whereby the tell-tale
gunprints are found and
identified. In the center is
Philip Richardson, expert in
the new study, who has
formulated a system, similar

DN

If the bullet can be found, the gun which fired it can be identified. This makes easy
the first, longest and hardest step in the discovery of the criminal.
fired from revolver or rifle bears its own tell-tale markings.

Every bullet ever

weapon of each compauny’s make leaves a
mark differing from that made by each and
every other weapon produced by the same

factory. As Richardson says:
“This method of ‘finger-printing’ fire-
arms, which I have called ‘gunprinting,’

identifies a gun by the marks it leaves on
the projectile it discharges just as accurately
and as certainly as a criminal can be iden-
tified by the prints of his fingers on objects
he handles.

“It has been known for a long time that,

killed N
From the bul-
let in the wall, the
slain man was identified as the murderer of
the pair. From a bullet taken from the
body of the lone dead man, his murderer
was identified, caught, and charged with
the murder. He confessed that he had way-
laid and killed the second man because he
knew that his victim had shot to death the
+ bootlegger and the woman.

Both criminals were identified, angl one
of them caught, from that same fine line on
each bullet.

These incidents occurred in two cities on
San Francisco Bay. They are practical ex-
emplifications of the results of the new sci-
ence of gunprints. In criminology this de-
velopment bears the same relation to
weapons that finger prints bear to the crim-
inal users of these weapons. In both in-
stances, it was used by a young graduate of
the University of California, Philip Rich-
ardson, working in the new and novel de-
partment of forensic ballistics, established
by August Vollmer, chief of police of
Berkeley. Incidentally, all the members of
the police force of the university city, which
has about 75,000 inhabitants, are university
graduates.

The principle of the new science is that
every gun leaves its own individual marlk
on every hullet fired from it; that the mark
left by one weapon differs from that left by
every other firearm in the world, and that
nothing can be done by the most expert of
gunsmiths to change the mark left by any gun

even when no weapon is available for exam-
ination, a study of the recovered bullet will
reveal the caliber and the make of the
weapon which fired it. This has enabled the
police to center their efforts on locating a
weapon of this size and manufacture. But
it has always left the identi-
fication of the particular, in-
dividual weapon difficult,
sometimes impossible. Many
obvious criminals have escaped
punishment by inability of
the authorities to identify the
weapon with which the crime
was committed.

“With the development of
the new science, however, it
is possible to identify exactly
the particular weapon which
fired the bullet or ejected the
empty cartridge. Possession
of a weapon so identified goes
far toward conviction of the
man carrying it. Beyond this,
it is now possible to trace
‘wanted’ to dishonest dealers
in firearms, just as it is pos-
sible to trace crooks by

to that in use for finger-

prints, whereby weapons may

be identified by either bullet
or cartridge, or both.

<t

The ejector on
each make of
firearm makes
a different
mark on the
base of the
discarded shell.
Right: Base
of a 45-caliber
shell from an
automatic pis-
tol. By it the
pistol was
identified, its
owner learned,
and a murder
mystery solved.
The mark of
ejector, as well
as of firing
pin, may be
seen in the
upper center
of outer rim.

(Continued on Page 1157)

particular mark on every cartridge shell
ejected, a mark different from that made by
any other firearm. Thus, when the dis-
carded shell can be found at the scene of
a crime, even though the bullet itself may
be missing, the weapon can be identified.
Then it is up to the police to find the owner.

Here are

two bullets;
the identify-
ing marks

are the fine
lines cut by
the “lands”

If both shell and bullet are obtained, there  in barrels.

is a double check on the user of the gun. “Land”
The development means not only that the  marks differ

Colt leaves a different guuprint from the  in every

Luger, the Winchester, the Browning, or gun.
any other make, but that each individual

T vowvwwe.
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OR w@ons people have traveled across the
Sahara Desert on the back of a camel,
the camel being a very important part of
the setting for such a journey, owing to
the fact that it can go for several days with-

GASOLINE ENGINE
VERSUS SAND

An unusual scene on the desert with the
new motor ship carrying several hundred
passengers in comfort and safety. A Ger-
man engineer, Bishoff by name, is re-
sponsible for this latest means of desert
transportation.

out a drink. The great problem in attempt-
ing to travel across the desert has heen the
lack of water and the terrific heat caused
by the tropical sun beating down on the
sand. In the past few years French engi-

The end view of the new motor ship for desert transportation of passengers

and freight, shown at the right, reveals how the huge gasoline engines
drive the wide tread wheels by means of worm gears.

The picture below shows external side view as well as semi-sectional view
of the new motor ship of the desert designed by a German engineer. The
desert ship js 300 ft. long, 38 ft. in breadth, and stands 50 ft. high, the
Capacity 300 persons and 50

wheels being about 40 ft. in diameter.
tons freight.

Science and Invention for April, 1927

MOTOR. SHIPS

neers have succeeded in designing a suitable
automobile for negotiating the desert routes,
this automobile being illustrated in the pic-
ture on the opposite page, where we also
see the famous camel taxi known as a Buss-
oura. The automobile, of which many are
in use ior desert travel today, represents one
of the units of the I‘rench military trans-
port service. The car is fitted with a tractor
belt tread at the rear, this belt being driven
by a gasoline engine. An extra large water
cooling system is fitted to these engines
Referring to the Bussoura or camel taxi
shown in the same photograph, this name
comes from the tent-like basket or cabin
fitted to the camel's back, and which pro-
vides protection against the hot desert sun
for two passengers.

The feature which we wish to speak of
here, however, is the new giant motor ship
for desert transportation of passengers and
ireight, which is shown in the accompanying
artist’s picture, on its way across the desert
at night. This strange land craft is the
brainchild of a German inventor, one Johann
Cristoph Bishoff, who is working out his
ideas in' conjunction with other engineers
and with the cooperation of industrial in-
tercsts. This future ship of the desert wilt
have a capacity of 300 passengers and fifty
tons or more of freight.

As the illustrations at the bottom of this
page show, the craft greatly resembles an
ccean liner mounted on huge wheels. Many
of our readers will doubtless remember that
hack in July, 1917, during the World War,
Mr. H. Gernshack published an article in
this journal, then known as The Elecirical
Experimenter, entitled, “Old U. S. Battle-
ships to the Front,” as the cover of that is-
sue of the magazine reproduced on the op-
posite page shows. Mr. Gernsback's idea at
that time was that we should take some of
our old battleships, cruisers, etc., steam them
across the occan under their own power, and
then fit them out with the steel girder wheels
as illustrated, so as to form huge battle
tanks. It is quite possible that the idea pub-
lished at that time provided the spark of
genius  behind the newly devised desert
motor-ship. This ship of the desert will make
twenty miles an hour and better under ordi-
nary conditions, and a speed of at least ten
miles an hour 1f the sand is soft and deep.

—
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OF THE DESERT  SANDY DESERT

LOSES TERROR

JLLY, 1917 18 CENTS

@peflecirics cal
ixperimenter

e OLD U.S.BATTLESHIPS |
| & TO THE nzonr-@

- SEC PAGELLTD

The old camel taxi with .its }
enclosed cabin for two pas-
sengers is shown above in X B
marked contrast with the T

special automobile having” a

tractor drive, many of which

mow cross the desert regu-
larly.

Ships to travel over .the land are pot so new, fér above
we see that thxs journal, then known as “The Electrical
it July, 1917,. advocated putting

Experimenter,”
wheels on old battleships to provide huge “tanks” to

smash the enemy lines and fortifications.

the improvement in the traveling conditions and
the speed, a trip across the desert may con-
ceivably become a quite inviting proposition in-
stead of a journey filled with dread and fear.

The two photos occupying the lower part of this
page shows one of the latest developments of the
famous French automobile concern bearing the
well-known name of Renault. It will be pos-
sible now with these motor transports to shorten
the time of making a trip across the Sahara
Desert to at least one-tenth that previously oc-
cupied in making the trip by camel back. Extra

HE pictures on the

opposite page show
the latest and largest
motorized method of
transport for both pas-
sengers and freight over
desert regions, such as
the Sahara. The pic-
tures on the present page
are very interesting also
ds they show how special
automobiles have been
devised by French engi-
neers so as to be suit-
able for traveling at fair
speed over the burning
sands of  the desert. |
Sand storms on the Above we see interior of new
desert are one of the Sahara Desert bus, the seats
factors which has to be forming beds at night.
conjured with, and the
motor ship and the motor bus represent a distinct
advance in desert transportation means for this rea-
son particularly., The windows can be closed and
the passengers as well as the driver thus protected
against the swirling sands, which have spelled death
to more than one traveler. These sand storms spell
ruin to any ordinary automobile engine not fitted
with a sand filter or screen. Thanks to the new
sand and dust filters brought out in the past few
years for attachment to the intake pipe of the car-
buretor, it is now possible for motor cars to travel
over such treacherous sandy wastes as the Sahara
Desert, without ruining the engine after a relatively
short time.

Up until recently it took many days to cross the
Sahara Desert on camel back, and aside from pos-
sible hold-ups by brigands, there was always the dis-
comfort due to the burning heat of the tropic sun
beating down on the sand. There was also the
menace of desert sand storms, not to mention the
boresome conditions occasioned by the slow speed of
the camel transport and many other factors.

Not only is radio and the gasoline engine, not
to mention the possible adaptation of the Diesel
engine, revolutionizing desert travel, but due to

Giant auto <ar sleeper for trans-Saharian service. It accommodates ecight passengers and seats
can be converted into beds. The bus is fitted with every modern convenience, including drink-
ing water. Instead of a tractor drive this car is fitted with twin rear wheels.

the top picture; while a special grade of
oil is also utilized, this o1l being of a
heavy quality.

supplies of water and gasoline are car-
ried in the motor bus as well as in the
French military automobiles, shown in
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through the mechanism which operates the
sections of the pneumatic suit primarily intended

The above illustration gives us a phantom view;
to relieve the work of the heart.

N the illustrations on this page we find

a very clever therapeutic device primarily
intended to assist in the circulation of the
blood and also serving to massage the hu-
man body. The inventor, Joshua Rosett,
of New York, believes that this type of
pneumatic suit will provide relief to a cer-
tain extent for the work of the heart where
such relief is necessary. This is accom-
plished by propelling the venous blood at
the surface of the body from the limbs
and from the trunk toward the heart. By
the accompanying kneading of the muscles
and tissues, the circulation of the deeper
fluids of the body such as the blood in the
inner veins and the lymph in the lymphatic
spaces is consequently enhanced. Generally
speaking the device consists of what may
be considered a pneumatic suit or garment
adapted to be applied to the trunk or limbs
of a patient. This suit is made up of col-

TRUNK AND
RIGHT LEG

Science and Invention for April, 1927

Pneymatic Suit Aids Heart

By JOSEPH H. KRAUS

The diagram at the left shows how the various

sections of the suit are tied together. Each

band has seven tubes and the respective num-
<—sgtbers are all inflated at the same time.

lapsible tubes to which air under pressure
may be admitted in such a manner as to
inflate the tubes one after the other in suc-
cessive groups, so as to cause the garment
to exert waves of pressure from the ex-
tremities of the limbs and from the lower
portion of the trunk of the patient towards
the region of the heart. The compressed
air is admitted from an air tank to a dis-
tributor which respectively passes the air
into any one group of seven tubes each in
successive order. FEach unit of the gar-
ment is represented by seven tubes evenly
spaced so as to form distinct hose-units.
For convenience in handling, the garment
is so arranged that it may be quickly
snapped around the body and the limbs.
The tubes themselves are made of an air-
tight textile fabric such as rubberized silk
or cotton. Referring to the picture above,
we see a patient having suit adjusted.

The diagrams above show how the various portions of the body are affected
First the tubes indicated in Fig. 1 are inflated.
Then the air passes out of these to enter the tubes as indicated in 2 and

by the inflated bands.

started at 1 reoccurs.

so on the stages progress, until in stage 8, a repetition of the movement
By passing the eye across the page quickly, one
can see the wave-line motion which will be produced.
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ETHMOIDAL
SINUS
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~ MAXILLARY
SNV

A new system of examining the sinuses, those very important head cavities
which sometimes become diseased and cause a lot of trouble, is here
shown. The sinuses are made visible by a ‘powerful concentrated electric
light held against the skin immediately under the eyebrow, right and

left alternately.

By holding the small, yet powerful, light in the mouth, the Maxillary
Sin uses light up in a dark room, and the physician can immediately tell
whether there is any pus present, which would indicate a diseased con-
dition of the Sinus. The Ethmoidal Sinuses are also examined in this way.

Are Your Tonsils and Sinuses Healthy?

By H. W. TOWNSEND

Modern Science Aids Diagnostician to Tell Exact Condition of Sinuses and Tonsils

HE physical condition of the tonsils
and the all-important sinuses, up until
recently, have been judged a great deal

average physician will probably think that

the patient has had a severe cold and pre-
scribe a gargle or nose and throat spray.
PRt The inflammation of

\ the throat lining may
temporarily disappear

This illustration shows
how the powerful, yet
small, incandescent lamp
is arranged inside of a

thick glass housing or
shell so that it can be
used against the skin
or inside the mouth

=
\
hy their appearance, at least in the case of
the tonsils. The average doctor looked down
the patient’s throat and if he saw no in-
flammation and if the tonsils were not en-
larged, he was quite likely to decide, nat-
urally enough, that the patient was in good
healthy condition. We now know, accord-
ing to medical science, that in-
fected tonsils are liable to
cause Bright’s disease or rheu-
matism.  Recent experiments
made by the famous Mayo
brothers with Guinea pigs and
rabbits, which were innoculated
with the poisonous pus from
diseased tonsils, showed that in
practically 100 per cent. of the
cases either severe rheumatism
cccurred, or else eventually
Bright’s disease appeared.

These serious ailments are
often caused by diseased tomnsils,
due to the fact that the poison-
ous pus given off by the ton-
sils drains away into the blood
stream and innoculates the
whole body. People who feel
greatly fatigued early in the
day are often victims of dis-
eascd tonsils, the poisonous secretions from
the tonsils affecting their whole bodily state
of health.

Another peculiarity of diseased tonsils is
fhat they may cause a chronic or nearly
chronic mflammation of the throat and nasal
membrane, which is hard to diagnose from
the ordinary observation, by simply looking
into the patient’s mouth and throat. The

without burning.

TONSIL

OBTAINING PUS
FROM “BLIND” OR
WELL LQOKING

\

,‘ with  this treatment
4 and appear to be
cured, but if the ton-
/ sils are diseased, they
/ will  cause further
- frequent re-occur-
rences of the inflam-
matory trouble. They
/ also cause the patient
/ to have frequent colds
in the head, due to
the slightly inflamed condition which is al-
ways more or less present in the throat in
such cases. Such conditions also affect the
feeling of the patient in general and he is
liable to have a slight cough, and, moreover,

will tire easily from talking or singing.
Jt was thought at one time that the re-

VACUUM
TUBE

Tonsils frequently look very healthy when observed with the naked eye. The
throat specialist, lhowever, makes doubly sure as to whether the tonsils
are diseased and contain pus or not, by applying, for a few seconds, a
warmed glass tube connected with a vacuum pump; the suction causes a head.

sample of the pus, if present, to be drawn from the tonsil.

moval of the tonsils, where they happened to
be diseased, affected the voice, but it is now
believed that such is rarely the case and
that one of the most important factors
which determines the quality and strength
of the voice is the physical condition of the
sinuses, those important cavities in the
front of the skull immediately below and
above the eyes, as the pictures at the top of

TO VACUUM

the page show. The physician or surgeon

diagnosing sinus ailments has new diagnos-
tic methods now available to him.

T his device
enables th e
surgeon to tell,
by means of a
drop of the pa-
tient’s blood
. ~——  whether or not

the blood will coagulate properly. A drop of blood
is _plach on the glass prism; it must show coagu-
lation in a certain time when air from the bulb

is blown against it. )

~ The writer recently underwent an exam-
ination by a well-known throat specialist,
and the method of examination
the latter. utilizes is that here
illustrated, where a new and
powerful diagnosing lamp is
pressed against the skin just
under the eyebrow, first right
and then left, to light up the
frontal sinuses. The presence
of any pus in these sinus
chambers is indicated by a dark
shadow or spot. The patient
next holds the light in his
mouth and closes his lips over
the stem of the lamp, when the
Ethmoidal and Maxillary sin-
uses just below the eye, become
illuminated by the light shinin<
through from the inside of the
By means of a mirror
patient can see sinuses also. An-

other new method of examining

sinuses is that in which an assistant strikes
a large tuning fork on a table, causing it
to give forth its own particular note; while
the tuning fork is vibrating, she holds it on
the top center of the patient’s head. The
sound waves from the tuning fork are car-
ried by the bony structure of the skull and
naturally the sinuses, which are nothing but

(Cointinued on Page 1153)

PUMP}
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Protective Coloring in Insect Life

small beetles and flies which
live on the lichens of
orange trees, easily seen
except when placed upon a
lichen as indicated in the
photo above. Only the
sharpest eyes can pick
them out.

A vividly colored group of;

o
g

HEN we sec a woman wearing a leo-

pard-skin coat upon the street, we

may admire-the design and coloring,
which appears so brilliant in the sordid dun-
gray of the city background, but we seldom
stop to think that in the jungle this bril-
liant coat is practically invisible.

Much has been said on both sides con-
cerning protective coloration in the animal
world. But whether it be admitted that such
coloration is a result of. selection or purely
accidental, there is no doubt but that it does

By HERBERT C. McKAY, A. R. P. S.

exist. Perhaps there are no more striking
examples of this phenomenon than those
found in the insect world.

The modern man, even slightly interested
in science, is somewhat familiar with micros-
copic organismms, and naturally we all know
the objects of every-day life, but very few
persons indeed have had the pleasure of ob-
serving the inhabitants of the middle-ground.
Here we find a new universe. The animal
life 1s highly organized as in the usual gross
animals, and so is more interesting to the
The grape beetle can be
quickly seen when placed
upon a white background.
The same grape beetle is
hardly more than barely no-
ticeable when placed upon a
grape vine bark as the photo

below shows.

The Here the

at home. insect is

mantis
shown upon the lichen where it feeds in its

natural life. Due to the enlargement, and
the monochromatic rendition of the camera,
it is here more easily seen than in nature.
Most people cannot see the insect even when

it is pointed out to them. Photo below
shows it as it appears when placed on white
background.

Above, lichen louse which
L infests orange trees as it
never appears in nature.
Left, the insect encased in
its web and hardly visible.

i

layman than the simple forms which consti-
tute the usual microscopic world. At the
same time these forms are so small that
while they are visible as a whole, details of
their anatomy is seen only by the aid of a
moderate-power glass. In this world we find
some striking examples of protective colora-
tion.

This form of defense is found in two
phases. In the first we have that coloration
and form which makes the insect tconspicu-
ous, but does not fully disguise it. This is
usually accompanied by coloration which
will enable the insect to blend more or less
perfectly with its background. In this class
fall the small beetle shown as well as the

is easily

moved from his natural haunts, but when

placed upon a green lichen, the color of the

bug blends with that of the plant. This is

an example of inconspicuous coloration. Left

—the apparatus with which these photographs
gt were taken.

;The pumpkin bug seen when re-

pumpkin-bug (Nczara viridula). These are
shown about six times natural size. The
beetle is a dark reddish brown with irregular
light gray markings. This is the usual ap-
pearance of the woody stems of the grape-
vines upon which this insect lives. The
pumpkin-bug, on the contrary is of a light
green tone, with brown, yellow and dark
(Continued on page 1155)
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Auto Show Presents New E?eatures
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PREVENTS
RONT WHEEL
SHIMMY

.COLD WEATHER
DOUBLE CHARGE’ RATE
THERMOSTAT -

>
CHARGING

£

AUTOMATIC WINDOW
CLEANER

=T

SPOT
LIGHT

i

The automobile show held at Grand Central
\ City during the first week in January, introduced a number of new ideas
.9 and devices to the motoring public.

5 / OVERHEA

X\ [ m*\\

of these innovations are illustrated on the
borders of this page. Fig. 1 shows a
hood protector which prevents rattling
and protects the engine from extreme cold
weather. Fig. 2 is an anchored gas tank
cap, to prevent loss. Fig. 3 shows a method
of thinning the transmission oil by adding
a special liquid which lightehs the con-
sistency of the lubricating fluid. The Ford
owner will appreciate the device illustrated
in Fig. 4, which is a damper disc to pre-
vent the front wheels from shimmying.
Fig. 5 shows one of the new fabric bodies,
which are so flexible that they may be bent
by a slight pressure: They return immedi-
ately to their normal shape. Fig. 6 illus-
trates a thermostatic switch which doubles
the charging rate of the dynamo in cold
weather, to make up for excessive drain on
the battery. Fig. 7 is an automatic wind-
shield cleaner which travels the full width
of the windshield, giving the driver an
unimpeded view of the road. Fig. 8 is a
cotter pin which automatically locks itself
into place upon being driven into a hole.
It is unlocked by twisting slightly, as shown.
A combination gauge which affords an ex-
cellent check up on the condition of the
motor . is illustrated in Fig. 9. Fig. 10
is a clever arrangement for reflecting part
of the beam of the headlight backwards
so that the driver may easily tell whether
both lights are burning without getting out
of the car. Fig. 11 illustrates a spotlight
which is designed for use on enclosed auto-

/m DOOR

Palace in New York

Some of the most

mobiles, and which is fully controllable in
all directions by a handle within the driv-
ing compartment of the car. Fig. 12 shows
an anti-stalling device, which automatically

turns on the electrical starter when the

dynamo voltage falls. Figs. 13, 14, and 15
explain themselves. Fig. 16 tests the con-
dition of the valves as to leaks. At the

1Y

i

DYNAMO

interesting

IGNITIONI?
TIMING |

ENGINE ANTI-STALL
SPECIAL

WHEN
Ty A pviaro
’ /‘ VOLTAGE

> o FALLS RELAY||

CLOSES |
SWITCH -A ||
STARTEF? :

‘k

Sl

top of this column are shown the compara-
tive sizes of the largest and smallest cars
entered in this show. A man could look
over the top of the small car.
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Speed at the Motor Boat Show

=
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The baby of this year’s New York Motor Boat

Show was the little outboard motor hydroplane

jllustrated above. With a 30-lb. motor, a speed

of 26 m.p.h. was attained. At the right, the

“Whistler’—a shallow draft boat with airplane
motor and air-screw propulsion.

The fastest boat exhibited at the
mous ‘“‘Horace,” a displacement
race in the unlimited class.

show was the fa-
boat designed 'to
80 m.p.h. is her speed

At the left is the illustration of an cxperiment conducted on the
west coast, when a 151-class hydroplane was equipped with a
pair of wings. Result, 65 miles per hour. At the right, our art-
ist's impression of a craft shown at the San Diego races. The
U. S. Navy for the first time gave a public demonstration of

e e e e e e e e S SIS SSEEESSEOS00S Ay

The sea-sleds were among the most popular

exhibits. The new sea-sled sedan is shown

above. It is a fast and perfectly seaworthy
speedster.

The 151-Class hydroplanes were

represented by several record-

breakers powered with very
small motors.

a speed test of one of their 90-foot torpedo boats.  Although

heavily armored, she made a speed in excess of 60 m.p.h. While

going at this tremendous pace, the boat threw a bow wave 50

feet high, almost swamping much larger craft which were stand-
ing by to watch the races.

B TETESSSS:
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Two Scientific Marvels of the Year

ROWS OF
PERFORATIONS

|| SIREN KEYBOARD
DISC CONTROLLING
7 \J\fé{’/‘v : LAMPS
4\;’3: o W
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— PLACED IN FIELD
—_OF cOIL
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Dr. E. E. Free gave an interesting lecture reccently at the New York
Electrical Society. in which he described the Light-ray Piano, and the
Wireless Light shown above. The operation of the ‘piano’ is obvious
from an inspection of the drawing. The “‘wireless light” consists of a

large solenoid of copper strip, which is energized with high-frequency A.C.

from the output of two 250-Watt vacuum tubes. Into the field of this
solenoid is inserted a gas-filled “vacuum’ tube, and the molecular accelera-
tion in the gas causes a strong light to be emitted by the tube.
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110-Story Uptown Skyscraper
to Top New York’s Skyline

OR & number of years, the Woolworth Building has enjoyed the distinction

of being the tallest business structure in the world. But it has suffered

a double cclipse in the past vear, first when the Book Building in Detroit
wias announced with its height of 873 fect, and again when a real super-sky-
scraper was proposed in New York City. This latest project is peculiarly
interesting, less hecausc of its extreme height than hecause of its history.
The fact is that the building was not specially designed to be taller than other
buildings. The architects simply endeavored to provide the greatest amount of
permanent light and air to the greatest possible proportion of floor area, with
@ surplus of elevator service. The projected building came naturally out of
these conditions. The architectural aspect of the structure is featured by its
severely simple lines, approaching an ideal of skyscraper construction. The
building, called the Larkin Tower, will front 226 fect on the south side of
42nd Street, 300 feet west of 8th Avenue, and run through the block to a
frontage of 250 feet on 4lst Street. The height of the building from the
ground to the basc of the flagpole is to be 1208 feet. From a first cost of
$22,500,000, the builders expect to realize a yearly rental of approximately
£3,000,000. Tts 1,450,000 squarc feet of floor
space will make it the fourth largest building
in the world. This immense area will be
served by 60 high-speed elevators, affording
the 30,000 occupants the finest possible ser-
vice. The photograph at the right is from
the architect’s drawing, showing the com-
pleted Dbuilding as it will appear in its pro-
posed location.

~

WOOEWORTH
BUILDING

BOOK
BUILDING

- FUEELLS TOWER
LARKIN TOWER

Some of the interesting features of the mew Larkin
Tower are illustrated in the drawings above. The
famous Woolworth Building will be “just another
skyscraper” after the uptown giant is completed,
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The architect’s drawing, superimposed upon a photograph
as shown above, brings out its striking appearance.

CARS REQUIRED
FOR STEEL IN
(LARKIN TOWER

1000 FT.

CAPACITY OF

- 30.000 PEOPLE-
LARKIN TOWER

S M,
gf‘) 3 o)
—

LARKIN TOWER

Even the Eiffel Tower, that well-known feature will run directly beside the new Tower.
of the Paris skyline, will be dwarfed by compari-
son with the Tower’s 1,208 feet of height. A new
subway is being built under Eighth Avenue, which

Testing Glass Products for Strain

A piece of suspect-
ed glass 1s placed in
the beam of light be-
tween the polarizing

k A SOURCE OF ILLUMINATION
% B GROUND GLASS
h\ \
\\ plate (D) and the
Nicol prism (G).
~——C CONDENSING LENS Parts of the glass

|
i
!
will seem colored dif-
ferently than the
original field. If well-
annealed glass is ex-
amined, practically no
?. change in color will

be seen, and if a high-
ly strained picce of
glass is used, the col-
ors in striations will
be vivid. If the sen-
sitive tint plate (I)
is removed, and three
differently strained pieces of glass are examined, the first (mod-
crate strain) will appear brighter in certain areas, the second (no
strain) will produce no change, and the third (high strain) will be
very bright, or even colored in some places. This process has heen ap-
plied commercially to the testing of glass products such as jars and
bottles in industrial use.

E SAMPLE TO BE TESTED
l G NICOL PRISM

GLASS PLATE

F SENSITIVE PLATE

A schematic diagram of the apparatus used at
the' Bureau of Standards for testing samples of
commercially produced glassware for strain,

© Harres & 6 wing

the Strain Detector in testing storage battery cells.

FLOOR AREA OF  LARKIN TOWER POPULATION
GOING TO WORK

This

should relieve the otherwise inevitable congestion
which would result from the presence of a build-
ing of this character in this neighborhood.

The engineer shown in the photograph above is demonstrating the use of
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DR. NIKOLA TESLA

NYONE connected with journalistic
work will usually come in contact
with inventors and men of science at

2 sometime or other in their career. It
kas been the speaker’s good fortune at vari-
ous times to interview and become acquainted
with some of our leading electrical and radio
inventors. The first inventor I shall intro-
duce to you to-night is Dr. Nikola Tesla.
Nikola Tesla is a Serbian by birth and was
«ducated in the best schools and nniversities
of Europe. Dr. Tesla has lived in this coun-
try for thirty years or more, and Americans
kave doubtless come to the offhand conclusion
that he is an American by birth.

Several years ago SCIENCE AND INVENTION
Magazine published a series of articles en-
titled, “My Inventions,” which were prepared
by the famous Tesla, and it was at that time
the speaker had a good opportunity to become
quite well acquainted with this master mind
in the field of electrical and radio invention.

Doubtless those who have heard of the
many inventions of Tesla have thought that
his ideas have been mostly along the line of
electrical and radio subjects. However, he is
a mechanical engineer. It was through his
deep insight into the subjects which mechan-
ical engineers study, that he brought forth
his first, and what many people consider his
greatest invention—namely, the induction
sotor, which the Westinghouse people first
placed on the market.

Dr. Tesla not only thought out the remark-
ably simple idea involved in the induction
motor, which is in use today by the thou-
sands for driving machinery in our shops and
factories, but he also went much
further. He evolved the idea of
the complete alternating current
transmission system, with trans-
formers for stepping up the volt-
age and again reducing it at the
consumer’s end of the line.

Tesla came to this country at
about the time Thomas A. Edi-
son was installing his first elec- i
tric light plant in New York \
City, and he was associated with A
Mr. Edison for a short time at
that period.

1t has been said of this
great genius, Tesla, that
he is one hundred years
ahead of his time. The
more one becomes ac-
yuainted with him and
fearns of his many ideas,

Vv vvvVvVvvVvVvVvyvvvv>

#Radio Talk Delivered at
AWRNY. Tuesday evening,
Jan. 18, 1927, 7:45 p.m.

DR. LEE de FOREST:
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Famous Inventors I Have
Interviewed"

By H. WINFIELD SECOR

dozens of which he has had recorded in pat-
ent applications standing for a number of
years, the more one becomes convinced that
he is a man of tremendous intelligence and
far-reaching vision.

Just to give you a slight idea of the clever
way in which Tesla brings together a number
of ideas, and out of which he evolves a single
new idea of superior merit, the speaker might
mention Tesla’s prediction in regard to the
outcome of the late World War. About the
time we went into the conflict, the speaker
asked Dr. Tesla, who he thought would win
the War and why. His prediction was that
the Allies, with the aid of the United States,
would be successful in winning the War, and
his reasons given at that time, were remark-
able for their clearness of thought and logic.

Tesla, whose name is known around the
world, has patented dozens of electrical radio
and mechanical inventions, from which of
course he has received thousands of dollars
in royalties. He is a man who has devoted
the best part of his life to invention and
thought on scientific subjects. Dr. Tesla is
a bachelor, and while he likes luxurious sur-
roundings and fine foods, he has a number of
deep founded ideas in regard to his daily life
which are well worth duplicating. He has
not smoked for twenty years, he once stated
at a luncheon, although he delights in seeing
his friends enjoy a fine cigar. When he or-
ders a meal, he believes in selecting a few
dishes of substantial food in preference to a
lot of fancy dishes. Dr. Tesla, who lived for
many years at the Waldorf Astoria hotel, and
who dined at Delmonico’s and other famous
New York restaurants, conceived a number
of delightful dishes, several of which bear
his name. So we see that he is a man of
many parts, as the saying goes, and has not
confined his inventive genius to the mechan-
ical and electrical laboratory.

Tesla, as every electrical student knows,
produced many years ago out in his Colorado
laboratory the greatest high frequency, high
voltage electrical discharges ever beheld by
man.

Dr. Tesla’s office walls are covered with
large photographs showing the tremendous
sparks produced in his laboratory years ago,
some of these sparks having been many feet
in length and involving electrical energy
measured by millions of volts and hundreds

" of amperes. The “so-called” Violet Ray ma-

chine, thousands of which are in use today,
are a direct off-shoot of the Tesla high fre-
quency coil, which he built and demonstrated
to a curious public over thirty years ago.
These gigantic high frequency
sparks and the experiments con-
nected with them, formed the
basis of Tesla’s dream of
dreams— namely, the wireless
transmission of electrical power.
Tesla is the father of this idea
without a doubt, and it will not
be so many years perhaps be-
fore we see his dream realized.
In brief, Tesla’s idea of the
radio transmission of useful
power is to wuse an ultra-
powerful transmitter similar to
a broadcast station. All
you have to do in order
to pick up useful power
and operate motors, or
light lamps, is to erect
a capacity, such as an
antenna, and absorb the
desired energy from -the
electrical force radiating
from the transmitting
station.

Among other inventors and engineers
whom the speaker has interviewed for the
columns of SciEncE AND INVENTION Maga-
zine, he remembers with pleasure a visit
during the hectic War days to the radio lab-
oratory of Dr. James Harris Rogers, located
at Hyattsville, Maryland, just outside Wash-
ington, D. C. Dr. Rogers is a courteous
southern gentleman of the old school, who
makes you feel at home as soon as you come
into his presence. Dr. Rogers is internation-
ally known among radio men for his inven-
tion of the underground antenna, for both
transmission and reception of radio messages.
When the speaker visited Dr. Rogers’ labora-
tory in 1918, he experienced the unusual nov-
clty of hearing the great radio stations in
Rome, Nauen, Stavanger, and other points in
Europe and some in South America received

DR. JAMES
HARRIS
ROGERS

by a single vacuum tube detector, with
the und&rground antenna. Long ditches had
heen dug radially like the ribs of an umbrella,
all over the Rogers’ estate, and in these
ditches in the ground he had buried various
kinds of wire, both bare and insulated. The
insulated wires used at the time the speaker
visited the laboratory were enclosed in iron
pipes and buried about three feet in the
eround. The free ends of the antenna pointed
east and west, but Dr. Rogers had others
which he could connect to.

Dr. Rogers had a long legal fight with the
Government experts as it seemed for a time
that two radio engineers connected with the
Navy Department had thought of the under-
ground and undersea radio system, prior to
its invention by Dr. Rogers. Before the ad-
vent of the Rogers system of intercepting the
radio waves by means of an antenna
buried in the ground or lying under water it
was impossible for a submerged submarine
to pick up radio messages at all. A subma-
rine can now sink and still pick up radio
waves from stations thousands of miles away,
as actual tests have shown. This clever in-
ventor had bethought himself also to try out
transmitting on an underground antenna, and
sent out messages, which were picked up

(Continued on page 1158)
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Utilizing Ocean’s Temperature for-Power

French Scientist Shows How the Warm and Cold Waters in the Ocean Can Be Employed
to Make Steam and Operate Vast Engines

N July, 1923, SciexcE AXD INVENTION

Magazine described a power plant which

was intended to use the differences of
temperature of sea water for creating steam
and which employed the steam to drive im-
mense turbines. The turbines were then to
be connected to dynamos and develop elec-
trical power or they were to be used for any
other desired power purpose.

At the present time many reports are
being circulated concerning the researches of
Prof. Georges Claude, undoubtedly the
greatest living authority on the liquefaction

of gases, and P. Boucherot, who demon-
strated before the French Academy of
Sciences almost primitive appliances for

utilizing the temiperatures of the water of
the occan at various levels for operating
a turbine. By means of a simple piece of
apparatus in which a difference in tempera-
tures of 20° Centigrade (68° Fahrenheit)
was obtained, steam was gencrated and this
steam drove a turbine for a mumber of min-
utes. The illustration at the lower right-
hand corner shows the elements of the ap-
naratus. ILet us imagine that there are two
flasks, one containing water and the other
empty, and these are comnmected together by
means of a pipe, in the middle of which a
turbine has been placed. The first flask
containing water at comfortable room tem-
perature, is placed on a straw ring and the
other flask is encased in a chamber of ice.
When the vacumin pump is operated the
water in the flask boils, and steam is gen-
crated. Here we have a stecam engine, the
heat of which would not he felt by the hands.
Nevertheless, the steam generated drives
the turbine at a speed of 5000 turns per

fathoms) has a tem-
perature in the neigh-
borhood of 3° Centi-
grade (about 37°
IFahrenheit). So here
we have the condi-
tions for practically
applying the really
astonishing experiment
of Messrs. Claude and
Boucherot. The water
in the ocean can be
obtained at the tem-
peratures necessary to
properly operate the
turbine which in this
particular case should
be of immense pro-
portions, but which
could operate just as
well as the experi-
miental model. In the
lahoratory model,
electrical current was
produced from a gen-
erator driven by the
turbine. This current
was employed to light
three lamps Coinci-
dentally, in the larger
construction it would
be possible to de-
velop a tremendous
amount of power lim-
ited only by the size
of the available ap-
paratus.

The inventors cal-
culated that a definite

VACUUM PyMPpP

 TURBINE

-BOILER IN SECTION

WARM SURFACE
WATER SUPPLY

1.~ PIPE TO DEPTH OF 3500 FT
WHERE WATER IS AT 39°F e v o — — w — = — — - -

This diagram above illustrates the principle of operation of the method for utilizing differences of
temperature of the ocean levels for producing steam and this steam in turn being the power

which drives the steam turbines.

minute. The difference of pressure between
the two vessels in the experimental appar-
atus was less than three one-hundredths of
an_atmosphere.

Tt is clear that if we had some method of
maintaining the condition described, that the
turbine or other motor could bhe driven as
long as our supply of water lasted. The water
should be as warm as possible and in some
way, the condenser, as we may term it,
should be maintained at as low a temperature
as possible. These conditions can be ob-
tained from the tropical seas.

The tropical ocean has a surface tempera-
ture of from 26° to 30° Centigrade, prac-
tically 80° to 86° Fahrenheit while the water
at a depth of 1000 meters (close to 600

With this method we can make cheap ice in the tropics.

amount of water vaporized under these con-
ditions, developed energy equal to that which
the same water would produce when falling
from a height of 300 feet. TIt, therefore,
follows that if we had pipes big enough we
could obtain more power from the ocean
for a given quantity of water than we could
obtain with similarly sized pipes in Niagara
Falls power plants. Thirteen hundred cubic
vards of water vaporized by this system at a
speed of 1 second for the entire vaporization
would develop a power of 400,000 kilowatts
of electrical energy.

The diagram on this page shows the prin-
ciple of this process as applied on the trop-
ical ocean. A tubular boiler is heated hy
surface water which is kept flowing through

The above photograph shows Prof. Georges Claude who has developed a
process for obtaining powsr from sea water.
is used for experimental demonstration of the principle of operation of this

The apparatus in the picture

invention.

the tubes. A feed-pump supplies the rela-
tively small amount of water to be evap-
orated. The condenser is supplied with water
pumped from a depth of 600 fathoms or
thereabouts and this is used to keep the con-
denser cold. The pipe from the depths of
the ocean must be thoroughly insulated so
that the water reaches the surface at but
a very few degrees above freezing tempera-
ture. A turbine is connected between the
hoiler and condenser and is driven by the
generated steam.

Offhand it would seem that there is a good
deal of power lost in the pumping operations
but it will be observed that the net heights
to which the water is raised, are quite insig-
nificant and by placing the boiler and the
condenser in the hold of the ship instead of
on the deck, as we have shown them, the
height would be zero and the pump would
do nothing more than just circulate the water.

The efficienncy of the apparatus would be
very low, but where an entire ocean of
water can be drawn upon, for the hot and
cold water supply, efficiency plays a very
minor part.

TURBINE

TO AIR PUMP

O—

'COOLED BY STRAW RING |

ICE

Water at room temperatures was made to
operate a small turbine as indicated in the
diagram above.
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Cultivating and Propagating the Cactus

A series from
bud to flower
of the mnight
blooming
Cereus. It
opens at 3:15
P. M. and is
fully open at
7:50. The
aext morning
it wilts.

o

ITH but few excep-
tions the cacti are
natives of the tropical
and subtropical re-
gions of South and Latin
America, where, in certain
places, they have attained such
prominence as to hecome the
characteristic flora. These suc-
culent stemmed growths, al-
most invariably provided with
small and degenerated leaves,
have accustomed themselves to
4 life in desert quarters and dry barren
tracts. It is for this reason that the pre-
cious, life-giving fluid is stored cither in
certain cells, or within the entire tissue ot
(heir structure until such time as it is re-
quired by the assimilating organs and hand
in hand with the accumulation of the water,
transpiration is reduced to a minimum.

\Within the truiiks of the cacti is a pro-
fuse supply of mucus which tenaciously re-
tains all water. It is this which malkes it
a possibility for the plant to shrink quite
considerably only to resume its normal ap-
pearance after it has heen well supplied with
moisture.

Of all window-garden plants, none are so
well adapted for indoor cultivation as this
group of extremely interesting growths, for
their demands upon the moisture content of

Echinopsis tubi-
Aora is a melon-
shaped cactus
which is often
found in the
window garden,
They all flower
frequently.

Opuntia tuna
has a rich yel-
low flower. In
fact all types of
opuntias are
characterized by

this color.

By DR. ERNEST BADE

the air lies far below the normal of most
other plants. Then, too, their flowers are
exceptionally showy not only in form, but
also in size, and their colors vary within the
most extended range of tints. Furthermore,
many of them exhale a delicate and exquisite
odor. With the exception of the extraordi-
narily beautiful flowers of the “Queen of the
Night,” there are few which can compare
in size and individuality with the common
leaf cactus, Phyllocactus. But ecven the
smaller flowers have their own peculiar
charm as, for instance, the violet-red flowers
of Echinocereus from whose calix tube the.
emerald green pistil rises, providing a con-
trast of exceptional beauty.

It must be conceded that these charm-
ing floral offerings are very shortlived
and that many cacti only flower at
night. Even when not in flower, the
cacti are always peculiar and interest-
ing plant growths,
their unique shape
always interesting a
lover of plants. Such
peculiarities as the
spines, sometines
wonderfully dainty,
at others thick and
massive, the ar-
rangement of these
spines upon the
slight protuberances,
their color, and the
formation of the

wool between them.
tend to make for an
individuality n o t
found in any other
family of plants.
On cultivating a
cactus, the fact that
the majority of spe-
cies are leafless,
must bhe taken into
consideration. They

not to be pruned.

cannot evaporate

water as readily as other plants, since
the surface for transpiration is much
restricted, therefore, too much mois-
ture should never be forced upon them.
On the other hand, it is wrong to
leep them too dry during their period
of growth. They do not warn one
by wilting or drooping when moisture
is lacking. But then, too, they can
casily be provided with too much water,
especially if they have been placed in pots
too large for their requirements. Since
they have difficulty to thoroughly root in such
containers, the soil becomes acid and root
rot soon attacks them. Under such condi-
tions it is advisable to transplant the cacti
at once into smaller pots containing a fresh
sandy soil.

In general the cactus is an unassuming
plant which quickly responds to a little care
and attention. A soft damp piece of cloth
gently rubbed on the joints, frees them from
the dust of the room. Occasionally some of

iﬁ B
Peireskia is a
cactus which
has normally de-
veloped leaves.
In spite of this
the stem is more
than fully cov-
ered with spines.
The flowers are
of a fiery red

color,
24

them must be sprayed energetically, but then
the water collecting in the joints and cavities
found on such species as Mamillaria, Echin-
ocactus, and Echinopsis, will usually evap-
orate quickly, otherwise it is to be removed
with a sponge.

The wintering of the cactus should take
place in some temperate or cool room and
it is during this period that the light and
air reyuirements are slightly reduced. Dur-
ing the months of March and April they
are again placed in the light of the sun, and,
when growth begins and uew life pulsates
through the plant, a larger quantity of mois-
ture becomes a necessity. Then, too, a liquid
fertilizer may be given; this not only stimu-
lates the plant’s growth, but also aids in the
formation of buds and flowers.

As a general rule, the younger plants are
always transplanted every second year in
the month of May. the older forms remain-
ing for three or four years before the pot
must be changed. The containing vessel
should rather be too small than too large
so that roots may spread through the
pot. The old, exhausted soil is shaken from
the roots, and this is best accomplished by
Lkeeping the plant dry for about a week pre-
vious to its being taken out. The roots are
For soil take a clayey
woodland type which is still
further preparcd by an admix-
ture of sand, broken pot-sherds
and fragments of lime, which
make the whole extremely loose
and facilitates the rapid drain-
age of the water. The pot also
receives a foundation of pot-
sherds. The plants are not to
be set too deeply, the upper
roots should just be covered

(Continued on Page 1154)
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When the
flower is care-
fully watched
one can see
the motion of
the sepals as
they untwist
themselves, un-
folding the

g flower. E
Ve
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Science As Seen by the Camera

Some of the Month’s New Developments in Various Fields of Research

A, CIEREDER

Electric  tugboats
were tried out for
the first time in
New York City |
recently. Here is
one of the new |
New York Central j
electric tugs show-
ing its paces
against one of its
steam-driven  pre. g.-

I

¥

decessors. T h e
boat is controlled
from the pilot
house by the vari-
able wvoltage sys-
tem, PP

Every possible precaution for safety was ob- %: !

served in arranging for the Air Service Good
Will Flight which started some time ago from
Kelly Field, Texas. One of the most interest-

At the left is a photograph
of the control board of one
of the new electric tugboats.
Current is generated aboard
the craft, and the speed of
the propeller-driving motors
is controlled from the pilot
house. The boat illustrated
above is 108 ft. long and 26
ft. wide, and it is able to
travel at a pace considerably
above the average of tugboat

ing devices used is the pressure fire extinguisher

speed. One of the most no-
ticeable attributes of this
boat is the fact that it is
possible to keep it much

b cleaner than most boats are,
<€ It is smokeless.

illustrated above. It is located under the cowl- S =5
ing and occupies waste space. Each plane has ‘ﬂ@%ﬂ@)”é@ IS 1
a reservoir holding two guarts of extinguishing & @@%,ﬁa &
chemical, distributed to gas tanks by small pipes. & &) DED %b(:
590 CRTLOUR,
= VDA DD @5
R )

A thrill specialist,
Finney Henderson,
decided to crash
his plane into a
building from a
height of one thou-
sand feet just to
prove that the
stunt could be
done,  After the
dust had settled,
he emerged unin-
jured—"but just
look at the plane,
ke d

o0
Gow

%

[
@
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A Berlin engineer, Alexander von Kryha, has developed a

typewriter which automatically codes or decodes secret mes-

sages. This should be of great assistance in preventing the

leakage of military and industrial information. The machines
are operated by a series of relays and solenoids.

The Rev. William
F. Rigge, of the
Creighton Univer-
sity, has developed
a harmonic motion
machine capable of
describing the in-
credible number
of 7,618,782,498
harmonic  curves.
A few samples, Piwm3>
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This Month’s Scientific News Illystrated

By GEORGE WALL
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CORN STALK |4 FT.HIGH

A news item from North Orange,
Mass., tells us that a ladder is re-
quired to pick corn on the farm of
W. E. Blackmer. Four of the stalks
put on exhibition in a local hardware
store were 14 feet high each and
weighed a total of 28 peunds. This
unusual magnitude was made pos-
sible by modern methods in fertiliza-
tion and cultivation. Good climatic
conditions are also conducive to ex-

r

il

/

One of the novel-
ties which will be
seen extensively at
the popular beach-
es next season is

illustrated above.
The “horse” is
made of balsa
wood, and is
buoyed up by four
inflated rubber
tubes. There are

other designs. |

-

: > FISH PARALYZED
. ON BOTTOM OF
POND

traordinary crops. X

In preparing an hy-
draulic tunnel in com-
pleting a power de-
velopment near Balch,
Calif,, it was found
necessary to drive a
2-mile tunnel through
the Sierra Nevada
Mountains. The tun-
nel was drilled from
both ends toward the
center, and the work
was so accurate that
the walls and room of
the tunnel showed no
mark to indicate where
the two had met.

Railroad. operating
throughout the west-
ern portion of the
United States, has in-
augurated a new Sys-
tem of awakening pas-
sengers in sleeping
cars by ringing
chimes with an elec-
tric clock mechanism.
The same system may
be used for announc-
ing meals.

The Southern Pacific£

FPy—>
The latest in thiet-
foiling devices is il-
lustrated above. It is
a camera invented by
John E. Seebold of
Indiana, that may be
concealed in a house, 3
or in a bank, to pho-
tograph criminals in
the act at any time of
the day or night.
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Fish are subject to paralysis caused by lightning,
the Bureau of Fisheries has found in a study con-
ducted at its station at Craig Brook, Maine.
After a bolt of lightning struck trees bordering
a fish pond, several of the larger fish were found
lying apparently lifeless on the bottom of the
pool. They temained in this condition for several
days.
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! The Cathedral of St. John the Divine, now 4 ©

under construction in New York City, is
to be equipped with a complete system of
voice amplifiers to enable the listeners in
the most remote portions of the auditorium
to hear the sermon perfectly., The am-

operator.

etc.

In the daytime, the camera may be worked by the pressure
of one or more buttons; it continues to operate as a motion picture camera.
At night, it operates automatically when intruders come in contact with triggers
attached to door knobs, safe dials,

Perfection of a new pro-
cess for the treatment of
bone injuries—a process
that works anywhere from |
a week to several months ¢
more quickly than any é
other method—was an-
nounced by Dr. Frank H.
| Walks of Shreveport, La.,
4 at a recent session of the
convention of the Ameri-

pilifier will be monitored by an expert

r-x-m.-u/_
e

o
A
B

FRACTURE

can College of Physical Therapy in Chicago. The new process consists of
the application of high frequency electric currents from two opposite
directions to the afflicted parts. These electrical discharges, meeting at the
fracture, virtually weld the tissues together, according to Dr. Walk, It

is more probable that the precise action involved is simply an accelera-

bone structure.

tion through some electric stimulation of the re-formation of broken-down
It is also possible that
through the natural effect on the surrounding tissues of the passage ot

some advantage is obtained

the high frequency current.
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RAUDULENT mediums differ

greatly in their methods. There are

those known as trance mediums, who

do not resort to any secretive para-
phernalia. They simply go into an appar-
ent trance, and with their eyes closed,
seem to receive messages from the dead,
which they call aloud, much to the be-
wilderment of their followers. Then there
is the materializing “machine,” which pro-
duces ghostly forms and visions, which they
spiritually term, “ectoplasm.” The fortune
telling medium has also gathered armies of
followers in the past several years, and uses
spiritualism as a basis, or acting force, for
clever misrepresentation. Recently, while in
Cincinnati, T listened with great interest to
a description of an entirely new kind of
spirit mystic. This lady, known as Madam
Bowerman, had become fairly prosperous,
by demonstrating to numerous wealthy fol-
lowers, that she possessed a gift of forcing
her mind over matter. I found myself
questioning many of those who had wit-
nessed one or more of her séances, and
learned that her offering was impressively
unusual. Like many of her professional
sisters, this wonder worker, was supposed
to be difficult to see. and it was only those
who came recommended, who were able to
secure an audience with this gifted person.
Through two gentlemen, who. by the way,
are prominent business men in Cincinnati.
a meeting with the wonder lady was finally
arranged. Both of these gentlemen were
originally non-believers, but. as they ex-
plained, they had been converted after sev-
eral séances with this unusual person. I
was asked to promise that I would in no
way interfere with the lady’s demonstration,
nor was I to make my identity known, as
these gentlemen, who so kindly arranged

= W 1
was attached to the string in the 1
sides of the bottle and in this manner answered questions,

Our piritualistic Investigations o

bottle.

By ° .
7 Al
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$21,000.00
for Spirits

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

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

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

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

To the $10,000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritual proofs and the $1.000.00 in
addition offered by SCIENCE AND IN-
VENTION Magazine we now add Dun-
ninger’s $10.000.00.

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.
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It swung and struck the

NO. 9
A SERIES

the meeting, were convinced of her genuine-
ness.  They were, therefore, not anxious to
have the lady provoked through any series
of questions, or tests, that they thought me
likely to present. 1 agreed to their re-
quests, and the appointment was made.

Busy as the medinm was, an immediate
sitting was quite out of the question, as I
understood that no more than fifteen per-
sons were allowed to be present at any one
séance. The medium’s popularity covered
so wide an area, that I was obliged to wait
for four or five days, before I would be
permitted to be among the chosen few. Be-
mg of high intellectual order, and operat-
ing in a lavishly furnished apartment, the
lady considered ten dollars a fair asking
price for those desirous of a spiritual inter-
view. Upon the eventful evening, my
friends and I entered the mystic’s parlor,
and were greeted by an elderly lady of ex-
tremely fine type, who, with a broad smile,
extended her hand to my friends, whom she
called by name. Tley, of course, had heen
constant visitors, and were treated accord-
ingly. They presented me, using a fictitious
name, and the pleasing old lady, with a
warm hand-shake, extended a most cordial
greeting of welcome. [ was impressed by
the lady’s fine personality, and was sur-
prised when my friends quietly informed
me that she was the medium.

I was introduced to many of the others
present, all of whom seemed to know one
another, and were evidently constant visi-
tors to this house of mystery. As we
reached her abode rather early, we were
obliged to wait a half hour or so, until all
the expected guests had arrived. A tall
grandfather’s clock, in mellow tones. struck
ten. Automaticallv, the guests who had

(Continued on page 1152)
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The Sun and Its Neighbors

F you have ever looked up to the sky
on a dark night, free from moonlight,
and have seen the thousands of twin-
kling stars, and if, furthermore, you
have heard astronomers tell you that with

ORANGE
@

— “'MOVES 1MILE
IN 100 YEARS

|
!
1
|
1
)

By W. J. LUYTEN,

around each other in eighty years. The
brighter and bigger one of the two is a twin
brother of the sun in almost every respect.
1f we were able to put them side by side we

should find that this star is of the same size-

as the sun, weighs only about one per cent
more, gives within a few per cent the same

OF THE HARVARD COLLEGE OBSERVATORY

of Alpha Centauri. This third partner of
the firm is very small, and insignificant; it
gives less than 1/10,000 of the light of the
other two. But whereas the average distance
between the two brighter ones is twenty
times that between the earth and the sun,
this small imp is almost twenty thousand

ORANGE

WOOLWORTH TOWER
NEW YORK

2600 MILES

FERRYHOUSE
SAN FRANCISCO

Compared with their own sizes, the mutual distances between the stars are so enormous that there is no
danger of a collision, The space between two average stars is represented in the diagram above.

their telescopes they can see, not thousands,
but millions of stars, you have perhaps won-
dered how there can be room for all of them.
Why don’t they run into one another? Do
the stars obey the traffic rules of the uni-
verse? These and other questions have now
been answered and we lknow exactly what
the habits are of our neighbors in space, in
fact, we have grown to be quite friendly
with each other. But before we actually go
to pay a call on them let us examine our
means of locomotion and make sure that
we sha'nt run out of gas on the road.

THE CELESTIAL YARD-STICK

Here on earth we measure in inches, feet,
and miles, but the moment we leave the
earth behind us, a mile is of no use to us;
it is so small that we must look for some-
thing else. Even our own satellite,

HE present article is the first
: of a series which are to appear
b and come from the pen of
} Prof. W. J. Luyten of Harvard
! College Observatory. Many of our
| readers no doubt have read some
of the many popularly written
! articles on our celestial neighbors
} in space, prepared by Prof. Luy-
I ten, and which have appeared in the
[ daily press. We think the author
} has a way of presenting this sub-
! ject which will appeal to all of our
[ readers, both young and old. We
} shall be pleased to have your com-
| ments.

times as far away from the two brighter
stars. It is also a little closer to us: Alpha
is 415 light years away, the little star only
4 years 3 months. It is “three months closer
to us.” Yet in spite of all this, the iron
hand of the law of gravitation makes it un-
mistakably a companion to Alpha, and to-
gether they travel through space. It looks
as if Proxima, for this is the name of the
faint little red star, was just put there to
serve as the tail-light of the celestial omnibus
of which the two bright yellow stars form the
headlights. The faint star also carries the
number plate of the system: on the books
of the Celestial Police Department it is reg-
istered as C.P.D. -60 -5483.

HOW STARS MOVE

And so we come to another point of in-
terest about the stars. They move.

the moon, our very mnext door
neighbor, is 240,000 miles away;
the sun is even 92,000,000 miles
distant. And when it comes to the
stars, we need a whole line to
write down their distances: 25 tril-
lion for the very nearest, 25,000,-
000,000,000 Obviously we had to
do something about it, and nat-
urally we bave made use of the
speed of light. Light, going 180,-
000 miles a second, is about the
only thing fast enough for us. In
an hour it travels more than half a
billion miles, in one year more
than five trillion. KEven so it takes
light more than 4 years to reach
the nearest of all stars, Alpha Cen-
tauri, ten years to bridge the gap
between us and Sirius, the Dog-
Star, so that really Sirius is only
telling us what happened there in
the fall of 1916. ~Pollux, the
brighter and nearer one of the
Twins, is still farther away; we
are only just receiving the mes-
sages it sent in 1893. Castor, its
twin brother in the sky, is much
more remote, it is twenty years be-
hind Pollux. The Pole star we
see still in the beginning of the
eighteenth century, and the Belt of
Orion is still struggling in the
Dark Ages. Let us not go back
too far into history, however, even
the stars might resent our inquiring

The photo shows the southern cross 'and Alpha Centauri. Proxima

Although Alpha Centauri is one of
the “fixed stars,” it moves, as
all the others do. The spectro-
scope has shown us that it is ap-
proaching us with a speed of 14
miles a second. Fifty thousand
miles per hour. Almost half a
billion miles per year. But, since
the distance from us is 23 trillion
miles, it has a long way to go.
And even then it would never hit
us, for it also moves sideways.
Alpha Centauri is changing its po-
sition in the sky: it is running
northwestward toward the top of
the Southern Cross. If you want
to know how much it moves in
a_year, imagine that some one
night vou put a dime on the side-
walk on lower Broadway, with a
small firefly in the middle. Then
climb on top of the Woolworth
Building and (taken for granted
the dime is still there) see if you
can find the firefly. If you can see
it, and if the fly crawls to the
edge of the dime in one year, you
have seen something that moves
relatively as fast as Alpha Cen-
tauri does. You may not think
much of it, but we do. OQur best
telescopes would show us the mo-
tion of that firefly in ten days, and
we call this motion very large. At
any rate, at the distance of Alpha
Centauri this corresponds to 13

into their past: let us rather make Centauri is the faint star in the center of the black cross. Alpha  miles a second. ) )

the acquaintance of Alpha Cen- Centauri, our nearest star, is the bright star to the left of the cross. If we combine this motion
tauri. This is the third brightest with the approac h at the
star in the sky., a faithful follower of the amount of light, has the same temperature rate of 14 miles per second, we can

(Southern) Cross, but unfortunately in-
visible from New York City. Only
Florida and Texas have the privilege of
seeing it. Looking at it now, we see it
just as it has begun the year 1922, and we
see that it is composed of two stars,
suns we may call them, which revolve

and is composed of the same chemical ele-
ments. The other, fainter component of
the double star Alpha Centauri, is like a step-
brother: it has received a little bit less of
everything from Mother Nature. Very re-
cent observations have shown us that there
is vet a third star belonging to the system

lay out the complete course along which
Alpha Centauri is navigating through space.
And we calculate that in about 25000
years it will be as close to us as three light-
years, its minimum distance. It will then
he much farther north, in the constellation
Hydra, and well visible from New York
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City. In the meantime it will give us some
magnificent spectacles in the southern sky.
Around A. D. 6000 Alpha and Beta Centauri,
two of the very brightest stars in the sky,
will be about fifteen times as close as are
now the “pointers” of the Big Dipper.
Around the year 14,000 Alpha will shine
north of the Cross and form an extension
of it. As little as one thousand years back,
.. ¢., long after the Arabs began naming the
constellations, Alpha Centauri was in a posi-
tion in the sky which we now cousider to
belong to the constellation Circinus. Well,
one may ask: What is in a name? when
even star names are no longer permanent,
but prove changeable by Time.
MEET SIRIUS, THE BRILLIANT
DOG STAR

Another neighbor whose acquaintance it
is well worth making is Sirius, the Dog
Star, most brilliant of all stars and the gem
of our winter skies. It is a good deal
larger than the sun and between two and
three times as heavy. It gives in reality
twenty-five times as much light as the sun,
but because it is ten lightyears away [rom
us, it appears to us ten billion times fainter
than the sun. Like Alpha Centauri, it has
a little companion trailing along behind it.
The history of its discovery is one more in-
cident of the marvelous precision of astro-
nomical measurement. It had long been
known that Sirius was moving in the sky,
and that it had a large motion. Using again
our observer standing on top of the Wool-
worth tower and looking down on Broadway,
we should say that Sirius moves the thick-
ness of a half dollar piece in one yvear! In
addition to this, it was soon found that Sirius
did not move regularly in a straight lme,
but advanced more in some years than in
others and swayed to and fro.

Astronomers did not tike it: no decent star
is allowed to behave that way. So they
started figuring, and soon found that there
must be another star going around Sirius,
which made the bright star deviate from its
path. They knew this for certain and even
predicted the place of that little star—it was
discovered before it had been scen. \When
later on they looked for it in Cambridge
with a telescope which had just been finished,
they saw it, too.

This little star is the pride of present
day astronomy, one of the most cherished
and most miraculous objects in creation.
Listen only to this: Astronomers soon found
out that it went round the big star in fifty
years, and from that they calculated that it
weighed about as much as the sun. They
measured its brilliance, and since we know
the distance, we also know its total light,
its candle-power, which is 400 times smaller
than that of the sun. The third quantity
they measured is the temperature that gnes
us the brightness per square inch, and since
we know the candle-power, we can calculate
how large the surface and thercfore what
the size of the star is. .\nd thus we came
to the remarkable conclusion that this com-
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How some of the stars are moving in space.

The little group on the right gives an idea of the real

position of the Big Dipper family pancake, with the sun and its motion relative to the pancake.

panion to Sirius is but little larger than our
earth, but weighs as much as the sun. One
cubic inch of this star must weigh more
than a ton on the average. The substance
this star is made of is 2,000 times as heavy
as gold. And yet the outside layer of the
star contains principally Hydrogen, the light-
est of all gases.

It all comes down to the old, old theory
that matter is really full of holes, so full
that if we could take these holes away, we
could compress matter to ten or a hundred
thousand times the density of "gold. And,
curlouely enough, the only way we can at-
tain this is at very high temperatures, sev-
cral million degrees centigrade. The only
place where we find such temperatures is in
the interior of a star. And so here we are:
On the outside this star is several thousand
times rarer than the air we breathe, and sev-
eral thousand times as heavy as gold in the
inside.

Unlike the sun, with its planets, or the
triple system of Alpha Centauri, Sirius and
1ts companion do not form a qolltary system
in Space, but are members of a very large
family—the group of the Big-Dipper stars
or the Ursa Maj or Cluster, as astronomers
call it. The main body of the cluster is
formed by the five central stars of the Dip-
per, and we know that a great many stars
all over the sky belong to the same group—
distant cousins, we may perhaps call them.
The tracing of pedmree in.the Universe is
very (Ixfﬁcult because it has to be so exact,
in fact, the crlterlum to which the members
of this cluster must
conform is that they
must all have precise-
ly the same speed and
the same direction of
motion. Doubtless
they are of common
ancestry, but when
and where they orig-
inated we do not
know. Like the cells
in animal and vege-
table life, they can en-
large their family

* DELTA by dividing them-

SOUTHERN ZR0SS

The changing sky—How

Alpha Centauri will be-

have during the next 200
centuries.

selves in two, but alliances with chance ac-
quaintances are strictly forbidden in the eth-
ical code of the universe. In their journey
through space, driven by the same hidden
force, onward to the same, unknown des-
tiny, they must travel alone, rely only upon
themselves. If we should make a small
model of this group we should find that the
stars in it form a pancake-like figure and
the only rcason that we see them all over
the sky is that the sun just now happens to
be inside the pancake, athough not made
of the same dough. An official from the
Celestial Ticket Offices (consolidated) has
informed us that this Ursa Major cluster
has bought tickets on the express going in
the direction of the constellation Aquila,
whereas our sun has reserved a drawing
room for all the planets on the Herculean
Limited, a fairly slow train going in the
direction of the constellation Hercules, with
a speed of no more than 12 miles a second.
Consequently we are gradually leaving the
pancake-family behind us; in 50,000 years
we shall be able to see the whole pancake at
once, hut it will take several millions of
vears before the pancake has shrunk to the
size of the full moon.
STARS OBEY TRAFFIC LAWS

Of course, the Sun, Alpha Centauri, and
glrms aren't the only stars movmnr in the
universe. All the “fixed stars” are moving,
some slow, some fast, but none of them
stay put. At first sight this chaos of mil-
hom of stars movmg with different speeds
in different directions is bewildering; a little
study soon shows that the Universe has its
traffic laws, not man-made laws, but laws of
Nature from whlch there is no escape. To
begin with there is the speed limit. There
is only one, but this one is really universal:
No star shall surpass the speed of light.
This is more than just a law, it is the con-
stitution of the Cosmos, and no amendments
are allowed! Next—the tendency of all stars
to move parallel to the Milky Way, or even
more specialized to follow one vparticular
boulevard along the Milky Way. There are
far more stars moving along this highiway of
space, than there are stars moving across it,
and it seems almost as if the Cosmic Traffic
Department had instituted a “boulevard
stop” for all stars crossing this “Great White
Way”; all stars must slow down before
they cross. This is probably done to give
more freedom to the speeders along the
boulevard, for we know a great many stars

(Continued on Page 1160)
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“Qur advance was followed up above.
peering fearsomely down at us.

CHAPTER XV

THE MARCH OF THE GHOSTS

REMAINED a captive of Brutar; and

at length the time came when he was

ready to start his conquest of Earth.

His army, his followers, quietly had
departed from the encampment, and were
waiting for him in the Borderland. He stood
before me—we two the last living minds re-
maining in his self-created realm. Around
me I could see it even then beginning to rot
and crumble.

He said, “The blood of the lolos is ready
for us, Rob. But before we start I will
warn you—if once more you try to escape
you will be killed.” T could not doubt but
that he spoke his true intent.

From every window people were
The cross streets were jammed.

EIGHTH INSTALLMENT

First American and Canadian Serial Rights
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But

He brought then a bowl, or brazier, in
which like food the dried burning blood of
the lolos was glowing. It was a dull red in
the gloom, with tiny green tongues licking
upward from it. I could not see the smoke.
But I could sense it—smell it. We reclined
by the brazier. The fumes brought a reeling
of my senses. Unpleasant, frightening. . ..
Then pleasant indeed. A drowsy drifting into
rosy vacancy. I had intended not to yield
myself wholly, but my will weakened . . . I
told myself that Brutar would guide me. . . .

Out of the darkness at last with returning
consciousness I found a gentle net of Bru-
tar’s thoughts cradling me. And himself re-
garding me impatiently.

“Come, Rob. We are here. Stay close by
me—and if you help me as I wish, reward
shall be yours.”

ahead of us, policemen were clearing them. And down empty Broadway,
and down each of the avenues, troops of the State Militia were marching.”

By RAY CUMMINGS

There was a tenseness to his voice. I
gazed around. We were in the Borderland
—that same dark void with its rolling slopes.
Near at hand I saw some two hundred of
Brutar’s workers—his fighters—drawn up in
orderly array. Shadows like myself. And
behind them a rabble of Egos in the fash-
jon of men, women and children. His fol-
lowers, waiting to enter the Earth-realm
when the fighters bad conquered it.

I saw, too, hovering near Brutar and me,
a dozen shapes of men—the leaders of Bru-
tar’s army awaiting his instructions.

When I was more fully alert Brutar drew
me aside. He spoke with a new force and
succinctness. Because now the time for ac-
tion had come and I think also that as we
neared our Earth-state, there was a tendency

Robert Manse, a correspondent in the New
York Office of a Latin-American export house,
in company with Wilton Grant and his sister
Beatrice, saw the first of the ghosts in Febru-
ary, 1946, a few wmiles from Rutland, Vermont.
These ghosts were semi-transparent, glowing
figures much resembling human beings.  At-

| 3
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}
b had no effect on the shadows.

> Some time later, Will calls Rob on the
3 telephone, saving that his sister Bee is quite
4 ill and asking Rob to pay them a visit. During
4 the wisit Will mentions that the ghosts have
r already arvived in the Borderland lving be-
r tween their world and ours, and that they were
¢ on the point of coming into our world. Wil
¢ himself has discovered a means of entering
¢ into this borderland, and declares that even
¢ though he is being watched by many of the
r ghosts he will make an attempt to enter their
¢ rvealm and turn the spirvit-like creatures back
¢ into their former paths. While he makes the
¢ journev, Rob is to stay behind with Will's sis-
E Beatrice,

ter,
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tempts to destroy them with bullets or clubs.
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Synopsis

The preparations for the experiment are
made, and Will clasps upon his arm a connec-
tion to the vibration-transformer which, by
altering the vibrations of his body, is to trans-
form 1t from normal substance to the wraith-
like material of the other world. They see a
ghostly form watching them as Will's body be-

comes transparvent. Finally the apparatus is
disconnected and they wait for his_ return.
Five hours later, IVill returns saying that

they must go back with him to save the world
from an invasion of the ghostly hordes.
Robert and DBeatrice, though face-to-face
with the unknown, succeed in suppressing their
fear, and- agree to accompany Will across the
border. The three adventurers don their mie-
tallic garments, attach the batteries, and swal-
tow the acrid compound which is to transform
their tissues. In a few minutes they find them-
selves transposed into the Borderland.
They meet Ahla who takes them to the big
city. The triplet is told that Brutar is in-
ditcing his followers to enter our world, A
battle of thoughts takes place among the ghosts.
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Brutar captures Rob and Bec with thought
waves, and tells them that he can use them
for his conquest of the earth, Will and Ahla
go to the rescue.

Brutar brings a young wman, Eo, on the
scene and they both listen to descriptions con-
cerning earthly life. Brutar shows how material
things are made from thought waves. He al-
s0 shows Rob and Bee the lolos plant which
has a conscious mind. The blood from this
plant enables the ghosts to enter our realm.
During the demonstration Bee and Eo_escape.

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

Now continue with the story.
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toward restoration of all Earthly qualities.

“Rob,” he said, “I'll tell you now my plan.
Your greatest city is near at hand—some-
where near here.”

“New York,” I said.

“Yes. I plan to attack it—demolish it.
It's a very small portion of your Earth, of
course, but with that evidence of my power
I think your Earth-leaders will cease to fight
me—will admit my supremacy. If not—
well then I shall demolish each of your great
cities in turn i

He told me then that these two hundred
men, with his :dozen .sub-leaders, were all
the fighting force he at_ first proposed to use.
We were about to attack New York City.
His people 'wduld wait, here in the Border-
land, for our success; then would enter the
Earth-state to take possession of it.

“You can help me, Rob, because you know
vour city better than I do. Look around us
now—tell me exactly, where are we?”

I saw then the shadows of ghostly houses.
My own world! Grey, spectral houses . . .
streets . . . a church ... trees lining a
street of residences in a small quiet town.
It lay in a plane tilted at a slight angle, and
perhaps thirty feet above us. I looked up
to the street overhead. Quiet? It was
thronged with people — ghostly shapes
crowded up there staring down at us. It
seemed to be night up there; I could see the
street lights; spots of light in the houses,
and the headlights of scurrying automobiles.

The town was in a turmoil. I knew that
its people saw us down here as a myriad
half-materialized ghosts. They were crowd-
ing to watch us. hey realized that now at
last the ghosts had come in a horde! Per-
haps to attack. I saw policemen on the
streets; and presently a company of sol-
diers came along. Spurts of flame showed
as evidently they fired tentatively toward the
ground. But there was no sound.

Brutar chuckled. ‘“Well, they're really
frightened now! And they have cause to
be. Where are we, Rob?”

It semed possibly a suburb of New York
City. I did not recognize it at once. Then
off to one side I saw a shadowy river, with
ghostly cliffs on its further bank. The
Hudson'!

“I don’t know where we are,” I said care-
fully. “Where do you want to go first,
Brutar?”

“To New York City—down there where
there is river all around, and a great pile of
buildings.”

Lower New York. But I would not lead -

him. I protested ignorance.

A shape approached us, a man. He ges-
tured. “I know it is that way, Brutar.”

We started. The two hundred fighters
in a triple file came after us. Brutar had
ordered the mob of men and women to wait
where they were. We advanced slowly, and
I saw with sinking heart that we were go-
ing southward. Upper New York City soon
lay close ahead.

It was a strange, soundless march. The
slopes of the Borderland carried us some-
times above, and sometimes below the ground
of Earth. But generally we were below it.
Up there over our heads the shadowy land-
scape was silently slipping backward. It
was all too familiar now. We were under
upper Broadway. Huge apartment houses
loomed high up there, with the Hudson al-
most at our level to the right.

Our advance was followed up above.
From every window people were peering
fearsomely down at us. The cross streets
were jammed. But ahead of us policemen
were clearing them. And down empty
Broadway, and down each of the North and
South Avenues troops of the State Militia
were marching, keeping as nearly as possible
directly over us.

“Brutar,” I said, “you cannot fight this
world. Look at them there. They’re ready
—waiting.”

Machine guns were posted at most of the
sirget corners now; and as we passed be-
neath them they were moved swiftly for-
ward to other streets ahead of us. The
boat traffic of the river was being cleared.
Police boats, armed and ready, were parallel-
ing our march. A war-vessel lay anchored
ahead, off Grant’s Tomb. Its funfiels were

smoking, and as we neared it, very slowly it

steamed along with us. ‘

And over in Jersey and on Long Island
I had no doubt they were ready with watch-
ing troops and every precaution. Let one

of us who now were mere ghosts dare .to

matertalize further, and it once we would
be killed. What could Brutar do?
He laughed at my thoughts. “You shall

sce, Rob, when we get among the great
houses and I lay my weapons.”
I could not fathom: what he meant, but

“A breathless instant.

was coming down.

ments.

and tore with the thousands of tons of its weight, smothering everything beneath its crashing
maseary and steel.”
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the sure confidence of his tone had an omi-
nous ring to it. Weapons? 1 saw mnone.
We were empty-handed, Brutar and 1. And
the twelve sub-leaders were empty-handed
as well. But of Brutar’s attacking force
marching behind us, I had noticed that each
man. was carrving a single article. [ could
not call them weapons; 1 did not know what
they were. They seemed more. like grey,
ghostly bricks, each man carrying one.
What were they? I ecould no mere than
guess. Some material, doubtless of Bru-
tar’s creation, brought into this Borderland
state. Would these ghosts, each with a sim-
ple brick like these—would they dare to ma-
terialize—dare to enter our Earth-state upon
an equality of being with the armed, massed
troops awaiting them? It secemed incredible.
Two hundred ghosts marching in spectral
array beneath. the city, with soldiers above;

Slowly at first, like a felled forest giant, the great Woolworth Building
Slawly, then with a rush, it fell to the sauth—fell in great shattering seg-
Crashed with a sowumdless crash upon the several blocks of nearby buildings. Crashed
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FIRST AWARDS IN §3 (000.00

At the left
Miss Rose
Bloomberg is
shown demon-

str§ting the - Wirekrafters send in your models
wirekraft /,—--— B, now and win one of the monthly
toaster. The b WU awards offered by SCIENCE AND

toaster will

INVENTION  Magazine. Three
hold four

thousand dollars in prizes are

pieces of to be awarded during the fiscal year.
bread at one The first prize is for utility only.
<«—qqg time. The second and succeeding are

awarded for either utility or artistic,
decorative or constructive effect.

the constructor of the gas toaster il-
lustrated above. The model arrived
untagged and consequently no name
can be given. The toaster is a utili-
tarian object and therefor is of the
type suited to the first prize award,

;First Prize—$100.00, awarded to

Fifth Prize—$15.00 was awarded to Mr. J. Hess for his model
~ | of the baby carriage shown here. The carriage is entirely con-
| structed of wire. The body is cleverly made from enameled
,; copper wire, which has been wovep to imitate wicker.

Fourth Prize—$20.00 was awarded to .

Mr. H. Vogt of Marshall, Michigan. fmm&uunnmmﬁewm 5

It is an exact replica of the gun used

by the United States Navy. This gun has P>

a calibre of fourteen inches and a range of 35 miles,

The reproduction in wire is a working model com-

plete in every detail. By turning the small wheel
at the side, the elevation may be changed.

Sjixth Prize—
$10.00 awarded to
Mr. J. Williams
of Chicago, Illi-
nois, for the switch
or cut-out shown.

T —

PPp—>
Above and to the
right may be seen an
interior view of the
automatic switch.
Note the simplicity
and neatness of the
construction. The re-
movable cover, which
is constructed entire-
ly of wire, is shown
next to it. Photo-
graph directly below
this is a rear view of

the same article.

e DN 1)
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Eighth Prize—$5.00 awarded to Mr. H. R. White for his model of an automatic The automatic switch in the above photograph is constructed
music leaf turner. Letter A in the photograph shows the catch holding the leaf entirely out of wire. The builder even went so far as to make
in position. B shows the handle which releases the catch A. C shows the the nuts from pieces of bus bar. When the radio set is turned
piece of rubber used as a spring. When handle B is pushed to the right the on, the B eliminator is connected to it, and the A battery trickle
sheet of music is automatically turned. The rack will conveniently hold an charger is automatically turned off. When the A battery is
ordinary sized sheet or book. The page to be turned is held in place by two turned off, the trickle charger is then automatically turned on
clips, one at the bottom and one at the top. The model is painted white and and the B eliminator turned off. The model was carefully sol-

presents a very neat appearance. dered and presents a sturdy and neat appearance and will prove

to be a most valuable adjunct to any radio set.
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WIREKRAFT
CONTEST

lace.
of

Ninth prize—$3.50, awarded to Mr.
R. Henry of Fox Lake, Wisconsin,
for his wire model of the bird
lamp shown in the above photo-

graph. . The

p lamp is shown |
VG casting its i Tenth prize—3$2.00, awarded
X glow upon the | to Mr. C. W. Vandeusen
f & book being \ of Auburn, Ind., for the
read by Miss - pair of candlesticks shown
Y Cleo Frager. at the left. These are con-
J 1 The frame of J structed from heavy ironm
the lamp is | | wire which has been painted
of wire. black. The holders are
I simple in construction and
yvet will grace any home.

Sixteenth prize—$2.00, awarded to Mr. R. J. Williams, Chicago, Ill., for the ice pick and holder
shown above and a little to the right. The model is constructed from heavy nickelplated wire and is
mounted on a hard wood base which serves to attach the holder to the wall or ice box. The model is
simple in construction yet its usefullness is obvious. The point of the pick fits snugly into a coil of
wire at the bottom of the holder. The top is also held in place by means of a ring of wire.

iy

111t

Second prize—
$50.00, awarded to
Mr. W. F. Saunders
of St. Louis, Mo.,
for his wirekraft
necklace worn by
Miss Lucy de Cor-
redor, shown in the
photograph below.

To the left we have a close-up view of the fine necke

The necklace is correct in every detail and is
exceptional construction. The small links are
carefully fashioned from fine silver wire. The novel
mounting of the three stones in the pendant should
be noted.
wire which adds to the decorative effect and also
helps to keep the stone in place. Surrounding the
largest of the three stones is a fancy net work or
border of wire. The necklace has evidently been

constructed with patience and care..

Around each stone is a border of fine

,///M//' J

Fifteenth prize—$2.00 awarded to Mr. Pearl Loomis, Gloucester,
Ohio, for his wirekraft model of a work basket shown in the
above photograph.
enameled copper wire which has been artistically woven. The
top of the basket is decorated with rings and tassels made from
wire. The woven effect of the wire greatly adds to the ap-
pearance of the basket and also o

helps to strengthen it.
ket is not only ornamental but is
useful as well.

The basket is constructed entirely of£

The bas-

Eleventh prize—$2.00, awarded to Mr. E. F.
Baker of Tannersville, N. Y., for his model
of a tooth-paste and tooth-brush holder. The
model is constructed of heavy wire, one end
of the tube is inserted between the cross bars
of the holder. Any pair of the four legs of
the end pieces may act as the base of the
holder. The loops in the end pieces may be
used to hold a tooth brush if the holder is
used for tooth paste or a safety razor and a
shaving brush may be inserted if the holder
is used for shaving cream. The users of the
holder are enabled to use the full content of
the tube.

Rules for Wirckraft Contest will be found on page 1164
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FURTHER WIREKRAFT AWARDS

Seventh prize—$7.50, awarded to Mr. C. W. Vandusen, Auburn, Ind., for his model of the wirekraft
schooner shown in the photograph below. The vessel, a fore and after, is constructed entirely of wire, a
bit of solder and a little paint. The body of the ship and the sails are constructed from ordinary screen
wire. The flags and pulleys are also made entirely of wire. The masts and ladders are ingenously con-
structed from
heavy wire
and are se-
curely soldered
in place. The
constructor
calls this the
“Phantom
Ship.”

P
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Twelfth prize—$2.00,
awarded to Mrs. R.
B. Garside, Boise,
Idaho. This is a
scouring powder can
holder which may be
seen in the photo-
graph appearing at
the left. This holder
is constructed out of
heavy wire and is
enameled white.
The constructor
h as suggested
that an adver-
tisementbe
placed on the

<« back.

Third prize—%$25.00, awarded to
Mr, J. G. Dengler of Pittsburgh,
Pa., for the wirekraft model of a
lamp and flower basket which is
shown in the above photograph.
Miss Ann Reynolds is shown dem-
onstrating lamp and flower basket.
The lamp consists of a flashlight
case with bulb. A very novel
switching arrangement has been pro-
vided in the base of the lamp. The
model is constructed entirely from
wire which has been shaped very
artistically. The upper part of the
lamp may also serve as a flower
basket, if so desired. The shade
has a wire frame and is subse-
quently covered with silk. It is held
in place by a small ship which is
screwed on the top of the lamp
adding to the artistic effect of the
model.

Fourteenth prize—$2.00, awarded to Mr. E. Longinett,
St. Louis, Mo., for the ironing-board holder shown
at the left and also below.

e

The thirteenth prize—$2.00,
awarded to Mr. F. Rorko- “
vich of Bridgeport, Obhio,
for his wirekraft model of
the lamp shown at the left.
The base of the lamp is
constructed of gold bronzed
wire. The shade is made of
square bus-bar wire and is
] lined with pink tissue
: paper. The shade rests upon the bulb
81 and is thus held in place. The lamp is

. : s .
% f simple in construction yet its artistic ]
ol value can not be denied. ‘

P> |
The ironing-board holder
shown at the right will
prove to be a boon to any
housewife. The ironing
board is slipped beneath the
wire clips and rests upon §
two L-shaped projections, °
thus it is securely held in

place.

e
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Bananas a Nutritious Food

A COMPARISON OF THE
£DIBLE PORTIONS OF B
BANANA AND POTATO
HE humble banana retains the distinc-
tion of being the only fruit immortal-

ized in song. And that’s about as

much as the average person knows
about it. The banana, however, has been
used as a staple food in the tropics for many
years, and its utility has heen recognized to
some ecxtent in this country as a delicious
but hardly nutritious food. The medical pro-
fession has expressed itself rather thorough-
ly recently on the dietary uses of the banana,
and it will be of some interest to the lay-
man to set forth some of the virtues of the

ENERGY VALUE OF BANANA,

EXPRESSED IN CALORIES PER

POUND, COMPARED WITH MILK
AND CEREALS

CALORIES PER PouNp -
BLanara 60 :
Potato 385

BANANA  POTATO

Wwater 75.3% 78.3% {ruit for his benefit. Unlike many {ruits,
Proterr 4.3 2.2 the banana reaches the consumer in a germ-
fat - 0.6 0.1 proof package sealed by Nature, herself.
E/a/farbo/zydra/es 220 184 The thick _enve]opl.ng skin eﬁect.l.vely pro-
Mineral Matter 08 70 tects the edible portion from bacteria, moulds
or other contaminations. Furthermore, the
= pulp is peculiarly immune from insect pests - ==
{?C —a worm-eaten banana is unknown. Bananas BANANAS — 260

are always harvested and shipped in the
green state, and are ripened in specially con-
structed rooms, where it is possible to main-
tain the temperature and humidity necessary
to deveclop the proper color, ripeness and
flavor. It is one of the few f{ruits that
reaches the highest perfection in food value
and flavor when harvested green and allowed
to ripen off the tree. One point in this con-
nection that is often overlooked, is the fact
that the banana is not really fit to eat raw
until it begins to turn brown and dark spots
appear on the skin. This change in color
may be sometimes due to careless handling,
which causes bruising, so the best index of
its condition is the solidity of the pulp. It is
not often realized that the banana may be
cooked and served in a large number of very
appetizing wayvs, and that it may also be
used as a substitute for other less palatable
foods. Bananas which are not ripe enough
to be caten raw may be baked or fried and
served in a variety of delicious ways. If
you have never tried hananas fried in butter,
by all means make the experiment and in-
troduce yourself to new delights of cuisine.
Don’t be afraid to feed bananas to the
youngsters, so long as they—the bananas—
are thoroughly ripe. The banana is not so
constituted as to fully substitute for other
articles of infant diet, but the fruit is so
easily digested and assimilated that no harm
can possibly result from a moderate indul-
gence. A glance at the illustration on the
borders of this page will give you a graphic
comparison of the banana with other more
common foods. The accompanying illustra-
tions represent a comparison of the
energy value of the banana with
other products, the energy
value being expressed in
calories per pound.

Macaroni, cooked +15 —Mifk wholeizs
Qatmeal porled 285

q@f»
ENERGY VALUE OF BANANA,
EXPRESSED IN CALORIES FER

POUND COMPARED WITH —
VARIOUS FISH

ENERGY VALUE OF BANANA,
EXPRESSED IN CALORIES PER
POUND, COMPARED WiTH VARIOUS
VEGLETABLES

% e

BANANAS 460 o =4
Farsnips 300 String Beans 195
Onions 225 Cabbage 145
Beels 275 Spinach 170
Carrots 210 Asparagus 105

ENERGY VALUE OF BANANA,
EXPRESSED IN CALORIES PER

POUND, COMPARELD W/ITH
VAR/IOUS FRU/ITS

A

BLanvanas <460  Bluelish /0
Lobster 390  Scalops 345
Haddock 335  Flourder 290
Clams raw z¢0  Qysters 230

Zawanis 760 . B A — GRAMS PER 100 GRAMS FO/BLE
Orapes 450 Apples 290 3 && 4 food for

Cherries 365 Orarges 240 \ Cilorenype SUBSTANCE IN BANANAS, APPLES,
Bananasare AND ORANGES.

Bananas come ina 7 especrally PHOSPHOROUS- CALCIUM ~IRON
germ-proof package =, good = BANANAS 003/  0.009 00006
sealed by 2G4\ Bananasare \ Apples 00/2 0007 00003
Nartur ; 1rif
AU b /;77 dfe a/.rO/L/w Oranges 002/ 0045 00002
assimilated Ripening Barnanas

10 Specially constructed rooms
CURLEY



-

1118

Home Mechanics

Science and Invention for April, 1927

Building a Telephone Desk and Stool

L4
S
Yo

By W. M. BUTTERFIELD

13/a"" X 174" \‘\5,

N7

The home ocaftsman will find it very intéresti.ng to build the telephone
The wood may be specially
selected, or any stock that one has on hand.

table and stool here illustrated in detail.

household necessity and are sold in

most furniture stores. They range
in price from $18 to $100 according to
style, wood and finish. Although many
sets shown are beautiful and decorative
they are hardly useful, for there are no
pieces of furniture so constantly in use
or so roughly abused as the telephone
cabinet. Consequently, decorations and
finish can very well be ignored, particu-
larly when durability and practical utility
are represented in furniture less orna-
mental yet not altogether unsightly. In
view of the above fact a style has been
chosen which combines the ornamental
furniture requirements with the greatest
number of useful features possible for
the home mechanic. The design and con-
struction charts are also especially ar-
ranged for the home worker. The in-
tent is to assist the worker to construct
a set of “knock about” furniture that is
sightly, useful and durable.

The cost of all materials, including
mill work, such as turning the eight legs
and gluing lumber for the seat top and
two table tops, should not exceed $10.
The sizes and amount of lumber, etc,
required is as follows:

1 piece 62 inches long 14" by 2” lumber
for back screen.
2 pieces 31 inches long 7" by 7”
lumber glued together for top.

TELEPHONE cabinets become a

1 piece 72 inches long 14” by 614"
lumber for directory enclosure.

2 pieces 31 inches long $4” by 7" lumber

glued together for top.

piece 239 inches long 114" by 17"

lumber for rails on seat and table.

piece 125 inches long 114”7 by 114"

lumber for fastening tops.

1 piece 30 inches long 114” by 134" lum-

ber for corner pieces.

piece 164 inches long 134" by 134"

lumber for eight legs.

pieces 22 inches long %" by 7" lumber

glued together for seat top.

piece 50 inches long 14" by 914" lum-

ber- for telephone screen.

piece 10 inches long 134" by 814" lum-

ber for telephone screen top.

piece 50 inches loig 134" by 114" lum-

ber for corners in telephone screen.

piece 40 inches long 4" by 14" lumber

for rim on telephone screen.

8 3/16" screws 134" long for holding tops
and directory enclosure together.

4 14" screws %" long for holding top on
telephone screen.

16 3/16” screws 174" long for holding
top fastener.

1 button (glass) for top of telephone
screen (fastened with screw).

Oak or maple are perhaps the two best
and most available woods to be used. It
will be advisable for estimates to go di-
rectly to one or two of the local lumber

—

[ S (T

The details of a wooden cover to be placed over the telephone when not
in use are given directly above.
ther details of the telephone table are also given above.

This is optional with the builder. Fur-

vards, where mill work is done, for cab-
inet trim used by carpenters or builders.
Make your “approach” by taking the mill
man into your confidence, show him
what you intend to do, ask his advice,
and let him use his machinery wherever
it can be used. You will be surprised
how easy making a telephone cabinet
is once you get his help. Professional
cabinet-makers and builders do this every
day with marvelous results. The mill
man expects to be called on to advise
and help his customers, so have no fear
of doing something unusual.

Boards are glued together for table
tops and shelves; legs, spindles, balus-
ters, curtain poles and a hundred other
things are turned; moulded edges are
planed out on table tops, seat-tops. and
the like; scroll work is sawed and even
laid out by machinery; mortises and
tenons made; and tongues and’ grooves
run on lumber are a few everyday occur--
rences in lumber yard mills. Dowel
sticks are sold by the hardware men.
There is hardly anything of this kind
done nowadays by hand.

If the home mechanic will make
friends with some mill man, for he must
remember he is asking, not bestowing,
favors, he will find it much easier to
make furniture than it is to earn
money to buy it. And, if he is a

(Continued on Page 1161)
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The photograph at the left shows a view of the
starboard beam of the U. 8. 8. Portsmouth;
made by Fred J. Buenzle of San Francisco,
Calif,, which won this month’s trophy cup.
This is without a doubt, the most accurate min-
iature of a vessel which has ever been built.

U. S. S. Portsmouyth
Built by
Fred J.

Buenzle,
Wins

The model of the U. S. S. Portsmouth which
won this month’s cup took more than a year
of spare time to build. It faithfully follows the
official blueprints of the old ship built in 1843.
The flag contains 30 stars. The sailors’ “dream
sacks” are disposed inside the rail where they
were used in combat as a protection against
shot splinters. Originally this vessel had single
topsails, but in 1889 she was the only U. S.
Navy ship in commission with double topsails.

The photo at
the left gives
us another
view of the
prize - winning
model. It will
be observed
that the vessel
has only single
topsails, where-
as the draw-
ings indicate
the double top-
sails as the
vessel appear-
ed in 1889.
Note the light-
ning rods.
Right, the cup
which was won
in this month’s
contest by Fred
J. Buenzle of
San Francisco,
Calif.

It is difficult to realize that one is looking
down upon the deck of a model ship when one
views the photograph above. On the weather
side, hammock cloths have been rolled back
showing 350 tiny hammocks rolled in regula-
tion manner. Braces and tacks are carried
down to deck and every sheet, clew line, reaf
tackle, and cther pieces of cordage are belayed
and coiled away upon their respective pins.
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Huyll Lines and Deck Plans of “Portsmoyh”
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The above diagrams give us a view of the gun and spar decks of the U. S. S. The corresponding letters and numbers relate to the lines of the vessel.
Portsmouth and also indicate clearly the hull lines of this famous vessel. The sail plan is given on the following page.

Model blue prints are awvailable from the Model Department.
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Sail Plan of Cyp Winning Model

S—

= SAIL PLAN OF A MODEL -
OF THE U.S.SLOOP
OF. WAR “PORTSMOUTH"”
~SHOWING ARRANGEMENT OF
DOUBLE _ TOPSAILS~

B
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THE above diagram shows the sail plan of the U. S. Sloop of War,

Portsmouth, with the arrangement of the double topsails as given on
the official maps of this vessel for the year 1888. Previous to this the
sloop had only a single top sail arrangement as is indicated in the photo-
graphs of the model, but for those who desire its newer arrangement, the
drawings show its construction with double topsails. This sloop of war
was registered as being 15514 feet long, 2814 feet wide, 164 feet deep and
had a draught of 1614 feet forward and 17 feet, 5§ inches aft. She carried
20,656 gallons of water and a total ballast of 42,458 pounds. The vessel was
built in 1843 and was visited by Mr. Buenzle forty years ago when he en-

listed as an apprentice in the United States Navy with a pay of less than
$9.00 a month. This was the first vessel which thrilled the former Phila-
delphia boy and he has perpetuated his recollections of her in the model
which won for him the much prized trophy which SCIENCE AND IN-
VENTION Magazine is offering monthly for the best model entered dur-
ing the month., The rules of the Model Contest are found on this page and
it is suggested that all model enthusiasts enter this contest in competition
for the cup. Any type of a model can be entered dnd it may be an airplane
or a submarine, a Diesel engine or an electric motor. For further informa-
tion we refer the reader to the rules in the first column on this page.

Rules for Model Contest

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

2, Models of all kinds may be entered.
They may be working models or not, ac-
cording to the subject that is being handled.
3. Models may be made of any available
material, preferably something that is cheap
and easily obtainable. Models made of
matches should not be submitted to this de-
partment but should go to our Matchcraft
Contest Editor.

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

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

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

7. Address all entries to Editor Mode! De-
partment, ¢/o Science and Invention Mag-
azine, 230 Fifth Ave, New York City.
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NEARLY a year ago SCIENCE AxD In-
4 VENTION Magazine inaugurated a model
contest in which a handsome trophy cup en-
graved with the winner’s name was to be
awarded monthly for the best model sub-
mitted during the month. Models of all kinds
were requested and won cups when they were
considered the best entered during the month.
Among the models we find steam engines, a
war vessel of the thirteenth century, an
880-ton bark, a gasoline-fired locomotive, a
model of the U. S. Frigate “Constitution,” a
Chinese Junk, an electrically driven automo-
bile, a model of a Roman ballista, a model of
the “Santa Maria” and others.

Many other lucky model enthusiasts will
win one of the cups which are to be awarded
in the future. The conditions of the contest
are simple. The model should be carefully
wrapped or screwed in a strong packing
case, should then be insured and forwarded
to these offices. Our artists and draughts-
men do the rest. Our judges decide on the
prizes and the model is then returned to its
owner whether it wins the cup or not, and
if it wins the cup, the cup is engraved and
with its certificate of award is also for-
warded to the prize winner. Inaccessible
parts should be scaled up and sized to avoid
the necessity of taking the model apart, but
if this is done the work is done by experts
who replace each part as it was found in the
original model.

Don’t hesitate—don’t procrastinate.

If you have built a model send it in NOW.

Ship Model Adorns Car

-
For uniqueness and originality of design we do
not know of anything superior to .the metal
ship model which is seen in the photograph
above and which adorns Clara J. Bierbower’s
car and is shown in the photograph above. It
may be remembered by our readers that Mrs,
Bierbower won the model cup awarded last
month for her model of the ‘‘Santa Maria.”
What then is more fitting and proper than to
have a replica of a historic vessel on the radi-

ator of her car?
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DO YOU KNOW, brakes are not so ef-
fective in wet weather, for the same rea-
son that a wet hand will not grip a door

y knob.

POV DTS wDw

LOCK FOR DOOR POCKET
Rifling the side pockets of automobiles,
scems to be a prevalent sport among some

DOOR POCKET OF AUTOMOBILE

 MAKING..ARTICLES IN-POCKET SAFE .\

It is sometimes desirable to place a lock on the
pocket found on autcmobile doors.

children, and also among grown-ups, who
are inclined to take things which do not be-
long to them.

To prevent the minor articles being lifted
from the side pockets of the car, one
thoughtful motorist devised and put into
practice the method shown in the attached
sketch.

This consists of small snap lock fasten-
ers, of the kind used on brief cases and
traveling bags, riveted to the flap and the
pocket. .

These are snapped shut and fastened with
a small key, making it necessary to have a
key of the required size to" open these
readily.

HOLES OR CLIPS

TRAME £ 10 ATTACH RODS RODS
Yo B

TYPE OF FASTENER
TO USE

RUBBERIZED CLOTH
OR KHAKI COVER

How to make a canopy for the rumble seat, a
cheap and needful accessory.

For usual purposes, onc of these snaps
on the driver's door, is sufficient to protect
the numerous small articles, that the driver
desires to retain. A suitable lock can be ob-
tained from an old bag or even a suitcase,
or better vet, the trunk and bag store will
sell you one for a nominal sum. This same
pocket provides a safe place for the opera-
tor's permit and for the registration cer-
itficate which accompanies the license plates.

CANOPY FOR THE RUMBLE SEAT

Roadsters with rumble seats for two ex-
tra passengers, are quite popular at the
present time, but April showers are very
discomforting to those occupying these
seats. Of course the car owner may carry
along a couple of slickers for these guests,
but a better solution of the problem is the
canopy of the simple type shown in the at-
tached sketch, as made up by a roadster
owner.

The full details shown in this drawing
will enable any owner to equip a roadster
in an hour or two of spare time, providing
a demountable canopy, that folds and stows
under the rear deck.

The construction comprises two vertical
rods, placed in drilled holes or clips in the
lid forming the rear seat back,

A cross bar of wood, is bored part way
through with corresponding holes and rests
on the vertical rods.

The cover is made from either rubberized
cloth or khaki, being sewed aud fitted with
eyelets.

Turn-fasteners are attached to the rear
edge of the top, to the seat back and under
the edges of the sides of the seat.

This cover is taclked with brass or copper
nails or tacks to the cross support and can
be rolled up on this while the rods are
simply slipped out of the holes.

This canopy should preferably he made
of material to harmonize with the top, and
it will form a neat fitting that is serviceable
and practical.

IMPROVING THE BATTERY
TERMINALS

The owner of a car has possibly experi-
enced at some time, the difficulty of keep-
ing light bulbs from burning out. If re-
paired by an electrical service station, the
owner obtains practically no information on
the reason for this trouble, however the
cause is simple and readily overcome by the
owner if the reason is known.

In the appended illustration a typical wir-
ing diagram is shown, and from this it will
be clear that with a disconnected battery,
the full generator output is put into the
light bulbs. Inasmuch as the battery when

connected, absorbs the excess current, the dis- -

connection of the battery, results in the
bulbs being subject to the excess and the
filaments break down under this load.

The ground connection is one of the of-
fenders, this connection being frequently
broken because of being short and unable
to hold if the battery is loose in the fasten-
ings. The remedy is to secure the battery
solid and use a flexible connection with fair
slack wire. A worse offender is that of
corroded terminals. Either terminal may
be corroded and cause intermittent contact.

These terminals are invariably brass and
the sulphuric acid from the battery results
in rapid corrosion. To avoid this, one of
the most desirable remedies, is to tin or

lead coat these terminals and prevent acid
corrosion,

The sketch shows this process. consisting
of cleaning the terminals with soldering acid
and then dipping them in molten lead. Ter-
minals thus tinned are made acid-proof and
trouble-proof.

CORRODED AND LOOSE TERMINALS

__ q
e 5

k4

¥ o —— .
i, BATTERY —ﬁ

SHOWING GENERATOR OUTPUT
DIVERTED WHEN BATTERY 15
JUT OF CIRCUT

CLEAN WITH ACID
BEFORE LEAD COATING

TERMINALS ARE
PROTECTED FROM
ZORRODING  BY

COATING WITH LEAD

LADLE Of
MOLTEN LEAD.

Improving storage battery terminals by dipping
them in molten lead.

VALVE ADJUSTERS FROM TIN

It is always a problem in the case of en-
gines having non-adjustable valve stems of
the Ford type, to take out the clearance of
the valve, without applying some special
device which is hard to secure.

Use strips of tin, punched at one end to
pass over the valve stem and double up
the opposite end, in as many thicknesses as
is required to take up the clearance.

These are simply slipped in place, push-
ing up the valve momentarily, and when in-
stalled the clatter of valve stem clearance
is eliminated in the rumning of the engine.

TG REMOVE PUSH -
ROD CLEARANCE

)~ vaLve aoJusTER

?\ PUSH ROD
|

SHEET IRON OR TIN,
- PUNCHED AND FOLDED
TO FORM ADJUSTER

BEND

i

Valve adjuster is easily made from tin strip in
the manner illustrated above.
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But how pure is the napthalene? A physi-
cal test can be applied to the sublimation
product and to a host of other organic com-
pounds. It is the determination of the melt-
ing point. Pure chemical substances melt
at definite temperatures. The presence of
impurities changes the melting point and if
an accurate thermometer is used, the pres-
ence of impurities can be ascertained.

RUBBER TUBE SUCTION

FUNNEL

AMMONIACAL
CUPROUS CHLORIDE
SOLUTION

Fig. 6. An interesting experiment. Ordinary
illuminating gas is made to produce acetylen.c
by imperfect combustion and its presence is
shown by its action on cuprous chloride solu-
tion, giving a red precipitate, Cu,0.

Heat a glass tube until it softens and then
draw it out into a fine thread about a six-
teenth of an inch in diameter. Break off a
114" length and close one end in the flame.
Fill this tube with the substance to be tested
for melting point, napthalene, sulphur, etc,
This can be done by inverting this little
melting point tube and inserting it, open
end downwards, into the powdered sub-

ANY experimenters have
wished to study the proper-
ties of gases in their natural and
liquid states, but due to expen-
sive apparatus this has not been
practical. I have found a very

stance to be tested. Ultimately the solid will
work its way in. Now affix this tube by
means of a rubber band to the stem of a
chemical thermometer and immerse the bulb
and end of the tube in strong sulphuric acid,
or a clear oil such as Nujol. Do not allow
the rubber band to come into contact with
the liquid. Slowly heat the acid to a high
temperature and watch the substance in the
closed tube. The second it becomes liquid
note the thermometer reading. This will be
the melting point, which for napthalene is
218° Cent. If it is several degrees off, the
thermometer may be wrong or the substance
contains impurities, The sulphuric acid can
still be used for other purposes.

Acetylene is an organic gas and is one
of the products of incomplete combustion
formed when a Bunsen burner strikes back
and burns at the base. Light a Bunsen
burner at the base and suck the issuing
gases through a solution of cuprous chloride
made ammoniacal, or alkaline, with ammo-
nium hydroxide. A red precipitate of
cuprous acetylide indicates the presence of
acetylene. The cuprous chloride can be made
by dissolving the solid in a dilute solution
of hydrochloric acid and adding ammonium
hydroxide.

The use of an air condenser is shown in
the preparation of nitrobenzene from ben-
zene. Add gradually, 100 grams of nitric
acid to 150 grams of strong sulphuric, add-
ing a little at a time, giving time for cool-
ing. Now to the cold mixture add 50 grams
of benzene with constant shaking and cool-
ing by immersion in ice water. Place the
mixture in a flask and put the flask into a
water bath and heat the water to not over
60° Cent. (140° F.), determined by placing
a thermometer in the water. Attach a 2-
or 3-foot length of glass tubing having an
inside diameter of about 14" to the flask

The Preparation and Lique-
faction of Sulphur Dioxide

By WILLIAM L. LUNDBERG
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and in an upright position. This tube will
serve as an air condenser. Heat for an
hour. Cool and separate the upper layer of
nitrobenzene from the lower acid mixture
by means of a separatory funnel. Now add
water to the nitrobenzene and shake. The
nitrobenzene which had floated on the acid

4 INSIDE
DIAMETER
GLASS TUBE

Fig. 7. A long tube, as indicated in the illus-
tration, acts as an air condenser in an experi-
ment with nitrobenzene.

mixture, is heavier than water and is now
the lower layer. Wash it this manner sev-
eral times. Now distill the nitrobenzene
after removing the water layer. The water
serves to wash out any remaining acids.
The nitric acid does the actual nitrating of-
the benzene, the strong sulphuric acid merely.
serves to absorb the water which is formed
in the nitrating reaction.

closed in a quart vessel, and
surrounded by salt and ice.
When the sulphur dioxide

reaches t}}e end of the tubing,
the gas is condensed into the
liguid form, and is collected in

inexpensive way of preparing and
liquefying sulphur dioxide.

The first step in the prepara-
tion of sulphur dioxide is to
place a few grams of copper
turnings into a small Florence
flask, (a), and then cover the
turnings with concentrated su]—
phuric acid (H,SO,). The acid
is admitted to the flask by means
of a thistle tube (b). The action
of the acid on the copper pro-
duces sulphur dioxide, and this
gas is then cleaned by passing it
over to the bottle (c¢), in which
there is about 75 cc. of con-
centrated sulphuric acid. Next
the gas is run through the spiral

—

—

~THISTLE TUBE (b)  SALT AND ICE

FLORENCE:
FLask @  (©

11”1

_QUART CAN

.1 SPIRAL GLASS
* TUBING  (d)

the test tube ({), which is in-
e o
Sulphur dioxide is generated in the
Florence flask, a, the gas is washed
in the bottle, C, it is liquified by cold
produced by salt and ice surrounding
the spiral tube, d, and collects in the
test tube, f, also surrounded with salt
and ice.

Y

closed in a quart can, and is
surrounded by salt and ice.

Care should be taken to see
that the ends of the thistle tube
(a), and the delivery tube to
the wash bottle, (c¢), are well
below the surface of the liquid.

The liquid sulphur dioxide can
be used in many interesting ex-

glass tubing (d), which is in-

E illustrate a very interesting and

ingenious apparatus for the electro-
1ysis of water and the collection of the two
gases, hydrogen and oxygen, each from its
own evolution tube. A beaker with a tight
stopper for its mouth is shown. As it
may not be easy to get an adequate stopper
which would best be made of India rubber
for a beaker, a Mason jar may be substi-
tuted. Plaster of Paris could be used for
the stopper, except for the fact that it ex-
pands as it sets and will almost infallibly
crack the jar, but there should be no
trouble in improvising a tight stopper,
using a large cork boiled in parafin wax.
The illustration clearly shows the prin-
ciple. One wire connects with what may
be a carbon electrode in the outer vessel.
In the inner tube marked with the letter
O for oxygen, there is a second electrode.
The jar contains sulphuric acid diluted with

Electrolysis of Water

THISTLE
e 17113

OXYGEN -
H.OROGEN —+
GLASS TuBE

BEAKER—>

COPPER
RINCS\?

WATER _~
AND H,50,

SRNSSSSSSSS

periments,

two or three times its volume of water. On
passing a current through the sulphuric
acid, oxygen will be liberated within the
central tube and hydrogen will escape from
the vessel outside such tube. One evolu-
tion tube connects to the outer vessel and
In this apparatus water is electrolyzed and the
constituent gases are delivered through two sep-
atate outlet tubes, for double the volume of hydro-
gen is produced as compared to the oxygen
evolved, A large evolution tube is provided for it
and for its companion gas, although this refine-
ment is hardly necessary. Bits of carbon will
serve as the electrodes.

[

the other to the central tube. A thistle
tube is provided for adding more water as
needed, and it also acts as a sort of safety
valve, This makes an extremely nice ap-
paratus and the gases may be used for
various experiments.
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Experiment With an Arc

By ROBERT L. LEWIS

The following is an account of an experi-
ment which I made.

An open adjustable arc is constructed
to operate on 110 A.C. with suitable re-
sistance as shown. If an alternating cur-
rent magnet is held below the arc while in
operation, a very loud noise is heard and
the arc is “blown” away from the magnet

SWITCHBOARD —

A.C. ARC DEFLECTING
FROM MAGNET

A simple experiment showing the effect of an
electro-magnet excited by an alternating cur-
rent upon the voltaic arc, the latter also being

of the A.C. type. ’

making a hot torch. If a permanent mag-
net is used the arc is attracted to oune pole
and repelled by the other. If a strong direct
current magnet is held to the arc a loud

sputtering hiss is heard and the arc is
again repelled.

Colored glasses must be worn to save
the eyes.

Electric Mixture Regulator

for Motor
By THOMAS McCARTIE

The drawing shows a device which T use
on my car. I have found that this device
facilitates starting up, and allows the car to
throttle down better in slow-moving traffic.

The solenoid is connected in series with
the wire running to the battery. In most
cars the circuit between the generator and
the battery is mnot closed until the car is
making over ten miles per hour, as no current
is flowing through the solenoid when the car
is going less than 10 miles per hour, the

TO BATTERY
SOLENO1D cuT oUT
CARBURETOR
ADJUSTING SCREW GENERATOR
Y
TWO HOLES Q
TAPPED IN MANIFOLD 1
CLAMP GENERATOR
SPRING GROUNDED

END OF PLUNGER AS STOP.
BY ADJUSTING THIS SCREW
MIXTURE CAN BE REGULATED

HOLE IN END FOR
CONNECTING  LINK

A valve operated by a solenoid for choking
more or less the inlet of a carburetor of an
automobile for starting.

tension of the spring on the solenoid keeps
the carburetor adjusting screw on the right
side. When the car goes faster than 10
miles per hour the circuit is closed and the
current passes through the solenoid. The

plunger in the solenoid is then drawn in,
thereby, impoverishing the mixture given by
the carburetor.

The Electric Candle

By A. BLUMENFELD

The automatic arc light is too complicated
for the ordinary experimenter, and the ad-
justable ones too much bother to operate.
Tig. 1 shows the diagram of one that is
both automatic and simple. It was invented
vears ago; it is a version of the Jablockoft
candle, and it never made a practical suc-
cess, and has since been forgotten. But
for experimenters it is ideal.

As can be seen it consists simply of two
carhbon rods suitably attached to a base.
There are no moving parts, and it is simple
to build. The stand Fig. 2 is made of

slate or bakelite, being 4-inch thick and 2.

inches square. It has two holes cut in it,
one of them rectangular, which may be filed
out. This is to make the distance between
the carbon rods adjustable. There are two
brass pillars to hold the carbons. Each is
tapped for three screws, one to tighten the
carbon, one for the base, and the third for

F—2—

N
B BAKELITE

4 THICK

CROSS SECTIONS
OF BRASS SUPPORTS

FiG 2B FIG. 4

An electric arc light on the lines of the old
time Jablockoff candle. No mechanism is re-
quired with this burner.

a binding post. Fig. 3 shows the hook-up.
The resistance may be any one of high
current carrying capacity, such as an electrie
iron or toaster. In order to start the arc, it
is touched with a third piece of carbon at
the top. When the arc has started, the piece
of carbon is withdrawn. The arc will now
burn to the bottom without any further at-
tention of any sort. The thinner the car-
hon rods. the better it will work., Rods 14-
inch thick make a nice arc. If light graphite
rods such as come in draftsman’s pencils are
available, these should be used as they give
a good arc. The leads usually have a dia-
meter of 1/16-inch to ¥-inch. They may
be removed by boiling in hot water. Flat
sided leads may be used from carpenter’s
pencils, These leads should be placed flat
sides parallel. Round pencil leads may also
bhe used. The soft ones give better results
than the hard ones.

I1f the arc shows a tendency to waiver,
then the carbons are either too thick or else
it is because they diverge upwards. They

should be made to converge slightly. As to
length, they may be anywhere from three to
six inches. The reason for the arc staying
at the top of the candle, is magnetic repul-
sion. If a very steady arc is desired, this
magnetic field may be aided by some turns
of wire around the cdndle as shown in
Fig. 4.

Stripping Rubber Insulation

from Wires
l-3y‘ ROBERT L. LEWIS

. POUND WIRE WITH
HAMMER TO —
REMOVE INSULATION

INSULATION

How to get India rubber or gutta-percha in-
sulation off of a wire.

The following is an easy method to re-
move insulation from single strand wires
larger than No. 14 gauge.

The wire, from which the insulation is
to be removed, is laid upon some solid ob-
ject, say an anvil, or the face of a flat-iron,
and hit with a hammer. One blow will
usually crack the insulation, baring the
wire, so that the insulation falls off leaving
a clean bare wire. Great lengths of wire
may be easily stripped if needed. This ap-
plies especially to larger size wire which is
very difficult to strip in any other way.

Toy Electric Engine

By W. LANCASTER

A paper clip straightened and then cut
214" long and hent to have a 1/8” crank
14" from one end will make a very good
erank shaft. The plunger is a rod with a
hole bored in the end held up in the right
line by the end of a spool as shown.

BEARINGS
CRAN KSHAF]\

& n
= ('FLYWH EEL O
= L+ PLUNGER
= (el t g END OF
SUPPORTS™ SPOOL

The last word in simplicity of construction of
an electric motor.

The make and break is fixed on the shaft
so as to open the contact when opposite to
the position shown and to make contact as
when shown.

When the plunger is nearest to the magnet
there should be a 1/6” space between them.
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Kinks for Experimenters

By RAYMOND B. WAILES

BREAK WELD CORK

BATTERY

FIG 2

FAHNESTOCK CLIPS

SOLDER FIG 3

Fig. 1 shows how a broken pipette can be
mended. Pipettes are convenient for adding
solutions to storage batteries.

BROKEN npipette of the sub-divided
cc type, when broken, does not have
to be thrown away, but can be made
into a serviceable one as shown in

Fig. 1. A short length of glass tubing can
be added as shown, by welding or the break
can be made straight and the additional
mouth tube added by means of a cork bored
to receive it.

A good idea which can be used where
switches are to be constantly connected in

Fig. 2. Using one of the knurled nuts from
a dry battery to produce a binding screw.

to be used in later connections of the wire
to this terminal.

Two single Fahnestock spring binding
posts soldered together are excellent for
connecting two picces of wire.

A good drain can be had by cutting the
top off a large bottle and sinking it into the
top of the laboratory table. Spent solutions,
waste water, etc., can be poured into this
acid-proof receptacle which will flow to
crock placed below. Of course the other

Fig. 3. Two clips soldered together are con-
venient for joining free ends of wire,

the edges have rounded off. Now by spot-
ting a portion of the glass with the Bunsen
where the lip should be, the glass will be
softened there. A warm pair of forceps or
a nail pressed upon the glass at this softened
spot will readily enable one to form a lip
on the graduate. This process is very
easy to perform and can be done by one who
has never made a weld or worked with glass,
One precaution should be taken however;
that is to heat the graduate slowly and after

SECTION OF TOP OF BOTTLE

SOFTEN WITH BUNSEN BURNER
o=
I~
=6
= s
=4
=3

=
=

Fig. 4. A convenient adjunct to the laboratory
table where storage battery fluid is to be gotten
rid of.

and out of circuits is shown in Fig. 2.
The small screws which are used as bind-
ing posts are normally screwed down tight
on the wire going to this jaw. By solder-
ing a knurled nut taken from a dry cell on-

to the screws. a screw driver does not need

Fig. 5.
used advantageously;
especially useful for

Repairing a graduate so that it can be
like the pipette, it is
storage battery work.

half of the cut off bottle makes a good bat-
tery jar for electrolysis, etc.

A graduate which has had its lip broken
off can te made into a serviceable one by
cutting off the jagged end square and then
passing the end in the Bunsen flame until

Fig. 6. A folded strip of sandpaper is used to
remove cotton insulation from wire.

making the lip, soot the entire end of the
graduate and allow it to cool before wip-
ing off the soot.

A folded strip of emery cloth or sand
paper removes cotton insulation from wire.

(Continued on Page 1148)

BRACKETS

FIG. 8

//“ ~—SECTION OF
LARGE

TEST TUBE

REAGENT
BOTTLE

FIG 9

Fig. 7. Making a hole through a hard rubber
radio panel. The screw must be put in very
quickly while the India rubber is still soft,

Fig. 8. A convenient mounting of a panel
type voltmeter or ammeter so that it can be
used on a table

Fig. 9. Keeping acids clean, especially to be
noted in the case of storage batteries for
the battery acid.
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Building a Model Tug Boat

By PROF. F. E. AUSTIN

The photograph above shows a model tug boat built in accordance with the instructions given in
the accompanying article as it appears under full power traveling through the water at a good

rate of speed. This tug boat is electrically driven.

It can be easily built by the average model

builder, and the parts of its construction are not costly.

HAT dandy fun it is to

watch a trim model tug

boat, gistening in the
suntight as she ploughs her way
through the water dancing up
and down over the waves on the
nearest pond, throwing out a
line of ripples {rom her bow
while her spinning propeller
churns the water into foam at
her stern!

Don't we have a jolly fine time
sending a barge-load of grain to
our chum across the pond?
Then after he gets his grain he
sends a cargo of valuable goods back to us.

Perhaps our chum has made a steamer just
as attractive as ours, then we have the most
exciting races to find out which hoat is the
speeclier, or can pull the greater load at a
fair speed. Sometimes he will start his
steamer on a voyage across the pond at the
same time we start our steamer from our
side ; then how gaily they pass each other in
“mid-ocean” on their passage across. You
can have loads of fun with a tug boat be-
cause vou can use one of these boats to tow
your chums’ model ships all over the pond
when there is no wind and they cannot sail.
Then, too, you and your chums can build
small model barges to carry cargoes of grain,
coal or lumber that can be towed by vour
tug boat across the pond and up the brooks
into dandy harhors where vou have built
cities and store houses and docks with un-
loading derricks and conveyors, all run hy
electric motors, for loading and unloading
the coal, and grain, and lumber.

But perhaps you have never built a model
tug boat. Do vou know I have just the very
best news to tell vou about building model

tug boats? [ don't know whether or unot
you have been waiting for this jolly good
news before starting to build a right power-
ful one, but you won't have to wait another
miaute before you start working on it, after
you have read the news. First, I must tell
you that a tug boat can be made out of four
pine boards by using a key-hole saw, and
‘that the boat can be run by two small flash-
light cells and a tiny electric motor. Now
isn't that just the best news? Cheap to rumn,
and a ten-year-old hoy can make one!

Just look at the picture of the one on this
page that has been on many thrilling voyages
on lakes and ponds.

Of course the first thing to do when start-
ing to build a tug boat is to draw the plans
of it. Drawing shows you just how to do
this, on a sheet of rather stiff browh paper,
or cardboard. The dimensions are all marked
out in squares as shown so that you can
transfer the drawing to the drawing paper
and make the plan just the size the boat is
to be. It is quite good fun to make the
plans; which can be done during rainy days.
You will find it is a good scheme to cut out
of cardboard a one-half pattern of the hull
plan and fold this over to mark out the
other side of the plan. You will thus be
sure that the hull is alike on both sides.

(Continued on page 1163)

e
Notice that the
hull at the left
is made up of
four pieces of
wood, each
shaped, sawed

This is a view looking into the hull of the vessel showing the location of the motor, the batteries
and the unique switching arrangement permitting the vessel to be started by pushing on the rod
projecting from the stern. A brass rod completes the circuit between the two separate loops of wire.
The plate above the metal tiller produces enough friction to maintain the rudder in any position.

out in the cen-
ter and then
screwed to its
adjoining piece.
The outside is
finally shaped,
smoothed and
sandpapered.

The super-structure of the model tug boat is removable from the hull in one piece as the photo-
graph above indicates. By this method it is possible to get at the motor. the g‘earmg or at the
batteries instantly to make repairs or to replenish the energy supplied.
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Tugboat Constructional Details

SMOKE STACK
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.Above we see the constructional details of a model tugboat as built by the circuit. There is sufficient room in this tugboat to put a small stor-
Prof. F. E. Austin. It will be observed that a very unique form of age battery in the hull or several groups of flashlight cells can be mounted
switch for turning on the current is found in this particular design. The in the hull and then wired in parallel. This boat makes very good speed
wire is twisted into two loops, the loops being separated from each other. when placed in the water and will run for a long time with but one bat-
When the brass rod is pushed in from the back of the tugboat, it closes tery. The rudder is moved by hand, when desired.

Blueprints are available from the “Model Department.”
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N the making of the /#

alcohol blow torch
iltustrated here, 14
inch outside diameter
copper or brass tubing
is wound on a round
form 34 inches in di-
ameter, Before wind-
ing the coil the tube
itself should be filled
with sand to prevent
it from breaking or
closing up the passage.
The end of the tube is

COPPER TUBING COIL

then hammered shut
and an opening 1s
made therein about

the size of a pin hole.
A No. 60 drill or a
needle can be used to
drill this hole. The

ALCOHOL TANK —»

LEAD PIPE

N and tank as shown in

the drawing. The tank
itself can be soldered
to its support. A valve
should be inserted as
is indicated in the dia-
gram. To operate the
torch, permit a small
quantity of alcohol to
pass through the coils
until it'starts to drip
out; then hold an al-
cohol lamp under the
coil, the valve being
again shut. \When the
torch starts to blow,
open the valve and re-
move the lamp. The
valve should be reg-

END VIEW OF SIDE VIEW OF
ulated carefully for
&COIL AND SUPPORT TANK SUPPORTJ best results. T his

supports are of band
iron, 1/16th of an inch
thick, and 34 of an
inch -wide, and are
fastened to the coil

Making a Step Ladder Stool

) WITH RUBBER
TREADS IF
DESIRED

|FT-0°

SHOWING USE AS A STEP LADDER
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4 =
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#n
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e ssaass B3 DOWELS
i
L FRONT

If you haven’t a step ladder stool in your kitchen, you will find one.a great
convenience. When the right end is up you can use it as a stool several
hours in the day when preparing food or ironing. Inverted, it is a sturdy
step ladder. The plainest, cheapest wood, free of knots can be used. The
legs are first built and then the end rails are constructed. They are all alike.
The joints are mortised and tenoned. The arrangement of the steps is
indicated by the dotted lines in the side view.—Edna Knowles King

Any roll film camera taking six pictures on the film can easily be made to
take twice as many pictures half as big. The photo at the extreme right
shows how a piece of sheet tin .015 inches in thickness is cut and placed in
the back .of the camera where it is held by two flat steel springs, one in the
upper right-hand corner and the other in the lower left. Note that an extra
ruby is inserted in the back. The film number is located in each ruby. In
other words, the number is used twice for small pictures. Observe double
view finder.—Stanley Bochnik, Rep. No. 9380.

The above drawing depicts the construction of an alcohol blow torch which will give a very hot
flame and which can be used for heating soldering irons, melting and brazing metals and for
operating steam engines and steam power boats.
carefully and as shown, and all kinks should be avoided.

at X and is of the size of a pin hole.

|

The coil of copper tubing should be wound

torch will give suffi-
cient heat for most
purposes.—Kenneth C.
Stayton, Rep. No.
26,401.

The nozzle is shown in the drawing

Twelve Photos from Six Exposure Film
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How the Chicago Opera Is Broadcast

d ==

+ ! 2 MICROPHONES

IN FLIES

| MICROPHONE
FOR ANNOUNCER
BEHIND WilGS

7 MICROPHONES 1.OCATED
-~ ARQUND FOOTLIGHTS

3 WIRES FROM CHICAGO TO NEW YORK

'
= C . .
3 HICAGO CENTRAL OFFICE Fifteen microphones were installed by the engineers of the National Broad-
casting Company in the Auditorium, Chicago, where the “Garden Scene” from Faust, as pro-
duced by the Chicago Civic Opera Company, was broadcast on January 21st. This program
went on the air through the combined Red and Blue network of the N. B. C.

HE largest single audience which has ever -

heard an operatic performance were able to lﬁlES&E\l‘{{Sréa ESH‘GD_ISS‘ES

listen to the last act of Gounod’s “Faust” on

isten ) DISTRIBUTING OFFICE
the evening of January 2Ist. At that time 25 sta-
tions of the National Broadcasting Company red and
blue network were linked by special circuits to broad-

cast the second act of the Chicago Civic Opera Com- The pro-
B pany's regular production of this opera direct from gram vf ne

the stage of the Auditorium in Chicago. The sta- first trans-
tions in the chain are as follows: WEAF and WJZ, (New York) ; WEEI {(Boston) ; mitted over
WBZ, Springfield and Boston; WJAR, Providence; WCSH, Portland, Maine; WGY, a three-wire
Schenectady ;; WGR, Buffalo; WTAG, Worcester, Mass.; WLIT, Philadelphia; WRC, system  di-
Washington; WHAS, Louisville; WSB, Atlanta; WSM, Nashville; WSAI, Cincinnati; Tere t{:;
WTAM, Cleveland; KDKA and WCAE, Pittsburgh; KYW and WGN, Chicago; KSD, distributed
St. Louis; WW]J, Detroit; WOC, Davenport; WCCO, Minneapolis-St. Paul; and nationally.

WDAF, Kansas City. Fifteen separate microphone channels are used for broadcasting,
each one consisting of one or more microphones, all of which lead to a specially-designed
mixing panel 