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Look What These Cooke |

Trained Men Are Earning

Makes $700in 24
Days ins Radio

“Thanks to_your interesting
Course I made over $700 in 24
days in Radio. Of course, this
is a little above the average
but I run from $10 to-$40 clear
profit every day, so you can

see what your training has

’ W& done for me.’
FRED G. McKABB, 848 Spring St., Atlanta, Georgia

*ﬁ- B $70 to $80 a

week sor Jacquot
4 “Now I am specializing in

Auto Electricity and battery
" work and make from $70 to
" $80a week and am just gettlng
started. Idon’t believe there
is another school in the world
like yours. Your lessons are
LA 2 realjoy to study.”

ROBERT JACQUOT, 2005 W. Colorado Ave.
Colorado Springs, Colo.

$20 a Day for
Schreck

“Use mynameas areference
and depend on me as a boost~
* er. The biggest thing I ever
did was answer your adver-
tisement. I am averaging bet-
ter than $500 a month from
my own business now, I used
to make $18.00 a week.”

A. SCHRECK, Phoenix, Arizona

Plant Engineer~—
| Pay raised 1509)

“Iwas adumbbell inelectric-
ity until I got in touch with
you Mr. Cooke, but now I
have charge of a big plant in-
§ cluding 600 motors and direct
a force of 34 men—electri-
cians, helpers, etc. My salary
has gone up morethan 1509%."

GEORGE ILLINGWORTH,
. g

4 It’s a shame for youtoearn $15 or $20 or $30
-l aweek, when in the same six days as an Elec-
trical Expert you could make$70to$200—and
doiteasier—not work half so hard. Why then
remain in the small-pay game,in a line of work that offers no chance,
no big promotion, no big income? Fit yourself for a real job in the
great electrical industry. I'll show you how.

Be an Electrical Expert
Earn $3,500 to $10,000 a Year

Today even the ordinary Electrician—the “screw driver” kind—is making money—big
money. But it’s the trained man—the man who knows the whys and wherefores of
Electricity—theElectrical Expert—whois picked out to“boss”the ordinary Electricians
—to boss the Big Jobs—the jobs that pay $3,500 to $10,000 a Year. Get in line for one
of these “Big Jobs.” Start by enrolling now for my easily learned, quickly grasped, right-
up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity.

Age or Lack of Experience Get Started Now—Mail Coupon |

I wantt d A .

No Drawback Electrical Book -and Lé'l‘".cmke'é:h‘ef s

Youdon’t have to be a College Man: youdon't have Froof Lessons, bath icago Lngineering
to beaHighSchool Graduate. AsChiefEngineer of SN peeeicostyou Works

theChicagoEngineering Works,Iknowexactly the
kind of trainin%you need, and I will give you that
training. My Course in Electricity is simple, t
thorough and complete and offers every man, re- 2 bright future
gardless of age, education, or previous experience, the inElectricity,
chance to become, in a very short time, an * Electrical Ex- Send in

pert,’”’ able to make from $70 to $200 a week. G

No Extra Charge for Electrical
Working Qutfit
Withme,youdopractical work—athome. Youstart
right in after your first few lessons to work at your
profession in the regular way and make extra money in
your spare time. For this you need tools, and I give them
to you—b5 big complete working outfits, with tools, measur-
ing instruments, and a real eiectrie motor—?5 outfits in all.

Your Satisfaction Guaranteed .

Sosure am I that you can learn Electricity—%p gare am I
that after studying with me, you, too, can getinto the “big
money’’ class inelectrical work, that I will guarantee un-
der hond to returnAevexéy single penny paid me in tuition, if,
when you have finished my Course, you are not satisfied it
was the best investment you ever made,  And back of me
in my guarantee, stands the Chicago Engineer-
ing Works, Inc.,a twomillion dollar institution,
thus assuring toevery studentenrolled,notonly
a wonderful training in Electricity, but an un-
surpassed Student Service as well,

2150 Lawrence Ave..
Dept. 28
Chicago

: < L.L.COOKE, TheMan
Dept. 28 “jho Makes
MAIL > ZASO La:'ii-ence : BiﬁPay"
5 V€ cago en
.c OUPON ' Sen%me]:i\t once \gité\oukt oblidgation
your big illustrate ook and com-
FOR MY &J plete details of your Home Study
Course in Electricity, including your
outfit and employment service offers.

outfits Slveiloyou - ooivs
/7 no extr%»g&@&' £ Y B ,°Name .....
% chargc&® 522, ~
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A Bargain You Can’t Ignore!
Every Member of the Family
Will Use and Enjoy it! Try it

Free, and See!

$ OO andit’s'
YOouUrse

A generous free trial offer and the

most liberal terms if you buy

GET YOUR' typewriter mow. A
genuine Shipman-Ward rebuilt
Underwood is the one you want—
“the machine you will

#1 one needs it; now anyone
fl can afford it. Don’t send
}a cent—but do get our
b1g special offer—our
valuable book on
m typewriters and
= typewriting—free.
m You can learn to
I write on this stand-
ard-keyboard machine in- one day.
A week after the expressman has
brought it, you'd feel Jost without
it. A trial will prove it—and doesn’t
cost you a penny !
Our rebuilt plan gives you the

" best machine, and saves you a Jot of

money.

Science and Invention for November, 1925

- Own

Save on the
price,andget
aFIVE year
guarantee.

All tools,
caover, etc.,
included

This is a
genuine No, 5
Underwood=-the ace of
standard writing machines,

¥ K ok sk % %k %k % % %k % %k % k *kx %k %k % 3k %k *x % % X

» Act NOW

If Ever !:

%k % sk ok ok ok ok 3k 3k 3k %k %k Kk %k %k %k %k )k *x k) X %k ¥k X X

The Underwood is so famous a make, and
No. 5 so popular a model, you’ll have to
speak up if you want one of the lot we are
just completing now!

We rebuild from top to bottom; replace

ezery smgle worn pari; each machine is
in sparkling condition. New typewriters M J/ ‘[,.

are commonly guaranteed for a year;
we guarantee these completely rebuilt
Underwoods five years: That’s.our
Better-Than-New Guarantee! And we
guarantee a big saving.in money! ;

Pay Like Reﬁt

We don’t ask for a cent il
now. Nor any money at all, |
unless.you are completely
won by the wonderful writ-
ing machine we ship you for
an unrestricted 10-day free trial. When
you do buy, take advantage of our very
hberal scale of monthly payments. A host
of our patrons have paid for their type-
wnters out of money made typing work for
otHers. (One woman made a thousand dollars

at home last year with her Underwood.)

If you know typewritérs, you know the
perfect work and the ease and speed of an
Underwood. If you have never owned a
typewriter, start with the finest! One
that will last you all your
life! But, the time to act is
NOW. Don’t miss out on
this present bargain offer.
Don't dolonger without the

Our modern method of re-
building, and our economi-
cal resale plan remove the
last reason for not owning

this time-saving, money~
: l making, educational device.

Free Trial Plan .

Our plan gives you the
opportunity of ‘¢ ‘thorough
trial before you buy. Yourunnorisk what-
ever. You start to pay for your typewriter
afler you have found it the one and only ma-
chine for you! But get the facts before this
lot of machines is all in use. Clip the infor-

'ﬁ-‘_i,‘*f

-

convenience of a ty pewriter. -

mation coupon before you turn the page.
1t will pay you! Note the very useful book -
you will receive free! Write for full particu-
lars at once.

Valuable Typist’s Manual

FREE!

Get our catalog that j

tells how we rebuild A

these wonderful Under-
wood typewriters in the
largest factory ofits kind %
in_the world, and lowest
prices and terms in exist-
cnce. We will also include %
free, the mew Type Writing §
Manual—tt gives many exam-
rlzs and samples of uses for
wour typewriter: in business
accounts, social correspond-
ence, rec.pes, shopping lists,
household accounts, etc.;school- &
vrork; lfterary worL etc. This is %
a lype'wn.img- age;-no home is com~
flete witkout & ilypewriter, Clip
coupon nawl

= @

——_—_——m————

i M QIL - © SHIPMAN:- WARD I\%IITG Co." -
l to 2168 ngpman dg. -

hicago
E Please send full offer, w:th Tpr ertmg 1\/Ianual
FREE, prices, terms, etc.,
I and full inforrhation about
4 your FREE coursein Touch | ) B
Typewriting. All without [} i=E
H obhgahon; thisis NOT an

order!

St.orR.F.D
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EVEREADY HOUR
EVERY TUESDAY AT 9 P.M.
Laswrn Rtandard Tomg
For real racko enjoyment, tune in the
“Evereacy Gsoup.”  Broaccast through
stations—
FewTodk WSAl  Cincinnati
Provideace wwl Tetroit
Bestan {Minneapolis
Plilade phia S%. Paul
Siffale wi Tavenport
Pittsouzgh WCTS Worcester

FOR
D10, 1GNIMON
SENEAL PURPOSES

INSPECTED
TESTED *

RELIABLE e
“momay, capaoN T

Evereacs
Columlic
Ignitor
S g
Batter-s,
the

Provez
dry c&l
Jor a&
radia
dry ¢l
tube.
1% véits

et

Ho. 766
22Y%-volt
. Lacge
Hyrizontal
Price

$2.00

ALWAYS
RELIABLE

Evereapy Radio Batteries are
always uniform and reliable!
Evereacdys perform the same,
everywhere, for evervbody, need-
ing no skill, calling for no ex-
perimentation, wasting no time,
saving you money. Trouble-
proof, wonderful Evereadys.
There is an Eveready dealer

nearby.

Manufactured ard gua-anteed by

NATIONAL CARBON COMPANY, Inc.

New York San Francisco
Canadian National Casbon C>., Limited, Toronto, Ontatio

atteries

~they last longer

iR

x%

No. 770
45-volt
Extra-

Large
Vertical
Price
$4.75

S/
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SCIENCE and lNVENTEON READERS’ BUREAU

sze and Postage Saver

‘N every issue of SCIENCE and If the advertiser requires any money
INVENTION you undoubtedly or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
you desire information, would be quite This service will appear regularly
a task. : every month on this same page in
As a special service to our readers, we SCIENCE and INVENTION.
will write the letters for you, thus sav- ' If there is any Manufactu_rer not ad-
ing your time and money. vertising in this month’s issue of
Just write the names of the products SCIENCE and INVENTION from
about which you want information, and whom you would like to receive litera-
to avoid error the addresses of the man- ture, write his name, address and the

ufacturers, on the coupon below and product in the special section of the
mail it to us. @ coupon below:

TeAR Avong THis Ling O

READERS’ SERVICE BUREAU, s &1
Experimenter Publishing Co., Inc., 53 Park Place, New York, IN. Y.

Please advise the firms listed below that I would like to receive detailed information on their product

as advertised in the ... issue of SCIENCE and INVENTION.
== THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

If Catalogue
ADDRESS List here specific article on of ~complete

5 AL e line is want-
(Street—City—State) which you wish literature. Sl G
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NAME

{==>THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

Use this space if yvou desire information from a manufacturer whose advertisement does not appear in this month’s

check Here.
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The only school adwvertising in
this magazine that is authorized
to confer the degree of Bachelor
of Science upon graduates of its
Electrical Engineering College.

of

Our equipment is the most elaborate, complete and up-to-date of
any electrical school in America, and includes Wiring, Testing,
D.C. and A.C. Motor Generator, Armature Winding and Trans-
former, Starting, Lighting and Ignition, Storage Rattery and
Chemical Lahoratories, Drafting and Designing Rooms and fully
equipped Radiocast station right on the grounds of the school.
Unique laboratory equipment originally designed and patented by
us, housed in concrete four-story building. Our complete facil-

ities afford to every student ample opportunities
o0 for actual practice.

No matter how young or old you are, no matter
how little or how much general schooling you have
had, no matter whether you want to master every
branch of electricity and become an Electrical
Engineer or want to become a highly skilled and

WSOE

R‘S‘f‘:g%‘sT well-paid specialist at one particular kind ot
CIITD e Our Special Three Months
SCHOOL OF Practical Vocational

ENGINEERING

Courses

These courses are intensely practical and aré
easily learned by any man who can read and
understand common English and simple arithme-
tic.

Course 1: Learn in THREE Months: Complete practical course in Electric
Light, Heat and Power Wiring and Testing

OF
MILWAUKEE

Come to Milwaukee

NVESTIGATE—compare—write to any big business concern in Cornerstone of

Short-Cut Your Training for Big Pay and High Position

Built on the

Personal, Indi-

Milwaukee for information about us—or to any of the big electrical widual Service

to every stu-

organizations in the United States—and you will surely decide to come to  gens.
Milwaukee, on beautiful Lake Michigan, jor your training, at America’s
Greatest Institution of Practical Electrical Education.

GCHODL of ENGINEERIN(

Milwaukee

electrical work—there is a place at S. O. E. for YOU. In one of
our many classes of students you can learn to he an Electrical
Engineer, Commercial ZElectrical ZEngineer, Electrotechnician,
Junior Electrical Engineer, Practical Electrician, Motor Generator
Repairman, Electrical Draftsman, Automotive Electrician, Radio
Salesman and Servicesman.

We do not use our students to make secret profits for ourselves
by selling the work they do and the things they produce in the
shops.

Don’t even think of enrolling with any other school until you
have written direct to S. Q. E. Headquarters for full information
about the particular kind of training you are interested in. Choose
from the list below. 7Then mark and mail the coupon TODAY.

S. O. E. graduates make Big Selaries everywhere in the great
electrical field. Our Employment Department will help you secure
profitabie employment with opportunities for advancement.

Electl‘ical Draitiing— Learn in 9 to 12 Months

Easy, interesting, pleasant work that is earning big salaries for
our graduates all over the world.

Earn While You Learn

We provide for a limited n\thsr_ of worthy men, half-time jobs
at good wages, and permanenc positions with unlimited prospects
to all duly qualified graduates.

Electrical Engineering—.;S; Deeree

Cotrse 2: Learn in THREE Months: Complete practical course in D.C. and
A.C. Motors and Generators, Armature Winding.
Course 3: Learn in THREE Months: Complete practical course in Automo-

LECTURES ON

Bachelor of Science degree coz]ferred on graduates. Full provi-
sion is made for making up deficient high school credits. It is the

tive Wlectricity—Starting, Lighting, and Ignition, and Storage Batteries. Electricity S 2 5 3
Course 4: Learn in THREE Months: Complete practical course in Radio GIVEN WEEKLY Electrical Elél_gme_els who have given 1to the world the thousands of
Snles, Service and Broadeasting. fortune making inventions 1n the electrical field. No man with
l [ . . FROM this training can fail to realize his highest ambitions in life.
- -
Junior Electrical Cngineerin - S
or Electrical [ngi g WSOQET Home Electrical Laboratery Training
; RADI For th ho do not see thei i
This elaborate course prepares the student for entrance to our College STATION now weosoeff:; (; \(r)e:‘]; t;egerousll'lr :;lag gﬁi;lg’ec%’:ﬁf; Iﬁ%gﬁ;‘gﬁ;
, g

Course for Electrical Engineers. Junior Electrical Engineers are a special
typs of electrical experts qualified to fit electricity to the demands of mod-
ern industry and for such positions as superintendent of maintenance, direc-
tor of construction, superintendent of installation and testing, electrical
equipment salesman and automotive electrician and radio sales and secrvice

Ask for FREE
SCHOLARSHIP
Contest Information.

Co‘urvse. . Ask {for details on how you can begin your electrical
}rzﬁmng at home under our patented Home Laboratory Flan with
ull size commercial electrical power and equipment valued at $500
—LOANED without extra charge. v

work.
Electrotechnician—-Learn in 1 Year

This course is especially adapted to meet the needs of those young men who wish to be-
come a Commercial Tlectrical Engineer but do not possess the necessary entrance require-
ments. In addition to -the Practical Commercial Electrical Engineering studies, you
will receive academic subjects.

Comunercial Electrical Engineering—. %%,

This new profession demands young men with combined electrotechnical and commercial
training. Course unexcelled—most complete, practical electrical training.

Practical and Theoretical Electricity— i

For the man or youth who cannot_spare the timec or money to enroll for more intensive
aud higher training, this course is ideal. We positively guarantee that as a student of one
of these classes you will learn Practical Electricity in the shortest possible time—mno matter
how much you pay for your instruction. This course teaches you everything you need to
know to go into business for yourself either as the owner of an electrical thop or as an
electrical contractor.

Every Instrrrctor a Srecialist

. These are some of the experts whose teaching has supplied thousands of high-salaried men to

the electrical industry through this schocl—many of whom in overalls and jumpers stand at
your elhow teaching and explaining whiie you learn by doing. The only way yeu can fail to
fearn is to refuse to fearn: O. Werwath, E.E. Francis A. Vaughn, B.S. Willard C. Hart-
man, A.B., A.M. Chester C. Aiken, B.8&  Asher C. Ball, B.8,, LL.B. W. H. Bieck,
B.S. W. E. Boren, AR Ben._ A. Bovee, B.S. E. L. Consoliver, M.E. J. T. Baker.
1. C. Fisher, B.8. Georze B. Haverson, A.T3. Elmer A. Ihrke, B.S. Arthur A, Koch,
LS. Fred W. Krotzer, A Charles Nyberg, A.B. C. E. Pettingill, R.5.
Charles M. Ploetz. F. C Raeth, B H. A. Rickeman, A.B. Chas. G. Simpson, M.A.,
Ph.B. V. M. Murray, B.S. J. W. Smith. A. L. Sudduth. E. L. Wiedner.

New Clags Starts Noverqber Ninth. Enroll today and tomorrow you will be
doing actual electrical work in our hig shops and laboratories.

3 E“----—-u---------m------h-u-u---—-r‘ Men 3
gclH.?&la- %75 Elvri“asrsII:“aEIEgt'N?VI'?\»;UTJ:W\A%EKEE’ 5 or Mail the coupon today for our Free Illustrated Catalog just off the press. Tell us what
g . 3 : . Mi . 3 i H course interests you most and we will send you special information. Find out about the
B Pquse send me, without cost or obligation, your free 1,_Aus§rated M Actl’on great omgnvrtunity in Electricity today. Yearn how we can help you short-cut your training
. H {)n.’)l\']lls‘ off the press, and details of the course 1 haye indicated for RANK, IIONOR and WEALTH. Don’t put if off! MAIL THE COUPON NOW!
i helow. (Be sure to mention age, education and course of interest.) ] L
) g Course : . \
g Name .. [ o
I Address ] : e
1 oG 8 9 ’
b oo S ' of Milwaukee
' 4 . . . . PR TR R . o
e Jooooo v Dept. S.1.-1125, 415 Marshall Street, Milwaukee, Wisconsin
———
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. T. O’CONOR SLOANE,
AB., AM., LL.D., Ph.D.

Noted Instructor, Lecturer and
Author, Formerly Treasurer Ameri-
can Chemical Society and a practical
chemist with many well known
achievements to his credit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
years engaged in commercial
chemistry work,

and reagents.

countless experiments,

6.3 —WEST BROADWAY

Experimental Equipment
Furnished to Every Student

We give to every student without additional charge this
chemical eqeipment, including forty-nine pieces of lahora-
tory anparatus and supplies, and forty different chemicals

These comprise the anparatus and chemicals
used for the experimental work of the couvse. A
heavy wooden box serves not only as a case for the outtit
but also as a useful laboratory accessory for performing

‘CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Division 11
NEW YORK CITY DON'T

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 difiicult, 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
wealth and honor through his invaluable contributions to hu-
manity, Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G. Cottrell, who devised a valu-
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
woalth in Chemistry, but the profession affords congenial
employment at good salaries to hundreds of thousands who
merely follow out its present applications. Thesa appli-

chemist can hardly be called work at all.

laboratory,

The fitted

Special 3¢ Day Offer

Besides furnishing the student with his Experimental
Equipment, we are making an additional special offer for
& short while only. You owe it to yourself to find out
about it. Write today for full information and frec
book ‘‘Opportunities for Chemists.”” Send the coupon
right now while it is fresh in your mind. Or just
write your name and address on a postal and mail
it to vs. But whatever you do, act today before 4/
this offer is sithdrawn

3

WAIT—MAIL COUPON NOW! Y

What Some of Our
Students Say of This

Course:

I have not written sines I received the big
set. 1 can still say that it far exceeded my
anticipations, Since I have been studying with
your school I have been appointed chemist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
helping me wenderfully, and the interesting
way in which they are written makes me wait
patiently for each lesson.—MORLAIS COUZ-
BN

I wish to express my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Ca. I in-
tend to start the student enginecring course at
the works. This is somewhat along electrical
lines, but the fact that I had a recommenda-
tion from a reliahle school no doubt had con-
siderable influence in helving me to secure the
job.—IL VAN BENTHUYSEN.

So far I've been more than pleased with
your course and am still doing nicely. I hope
to e your honor graduate this year.—J. M.
NOREKUS, IR

T find your course excellent and your instrue-
tion, truthfully, the clearest and best assem-
hled I have ever taken, and yours is the fifth
one I've studied.—JAMES J. KELLY,

From the time [ 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 beeome niembers
of such an organization.—CHARLES BEN-
JAMIN.

I shall always recommend your school to my
friends and Jet them know how simple your les-
sons are.—C. J. AMDAHL,

I am more than pleased.
from the start. I am going to get somewhers
with this course. I um so glad that I found
you.—A. A. CAMERON,

I use yvour lessons constantly as I flnd it
more thorough than most text books I can
secure.—WM., H, TIBBS.

Thanking you for your lessons, which I find
not unly clear and _concise, but wonderfully
interesting. I am—ROBT. H. TRAYLOR.

I received employment in the Consolidated
Gas. Co. I appreciate very much the good
scrvice of the school when a recommendation
was asked for.—JOS. DICKER.

You dig right In

cations are innumerable, touching intimately every business and every product in the world.

Our plan
ceach cf
everyone. Write us and let us explain our plan in full—give us the
apportunity of showing you how you can qualify for a highly trained

technical position without even giving up your present employment. /

4

Tha work of the

c ) It is the keenest and most enjoyable kind of pleasure. The days
in a chemical laboratory are filled with thrilling and delighttul experimentation, with the alluring /
vrospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home V4

To gqualify for this remarkuble ealling 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 instrustion, you can now stay at home, keep your
position, and let us educate you in Chemistry during your spare time,
schooling you can take our course «nd equip yourself for immediate practical work in a chemical
Dr, Sleane gives every one of his students the same careful, personal super-
vision that made him celebrated throughout his Mong career as a college professor. Your
instruction from the very beginning is made inferesting and practical, and we supnly yeu j
with apparatus and chemicals for performing the fascinating analyses and experimental

work that plays such a large part in our method of teaching, and you are awarded the f
Institute’s official diploma after you have satisfactorily completed the course.

Easy Monthly Payments
You don’t have to have even the small price of the course to start.
pay for it in small monthly amounts—so smail that you won’t feel them. / part, your free Book “‘Opportunt-
The cost of our course is very low, and includes everything, even the
chemistry outfit-—thero aro ne extras t0 buy withr our course,
of monthly payments places a chemical education within the v

Formerly 1t was /

Even with only common

Please send me

ties for Chemists,””
your special 30 day offer.

NAME

cmsssaana. ba 0 0EH % o b Mo 0o an BHRATD g o o M o
B.1,, Nov. ’25

and full
ticulars about the Experimental Equip-
,9 ment given to every student. Also please

tell me about your plan of payment ang

Y

/CHEMICAL
INSTITUTE
OF NEW YOERK
Home Extenslom
Division |}
66-S—West Broadway
New York City

f at once,
You can without any obligation on

my

par-

R LR R R T T T ST PP PR PR PRSI

& ADDBESS eovvietninvecsarnsonsroriisisiioniesnsnness



c%

<

Science and Invention for November, 1925

How a Strange Accident

saved Me [ros

B

Sixty days ago it made me boiling mad. Today
I look back and laugh at the incident for it

brought me a marvelous new growth of hair

"M willing to bet that I've wasted more

money trying to end my baldness than

any other man in the world. So natu-

rally I laughed at any ad that sounded
Ike a baldness remedy. And the oftener I
laughed, the more bald I became.

When my wife began to look sorrowfully
at my thinning hair I smiled regretfully.
When my friends began to call me “baldy”
1 felt somewhat annoycd But when my pri-
vate secretary began to look strangely at my
glistening scalp and snicker—well it made
me mad !

But the worst was yet to come. About
s.xty days ago I saw a toothpaste advertise-
ment that offcred to send a free hooklet. It
sounded interesting so I clipped the coupoit
and gave it to my secretary to fill in and mail.

Well, a few days later, to my utter sur-
prise I found on my dcslx—not a booklet on
1 othpaste—but a booklet and a letter telling
Low to end baldness in 30 days!

I glanced from the booklet to my secretary.
I felt my blood boiIing.

“Miss Harris,” I said to her, “I can’t say
that I appreciate your sense of humor. Just
what is your idea? Is it .

She paled. “Why, Mx.
wrong—what have I done?”

“Done?” I shouted, “aren’t you content
with laughing at my bald head—must you
make matters worse by sending me this hint.
If it pains you to look at my head you are
always at liberty to resign!”

Tears came into her eyes. And between
sobs she explained why it wasn't really her
fault.

She said that the coupon which I asked
her to mail had another coupon printed on
the back—and the other coupon offered to
send a free bool about baldness. Well, she
simply used her own judgment!

“Hm,” was all T could say. And during
the entire day not a word passed between us.

But that night on my way home I read the
book about baldness. And I have to admit
that a more interesting, more helpful, more
honest book I've never read in my life. It
described an entirely new

Burns — what's

The first two or three times I used the
treatment I began to notice that my hair
didn't fall out as much as it used to. But
a week or so later when I looked in the
mirror 1 saw something that almost bowled
me over. For there, just breaking through,
was a fine downy fuzz all over my head.

Every night I spent 15 minutes taking the
treatment at home. And cvery day this
young hair kept getting stronger and thicker.
At the end of a month you could hardly see
a bald spot or my head. And at the end of
sixty days—well, my worries about baldness
were ended. For T had regained an entirely
new head of healthy hair. Can you blame
me for laughing now at the strange incident
of 60 days ago?

Here's the Secret

According to Alois Merke, irn most cases of

baldness the hair roots are not dead, but

merely dormant—temporarily asleep. Now
to make a sickly tree grow you would not

method of making hair
grow—a method perfected
by Alois Merke, founder
of the Merke Institute,
Fifth Avenue, New York.
It is the only treatment I
had ever heard of that
actually r e a ch e d right
down to the hair roots and
awakened t hem to new,
vigorous activity.

As I read on I felt my-
self weakening in my re-
solve not to try another
hair treatment. And then
when I read that Merke
actually guaranteed a new
growth of hair in 30 days
or no cost to me—well, I
completely wealkened and
sent for the treatment.

Read This!

“Results are wonderful. My hair
has stopped falling out and I can sec
lots of new hair coming 111 I preach
your system to everyounc.”—F. D. R..
Washington, D. C

“My hair was coming out at an
alarming rate, but after four or five
treatments I noticed this was checked.
My hair is coming in thicker and
looks and feels full of life and vigor.’
—W. C., Great Neck, N. Y

“T have used your system for eight
weeks and although the top of my
head has been entirely bald for six
years, the results up to the present
are gratifying. In {act, the entire
bald spot is covered with a fine
growth of hair.”’—W. B., Kenmore,
Ohio.

(Original of above letters on file at
the Institute.)

think of rubbing “growing
fluid” on the leaves. Yet
that is just what I hail
been doing, when I used to
douse my head with com-
mon ordinary tonics,
salves, etc. To make a
tree grow vou must nour-
ish the roots. And it's ex
actly the same with hair.

This new treatment.
which Merke perfected
after 17 years’ experience
in treating baldness, is the
first and only practical
method of getting right
down to the hair roots and
nourishing them.

At the Merke Institute
many have paid as high as
$500 for the results se
cured thru personal treat-

dness-

ments. Yet now these very same results may
be sccured in any home in which there is
electricity—ata costof only a few cents a day.

The thing I like most about Merke is that he very
frankly admits that his treatment will not grow hair
in every case. There are some cases of haldness that
nothing in the world can help. Buti so many others
have regained hair this new way, that he ahsolutely
gunautees it to produce an entuely new hair growth
in 30 days or the trial is free. In other words, no
matter how thin your hair may be. he invites you to
try the {reatment 30 days at his risk, and if it fails to
grow hair then he’s the loser-—not you. And you are
the sole judge of whether his method works or not.

Coupon Brings You Full Details

This story is typical of the results that great num-
bers of people are securing with the Merke Treatment.

“The New Way to Make Hair Grow,” which ex-
plains the Merke Treatiment in detail, is the title of
the vitally interesting 34-page hook, which will be
sent you entirely {ree, if you simply inail the coupon
below.

This little book tells all about the amazing new
treatment, shows what it has already done for count-
less others, aud in addition contains much valuable
information on the care of the hair andscalp. Remem-
ber, this book is yours
free—to keep.
decide to take the treat-
ment, you can do so with-
out 1131\1110 a penny. So
mail the coupon now and /

And if you

&I‘)M‘z
Hair G

get the surprise of your
life! Address Allied
Merke Institute, Inec,
Dept. 4611, 512 Fifth
Avenue, New York. Get
this Free Book.

Allied Merke Institute, Inc.
Dept. 4611, 512 Fifth Avenue, N. Y. C.

Please send me—without cost or obligation, in a
plain wrapper, a copy of your book descnbmg
the Merke System.

TAIME e vennn ettt ettt e e et
(State whether Mr,, Mrs or Miss)
Address ciireeiiiniians 00000000a00a008000006a
[0 State ........
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A Lacault Development

Guaranteed

To protect the public,
Mr. Lacault’s personal

. monogram seal (R.E.L.)

is placed on the assem-

* bly lock-bolts of all genu-
. ine ULTRADYNE Model

L-3 Receivers. All Re-
ceivers are GUARAN-
TEED so long as these
seals remain unbroken.
No equivocation about
this GUARANTEE. This
seal is as positive in its
protection as a bank
note.  As long as you
refrain  from tampering
with it, the ULTRA.
DYNE, Model L-3, will
be maintained in perfect
condition by its makers.

)

! mYe the.radio-sze, the mere fact that the designer of this new
Tkind of receiver is R. E. LACAULT is a sufficient recommen-
dation. This famous technician has frequently lead the forward
march of radio. His popularity is founded on the recognition of his
intense practicality. He is no mere theorist! He never misleads,
never entangles with useless technicalities. He perceives the require-
ments of the average radio user and designs in strict accordance with
these practical requirements. The result is always complete satisfac-
tion. This new type receiver is the realization of Lacault’s fondest

‘ideals of radio reception.

Speczfzcatzons

Circuit—The new ULTRADYNE Model L-3 employs six vacuum tubes of the
six volt, one-gifarter ampere type. 'The first three function as radio frequency
amplifiers, ‘the fourth as detector, and the last two as audio frequency ampli-
fiers. - Operation has been slmphﬁed by using automatic filament controls in
place of rheostats. The first two stages'of 1ad10 frequency amphﬁcatlon are
tuned whilé- the third stage is fixed.

- Selectivity—A special resistance system of stabilization prevents these circuits

from oscillating at resonance points. Mote tham this, the system actually

"increases the selectivity of the set without any loss in efficiency. Though the

set is so highly seléctive, there are none of the “critical tuning characteristics”
t=-1 i

common to so many receivers, due to the use of straight-line wave length

condensers. The lever system of control provides a vernier action of a new
order.

Matched Loud Speaker and Amplifier Units—Distortion has been eliminated
by striking an equality in the impedance of the loud speaker unit and the
plate to filament impedance of the tubes. The two work in perfect harmony
with each other. The new ULTRADYNE is designed to use either an indoor
or an outdoor aerial. For most purposes an indoor wire is sufficient. A
section of lamp cord run around the moulding of a room is very satisfactory.

Cabinet—The cabinet is 24 inches long, 14 inches high and 14 inches deep.
Space is provided for the “B” batteries on the inside. Binding posts on the
rear of the vacuum tube socket sub-base take the aerial, ground and “A”
battery connections which are run through holes in the back of the cabinet.
The wood is a rich, brown color, made up of five-ply mahogany veneer and
decorated with two-tone line cuttings. DUCO finished to guarantee the
permanency of color, grain and lustre, The grill in the center, which conceals

the loud speaker horn, is a statuary bronze color and is backed by a meshing
of dull gold.

MODEL L-3

PHENIX RADIO CORPORATION

114G EAST 25th ST., NEW YORK

No Dials~No Panel-Builtin Q@udspeazzr

B
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A New @Oneion R adio

A
New Kind of Receiver
Mo Dials -No LPanel
Builtin (oudspeaker

_'/,-1 “Ultra Simplicity~

Jastefir/lly lnoblrusive

This new kind of radio-musical in-
strument marks the mastery of tech-
nicalities to the point where the
whole range of radio’s resources are
literally at your instant command.

The ULTRADYNE, Model L-3,
supplants the usual “laboratory ma-
chine.” It is a new artistic table-
piece that makes the entrance of ra-
dio into the well-appointed home
unobstrusive, inconspicuous. 1t rep-
resents the triumph of art over mere
mechanics.

The ULTRADYNE is worthy of the
place of honor in the most luxurious
home.

The ULTRADYNE, Model L-3,
fulfills everything that th.e critically-
minded have demanded of radio.
Why wait any longer, why deny
yourself the infinite treasures of ra-
dio? The ideal has at last been
attained.

Skepticism will vanish if you will
allow your local dealer to demon-
strate this new modern radio re-
ceiver.

Illustrated Folder on Request.

PHENIX RADIO CORPORATION

MODEL L-3

114G EAST 25th ST., NEW YORK

' Beauty in Jone~Jeauty in Design
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New York Electrical School
29 W, 17th St.,, New York, N. Y.

Please send FREE aud without obligation to
me your 64-page book.

.................

6 (159 U1 M B A Y EE EO D B AN W SH BB B

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 9,500 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S, gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
ete.

Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it’s FREE to you.
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The Mentality of Inventors -

By HUGO GERNSBACK

sort of humanity from the rest of us, and indeed they are.
Inventors—and we may say this of fully ninety per cent.
of them—Iive in an entirely different world from other people,
and have a totally different mentality all the way through.
As a rule, we are prone to call every inventor a ‘“‘crank” or a
“nut,” which, to our way of thinking, should be a high compli-
ment to the inventor. As a matter of fact, the average inventor
is proud of being a different sort of person from the rest of the
mortals, and shows this in unmistak-
. able actions at all times.
When 1 use the word “inventor”
I do so advisedly. By this term I
inventors get more mean a man who has at least a few
real thrills from worthwhile inventions to his credit.
gl SPOFLS G An inventor is an individual who
any other humans. . . .
rarely makes any discoveries himself.
Rather, he takes up something that
some discoverer has worked on before, and then makes it
practical, which is something which the discoverer never does.
For instance, Heinrich Hertz, the inventor of wireless, who
was the first to demonstrate what we now term “radio waves,”
was a discoverer. -And while he knew, perhaps, more about
radio than most of us do today, he did not find or try to
find a practical use for it, until Marconi, the inventor, came
along, and not only put Hertz’s discovery to practical use, but
commercialized it as well. Here you see the dis-

}NVENTORS have always been considgred as a separate

I BELIEVE
THAT:

whole experience who were keen business men as well. All the
others, if they had been successful at all, could not honestly
have clzimed success from a monetary standpoint themselves.
They usually had business partners or business managers who
handled the monetary and organizing end for them, the inven-
tors themselves never bothering about money matters, as such
details are always distasteful to the real inventor.

If the inventor has luck and picks the right associates, he.

may make a fortune for himself and his business partners, but
unfortunately he usually gets the
worst end of it, because he has no in-
terest in or grasp for financial matters
and wants to be left alone in his work-
shop, his laboratory, or whatnot, in
order to pursue his work; which to
him is very much more important than
mere dollars and cents.

Right here we notice a different
slant in the mentality of the inventor—he is, in other words,
an idealist. You might ga as far as to call him a philanthropist,
because, taking the inventors all told, they certainly have done
more for humanity in improving our material world than all
the so-called philanthropists put together. At least a philan-
thropist has the money and enjoys a good living while he gives
away large sums of money, which, on account of the great total
that he already has, mean nothing to him: The inventor, on

the other hand, is a much- greater .philanthropist

i

I BELIEVE
- THAT:

every important in-
vention becomes
the forerunner of
hundreds of others.

tinction between the discoverer and the inventor.

Edison, also, 1s in the same class as an inventor,
having discovered but very few important things,
but having invented over a thousand practical
things which have been commercialized by himself.

The mentality of the average inventor is, first of £
all, one of great keenness and perception. It is also
one of great originality. The inventor refuses to
go along the beaten path, and, as a rule, finds great
pleasure in doing exactly the opposite to the
conventional.

ization.

I BELIEVE
THAT:

the avetage type of
nut” inventor is
one of the greatest
assets of our civil-

because he gives away his all, practically, during his
entire life, receiving, often, not even a decent living
frem his endeavors and no thanks in the end.
Another angle of the Inventor’s mentality, the
least pleasant'one, is his great suspiciousness. As a
tribe, inventors have found, through many genera-
tions, that as a rule they get the werst end of every
financial deal, due to their inexperience in business
matters. For this reason, most of them are suspi-
cious of everyone, even of the Patent Office itself.

He also looks at the world with an entirely
different eye than the average individual. He sees things that
the average man never sees, because they have become too
familiar to him. The mentality of the inventor continually
asks questions and wants to know why this or that is sa. The

-inventor finds inspiration and thoughtfulness in the most

humdrum of things, always with an idea to improve or to
better, if possible, present conditions, present appliances, etc.
The inventor is never long satisfied

And when it comes to trusting anyone with their
so-called “secrets,” they will always be found to be
a most distrustful lot of ndwlduals They try to surround
themselves with every S”u“egu"trd 1magmab e, and I have seen
many such queer safeguards in my experience. But evidently
all such protections are not of much use, because in the end the
inventor usually does not come out on top anyway. The reason
is—and this is another paradox of his mentality—the inventor,
desplte his keenness, has never as yet found it po%lble to etudy
human psycho! ogy, w when it comes to the

with existing things, and he of all people
is quick to see their deficiencies and im-
mediately starts thinking about how they
can be improved upon.

It may be said to be an axiom that the
great majority of inventors are poor busi-
ness men. I know many inventors per-
sonally, but I have found only two in my

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover
OF SCIENCE & INVENTION,
LOOK FOR THE GOLD COVER

every month!

financing of his invention. Nine times
out of ten he insists on receiving from 75
to 90 per cent. of the profits, while the
financial and business associate must be
satisfied with ten per cent, Naturally,
agreements made under such conditions
are never lived up to long, and as usual
the inventor gets the worst of it.

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various radio and scientific subjects.
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GAS CELLS EXPAND,AND .
WITH LIFT PRESSURE.
‘GRADUALLY ACYING

. IN A HORIZONTAL

'k  DIRECTION THE

: STRUCTURE

1S STRAINED

AT NOSE

SAFETY
VALVES ;

WARM AIR RISING
CAUSING UPWARD
LIFT OF ENDS

DOWN CURRENT 15 L R > B A
OF COLD AIR | : -— : X ANGLES THE,
< " g 3 SHIPS STRUCTUR
IS EXPOSED TO

. The strains in-
j cident to flying -

a dirigible at a great angle from the hori.
tal.

WEIGHT-S ACTING AS AlR PRESSURE.
SHoOW HOW Duanslau: BENDS IN F'LIGHT i

%@A——ﬁ"

SINGLE DOWNWARD SEND

¢

. h . TG COUNTERACT
e 3 " == g 3 ¥ ! CURRENT

e _—
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Above: An exaggerated diagram showing the \ : ;

bending and stresses in a dirigible structure while : ¢ : ; ’ ; ; WHEN SHIF IS @

in flight in “bumpy” air. The continued bend- ¥ : 1 i CARRIED HIGH

ing ecrystallizes the main members and causes ; ;
weakness or a fracture.

NATURAL POSITIONS
“IN COUNTERACT ING
5 'rm‘“ PRESSURE.

- : EHIP, RELIEVE D :
: BALLAST AT L?‘fw
PROGRESSIVE. : : : | g T TR "
RISING OF SHIP ‘ v ; ‘ e =
IN“BUMP  DUE
TO IT5 LARGE. B
EA

sawac

-

How a dirigible rides upward and down-
ward currents.

RISING CURRENT OF
WARM AR CAUSING : SR -~
\,,/-"aumps i : 4 . T "
AIRPLANE REGAINS
COMNTROL @UICKLY
DUE TO iT5 SMALL
CAREA &

‘Dirigibles and airplanes ride bumps in a far different
manner. The airplane is hardly affected, but the
dirigible is forced upward and strained,
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the future hodding

the weght of th

1 the

SCIENCE AND INVENTION Magazine has always maintained that the
Note the horrible wrcckage of the
*“Shenandoah’” shown in the photographs and our prediction in the reproduc-

present type of rigid airship is a failure.

%E&EE@ (1%

INCE man first began to sail the skies

m rigid lighter-than-air craft, the prob-

lem of construction and control with
regard to the elements has always been

a matter of vast importance. Due to its
cnormous surface it is exposed to many
and varying air currents that strain the rigid
structure to its limits. These currents some-
times produce pressures totaling many tons
and the structure must be designed not only
to take these stresses in one direction but
to distribute the many opposite and diagonal
stresses throughout the entire length of the
ship, much the same as an occan liner dis-
tributes the buovancy stresses of large waves.
The problems concerning the design of
such a structure represent a vast amount of
engineering analysis, theory and experience.
IMirst of all a dirigible to be efficient must
be of large dimensions as the strength-
weight ratio of the structure varies in pro-
portion to its size. If one were to build a
small dirigible, say of 250,000 cubic feet
capacity, its efficiency as regards useful load
carried would be considerably less than half

henan

metal dirigible.

Oa

the useful load of a dirigible of 500,000
cubic feet capacity. The buoyancy or lift
of the confined gas would he exactly double
that of the smaller one while on the other
hand the structure would be considerably
less than twice the weight. To offset this
cfficiency of wseful load carried, the larger
ship exposes considerably more area along
a greater length to the various air currents
and due to its greater weight and area, the
stresses become enormous in all directions.

For e‘<ampﬁe in flying a rigid airship in
“rough” air the structure tends to bend with
the air current and as it travels forward, it
follows a snake-like course. It is a known
fact that in some instances the keel corridor
which is normallv a straight pathway, has
heen completely hidden from view at dis-
tances ranging from fifty to seventy-five
feet, in much the same manner as one might
view the aisles of a railroad train while
traveling over a winding section of rail.

It is this constant twisting and hending of
the metal lattice and wire structure that
bring about fatigue and crvstallization. re-

FXT to the sinking of the

the disaster thar Beiel ¢

B Aagust, will )lmlnb\y Pt
(e ay the greate 1w all tean

alm st cenam th
a

< sity be extremely Ight It
fhesclore made of ap alurmum alloy {5 e e
ko

“

hen 2 sha
Tre aress on e Im\gnuim\l T e
mly frightiul due 1o the g
ship? it 19 In realiy a toné lever 2o

type are fac from figid.
iy o,

tion of an editorial published in 1921.

Versys the Eleme

By WILLIAM P. SULLIVAN, Aerconautical Engineer.
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233 FULTON STREET-NEW YORK

Dave. goes 23 et 20 tes i Svm T
RICS

spomaton 1ty

5.
aor

3 ok e o che o dng o the” ZR2:

 they st o af 4
+ unequal, vae en!y dinsbued

stresses ey the framework pase the saiecy lim N
& tio Aol wish {0 wasis many words on the explo-

bis gay

bos
g b 3 0 fostiny e
ysceaper {or that matter

frenon et

r\p\dly from a told to

Gy toa wet one. ors

changes abruptly. &

re o 2 Jeak along the gasoline fanks o sugply
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Sgainst these strat dlecine 3parks hat bern 1aken i

th modern divigile that i 11 worth bl to spe of
The present rid diegible 15 2 failur

wt 3 vacuum which i lighter for 3 @)

e surv e g than _hydrogen. a machine has recently been
comstructed by two Iatians, We will have more 10 say

about it presently. H ATK

Also note the mention of an all

Plans have recently been submitted to the United States
Government for the construction of an all metal lighter-than-air ship.

s

sulting in the failure of important members.
This can be overcome only with proper de-
sign hy experienced engineers on metal con-
struction, especially in the uses of the mod-
ern alloys.

The metal which is used mostly in the
construction of frames and girders of dir-
igibles is called duralumin, an aluminum al-
loy. This metal is very peculiar and taday
it still has its unknown qualities. Tt is
highly favored in aeronautical construction
because of its high tensile strength and lTow
weiglit, comparing favorably in tensile
strength to that of low carbon steel and
weighing slightly more than aluminum. It
is used mostly where rigidity and lightness is
desired, but is seldom used in structural parts
that require bending in manufacture, or take
severe bending loads in use. This is avoided
because of the fact that the metal is not
ductile, cryvstallizes very rapidly and cannot
be welded or heat-treated with the degree
of safety and cost required in this type of
construction.

(Continued on page 674)
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Helicopter Helps Build Skyscrapers

By H. WINFIELD SECOR. E. E.

IN a recent issue of a German publication,
Dr. Rudolf Wagner of Hamburg pro-
posed a novel scheme that would enable suf-
ferers from various diseases to obtain the
benefits of high altitudes, quickly, easily and
comparatively cheaply. The idea in main was
to utilize a newly developed type of steam-
driven helicopter that would be capable of
sustained flights of many hours’ duration.
His particular type of vertical rising flying
machine that is at the same time capable of
hovering or- of horizontal flight presents
many novel features which he explained to
the “writer.

A much more novel appllcatlon and one
that seenis to be very practical is suggested
herewith and illustrated at the immediate
left. The helicopter, equipped with its reg-
ular power system and with its pneumatic

landing devices, can be equipped with steel
cables and hooks for handling long heavy
girders used in the construction of sky-
scrapers. Thus, cranes and their attendant
supports would be eliminated and the work
could be carried forward much faster. This
newly designed machine, it is said, can be
very easily manipulated and steered into any
desired position. Its altitude can be main-
tained with little or no trouble and these
faculties make it most adaptable to building
work of this nature.

I1, instead of girders, it is desired to handle

Right: A girder is be-
ing manipulated into
place on the top of a
skyscraper by means of
this new helicopter.
Here the steel cables
and hooks are being
used but the electro-
magnets suggested be-
low could be substi-

tuted if desired. s et A smaller iron or steel parts, electro-magnets
The mechanism of this e could be hung from the hooks on the ends of
steam-driven helicopter L g the cables and used to pick up the parts. The

is detailed below. The
four perpendicular
sides C, prevent the
body of the device
from turning.

helicopter could then rise and fly to its des-
I tination and there deposit the material. It
o is quite possible that with proper designing,

s these electro-magnets could also be used for
handling the stcel girders, doing away with
the necessity of suspending the beams by
cables.

The helicopter’s pow-
er plant is located in
the central portion
and consists of a
steam turbine equip-

7 %éonnmsa&z
o~ STEAM TUP.B!HE

i i A 0 y GAUGES - ped with a conden-
\ = G ser for saving th
A : ELEVATING AND _WINCH FOR cateras th B BVE S

: o LOWERING GEAR - ‘. e il been used as steam.
y P T e epahyat e T £ P ON B Al T el L S e The device is manip- -
] g = \,I\.’iNzCi—_}Q XD, (e _@i : 4 J § ulated in horizontal
| \ \_Nl NG St PS \“

flight by the movable
ailerons A.” A vari-
able pitch propeller
gives differentspeeds.

eznTF
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e
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i i

-

PROPELLER =,

(r____;__\. _____ . GIRDERS ETC. B.B. PMEUMATIC r
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ILIFTING MAGNET ¢ .

21 LSO e YN_L OPT,ONE‘L (FOR LAND OR WATER)
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As shown in the two illustrations directly above, this new helicopter can alight in water § S
when necessary, as the pneumatic landing cushions support it on water or land. . Right: §& - %? x§§

Details of power plant simplified.
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Fire, Smoke and Explosions on the Stage

By GEORGE WALL (Illustrations by Author)

So realistic is the fire scene in “The Sea Wo-
man’’, a new melodrama, that the program
carries a note to the audience telling themn not
to become frightened at the effects produced.
The various illustrations on this page show
how these startling effects were produced
without any danger whatsoever to the actors
or the audience. The upper part of this page
shows the scene as the audience sees it,

X925 8y
. SCIENCEL
+ INveNTion

CORY,
L ANNONS:R{N ; P < _ =y During the production of the fire scene, that section
METAL, Wl Gue = LAME 1 N o of the theatre directly under the stage is a veritable
% 5 ! bee-hive of activity. Explosion effects are produced
by small cannons, shooting into a metal barrel, Vari-
ous other noise making devices are employed and
are illustrated. Smoke bursts from the various win-
dows, being produced by clouds of
sal ammoniac. Flame effects were
caused by projectors focused on
screens. A fan mear an open win-
dow blew eurtains, giving wind
effect.

ORGAN PIPE

-

WAVE EEEECT

: DA . = gt
2 STERNEDAT | OFSORKING wooD =4 _CLOCK WORK A e
55 B 278 THAT REVOLVES ; i MOy
FORAPEEOACHING ) 18T REV

g e B e S S

i . CLOM
o MADE FAST -
B8 TOWRE ..

A noise maker and wave producing
machine are shown directly abave.
The projector throws a waving light
on screens that are viewed through
the door and windows of the stage
setting. The result is a very effective
production of ocean waves. This is
aided by means of the mechanism
| shown at the right. The wave effect
f can be seen in the top illustration
directly in back of the door and the
left-hand window. A man who seem-
ingly jumps into the water lands on
the mattress shown.

Severaltanks of
compressed air
are used in this
play for blow-
ing various
whistles and
sirens.
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A model of the original tabernacle built in 1487 B.C. is illustrated above. Note Herod’s Temple was a most elaborate and complicated affair. A complete
the elaborate detail of the various parts and the way in which the side of the model of the various buildings, terraces and walls is illustrated directly above.
tent can be opened to view the interior construction. Careful attention was paid to the exact placement of each part.

S e z S PR e

In 135 A.D., Hadrian’s Temple was built. We can get a very good idea of the The original contour of Mt. Moriah has been reproduced in model form and a

appearance of this original place of worship by reference to the above photo- photograph of the completed reproduction is shown directly above. Note the

graph of a newly completed model in the construction of which attention was gracefully curved terraces gradually leading up to the summit of the hill
paid to all details,

Justinian’s Church was built in 530 A.D., and surmounted an elevation as can One of the most famous mosques in the world is that of Omar, illustrated i
be seen in the photograph of the model above. Here again, most elaborate the photograph above. This beautiful building occupies the exact spot where
workmanship was carried out in fashioning the various buildings and slopes. the Temple of Solomon stood 3000 years ago. See story on opposite page.
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Solomon’s Temple Model- R.epmduced

7 o ;

. HE romance and reality of the Bible; 7

the most . wonderful book in " the
world, are recalled by models of the
seven templés“that stood on the sum-
mlt of Mt. Moriah, Jerusalem, beginning
with the Taberuacle B C: 1487, and ending
with Justinian’s Church A. D. 530. They
have been brought to the United States by
Mr. N. Lind of the American Colony in
Jerusalem, now. at 130 West 42nd Street,
New York, and are the life’s work of the
famous Dr. Schick, the noted archacologist.
The first of . the models, therefore, to be
considered is the Tabernacle, which was
erected 1487 B. C. It stood w1thm an ex-
tensive court, whose walls were draped
with a snow-white curtain carried by 60
pillars whose tops were of silver and whose
sockets were of brass. The court was ap-
proximately 225 feet in length and 75 feet
in width, as described in Exodus. The en-
trance faced the East.
Dr. Schick’s model shows the people in
various acts of worship; on the left are the
musicians who played accompaniments to

the chanting of psalms and hymns by the ..

priests. Before the entrance is a small
mound of ashes which each morning were
taken by the priésts from the altar of burnt
offering and then after théy had changed
their holy garments were carried to a clean
spot outsule the camp. Next we behold the
altar of burnt offering itself. It was made
of acacia wood ovérlaid with brass and was
five cubits square and three cubits high.

Jerusalem had been iihabited long before
the building " 6f the Tabernacle. Its first
mention in history.is in the days of Abra-
ham, about 1900 B. C. Melchizedek, who
refreshed Abraham with bread and wine
after his victory over Chedorlaomer. was, as
we learn in Genesis, the “Priest of the Most
High God” and King of Salem. This name
is from an ancient Semitic root ‘idemtical
with that of the last part of the Caananite
Urusalim, or the present Jerusalem,.which
means Peace. Melchizedelk met Abraham at
Shaveh, the “King’s Dale,” which is the
Valley of Kedron, just outside Jerusalem.
and “came forth” thither, with presents, evi-
dently from a place nearby.

Mt. Moriah is first mentioned in the Book
of Genesis when Abraham is directed to go
up to the “land of Moriah” to “one of the
mountains” which God should point out and
there offer up his sacrifice.

Flint implements dating back to the Stone
Age, which have been found in the debris
of the ancient city and plentifully all around
it,- testify that the site of Jerusalem must
have been inhabited in remote prehistoric
times.

The beautiful Tabernacle was, approxi-
mately, 45 feet in length by 10 in width and
10 in height. It was divided into two parts,
of which the front portion was ‘called the
Holy Place and the back division the Holy
of Holies. In the photograph of Dr. Schxcks
model the coveririg of <the Tabernacle-.
thrown back s6 thlS d1v151on can be’ quxte
plainly seen.

The Tabernacle was composed of 46
boards of acacia wood, for it was the kind
of tabernacle that was carried about from
place to" place /throughout the wanderings
in the Wilderness. There were 20 boards

on each side and six at’ the Western end,
The Eastern

besides the two corner. pieces.
end facing the entrance was left open, only
covered with a curtain.

The boards were overlaid with gold, hav-
ing rings of gold through which ran five
bars of acacia wood overlaid with gold;
each board had two sockets of silver with

_entrance to the Holy of Holies.
_ of- the Covenant occupied the same place

e e i e A s

By A. N MHRZAOFF

Models of the Seven Temples that
Stood on Mt. Moriah Brought
‘to this Country Brings Back
Romance of Bible Days

two tenons of brass that were spear-shaped
which went down deep into the ground, bind-
ing the whole as a solid structure.

The next of Dr. Schick’s models is that
of the Temple of Solomon, built approxi-
mately 1,000 years B. C.

David had intended to build the Temple,
and to that end had made extensive prepara-
tions, but God objected that he was “a man
of war” and directed him to leave the erec-
tion of it to his son, Solomon, who was
“a man of peace.”” So upon his accession
Solomon commenced the great labor. He
completed the Temple in seven years, and
his magnificent palace, south of it, in thir-
teen. He also built a second palace for his
wife, the daughter of Pharaoh opposite to
his own, and the famous Houe of the

vV v v Vv Vv v VvV

NEXT MONTH

A Brand New
Craze

More Interesting Than
Crossword Puzzles

A craze that will fascinate and entertain
you during your spare time—a new thing
that will tax your ingenuity and keep the
~hands of young.and old.busy during the com-
ing fall and winter months.

$5,000.00

in Prizes

will be awarded in a new contest, centering
about this craze, originated and first pre-
sented by SCIENCE AND INVENTION.
Be sure to reserve your December issue, in
which this new contest will appear.

Forest of Lebanon,” which was used as an
armory and a royal reception hall. About
the middle of the royal court stood the
Court of Justice, which contained the splen-
did Ivory Throne, surrounded by ten golden
lions. Cloisters surrounded the whole of the
Temple area, as they today enclose the
Mosque of Omar on the North and West
sides.

Solomon doubled the size of the original
Tabernacle in his new temple In the Tab—
ernacle there was only oie candlestick” and
one table of shew bread, but in the Temple,
Solomon placed ten candlesticks and ten
tables, some on one side and some on the
other; he made a second-altar of-~Incense;
he placed one altar on” each side of the

:The next of Dr.

jews returned
second captivity. They first built the altar
and began their usual sacrifices-then.after:
wards they laid the foundation of the Tem-
ple according to the plan given them by the
Persian monarch. Nehemiah came here last

The: Ark .-
- In RI3FA D
Schick’s moddls “hbws -i.-paxred the Mosque and - put his own name
the Temple of Ezra, 579 B. C. About;=4'7 2360 <. L

under Zerubbabel={fom the fﬁ 10
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of all, 90 years after their return with ai-
thonty, and succeeded in finishing the build-
ing of the city wall in 52 days.

ngod the Great began his Temple  in
30 B. C. Though it was never complctcd
in the grand style in which it was begun, ‘it
was, neverthe_less the finest of all the tem-
ples. To make room for it the temple built
by Zerubbabel (Temple of Ezra) had to be
demolished. Herod also erected a strong
fort north of the Temple, on the site of the
Maccabean {fort, Baris. This site is now
occupied as a barracks

The magnificent structure built by Herod
stood in the time of Christ. It will be re-
called that Herod, through the influence of
Mark Anthony, was made King of the Jews
by Caesar. Returning to Jerusalem, he mar-
ried Mariamne aTter l'ldVlI'l(’ begun the siege
of Jerusalem, aund with the help of l\omcm
legions he fought against the Jews. The
sieg’e, which lasted ftve months, was bitterly
contested on both sides. Finally the Romans
were able to make a breach in the wall of
the city and forced a way in. A massacre
of the population ensued. _

Herod removed the cloister toward the
south and built a much larger, wider porcl,
called the Porch of Solomon. This is the
pofch of which we read in the New Testa-
ment, in” which Clirist walked.

“After the Emperor Hadrian had crushed

‘the second revolt of the Jews, A. D. 135, he

entirely stamped out Jerusalem as a Jewmh
city,” suppressing its very name, which he
changed to Aelia Capitolina. He erected a
Temple to Jupiter on the site of the Jewish

. Temple and put up an equestrian ‘statue of

himself on the east of the Rock Moriah. A
temple to Isis is said to have been built.on
the “site, of the present Church of.theiHoly
Sepulchre.  On the south wall of the city,
you can see today the inscription. that stood
at the base of the Hadrian équestrian statue.

But the pendulum of time swung- to
Christianity. In 530 A. D, after great
Rome became Christianized, 1he Emperor
Justinian bLult a church on the ruins of the
site and also built the Basilica in honor-of
the Virgin Mary over the place where the
Porch of Solomon stood. This was in the
form of a cross. The head of the cross
projected beyond the wall in which were
the double and triple gates, nccessitating a
foundation which covered the view of the
double gate from outside.

In 691 A. D. the Ammiad Caliph of
Damascus, ’Abd el Melek ibn Merwan,
jealous of the fact that the Kalaba in Mecca,
the Hely City, was under the authority of
his Mohammedan' rival, built the beautifdl
Mosque of Omar on the temple site. Jeru-
salem is frequently mentioned in the Koran,
and the Sacred Rock is the point from which
Mohammed is sajd” to have ascended .}o
heaven on his famous charger, Al Borak.

A sum equivalent to the Whole revenue of
Egypt for Seven years was appropriated for
the work, and the sovereign himself de-

"-signed and superintended the erection of the

>mall “Dome of the Chain” in which’ to
déposit this immense treasure, and when it
was completed, he liked if so well that he

-decided on making the sanctuary 1tself an

the Kahf el Ma mun re-

exact? -‘opy of.it. .

was bu11t by Hakrm in=1022> ~ Rk
Again the pendulum swung to Chrxstlanity
and when the Crusaders captured Jerusalem,

(Continued on page 679)
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While the hero is balanéed precariously on a girder, a paper
napkin blows into his face. He gyrates back and forth on the
beam and the audience, seeing the streets far below and in the
background, gasps with horror as he falls, grasping a rope.

In reality, the actor is
protected by a plat-
form upon which he
can land as in Figs. 2
and 3. When he falls
from the girder, he is
seen to grasp a rope as
in Fig. 3, but the cam-
era does not show the
platform upon which
he lands.

Science and Invention for November, 1925

Movie Thrills
On Skyscrapers

By EDWIN SCHALLERT

EW YORK skyscrapers supplied
the settings for “The Shock
Punch,” Paramount’s latest thriller.

The hero of the film goes to work
for a stcel contractor in order to please
the contractor with whose daughter he
is in love. His first job is to carry a
keg of rivets to the top of the building

As at the right, in Fig. 4, the rope
upon which the hero dangles and

with which he falls several stories is
paid out from a winch. All this

time he is in perfect safety because i

of the landing net directly belew

him and out of the lines of the
camera. 2

which he does, rumning all sorts of ap-
parent risks while climbing around the
girders. A paper napkin flies into his
face and in trying to get rid of it he
loses his balance and is saved by a loose
rope after falling several stories. He
learns of a plot to cause the last girder
to crash down through the structure,
wrecking it and causing his sweetheart’s

In this particular scene on the
girder, the camera is focused so
that it only includes that part
of the scenc shown between the
dotted lines in Fig. 2 above.
The rope which the actor grasps
is shown directly in back of him.

father, the contractor, w lose a fortune.
He determines to sec that the last girder
goes into place, and to do this he gets
on the girder as it is to be hoisted to
the top floor. The cable has been cut
almost through, but at the climax of
the picture the villain confesses and the
girder is swung to safety. The hero
leaps from the girder and fights with
the foreman. They wrestle on plat-
forms at high altitudes, falling from
one to another until the hero finally
administers his famous “shock punch”
and knocks the villain out,

The photograph at
the Ileft, Fig. 5,
shows that many
of the scenes were
actually taken at
great heights. Of
course, throughout
the entire picture,
all of the actors
were protected by
safety  platforms.
In some cases a
“stunt” man dou-
bled for the hero.
The picture at the
left was taken from
an  uncompleted

building near that
of the New York
Telephone Co.,
and shows the lat-
ter in the back-
ground.

Double printing was used in portions of this

film, particularly where actors were shown jump-

ing from one girder to another. The actor was

taken in action as above in Fig. 6, whereupon

this film was printed in conjunction with another
one which shows the girders.

"

L
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An interesting break
in the film was had by
showing riveters in ac-
tion on the building as
at the left. The photo
at the right, Fig. 8,
shows the hero on the
girder traveling up to
the top of the building
to see that it gets into
place without accident.
This view, taken in the
studio, was superim-
posed upon one of the
building and the back-
ground as in Fig. 12,

Several views of tall buildings

were cut into the film at various.

points to give local color. These .
A “prop” girder was used to o e T q were taken by a camera-man rid-

photagraph several of the ik -, ~ - i ; ing in a supply bucket. as above

scenes in the stwdio as above : = i P in Fig. 10.

in Fig. 9. These were then ; 5
superimposed upon other
films giving most startling and

thrill inspiring effects.

The beginning of the hero’s ride on
the girder was filmed on the scene of
action as above in Fig. 11. This
gave the audience the distinct impres-
sion that the rest of the scenes were
not faked and aided greatly in pro-
ducing the realistic results.

Fig. 12 shows a scene such as results from Fig. 8 superimposed on a view of the buildings.

The home of SCIENCE AND INVENTION Magazine is in the building with the large

water tank on top of it in the left background. During the scene on the girder, the actien

was frequently cut back to the frayed cauble. This added suspense was supplied by film

taken as in Fig. 13. The hero’s jump from the girder was performed as in Pig. 14 at
the right. The actors were protected by the usual safety platforms illustrated.

AT;J
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Orchestra Volume from Phonograph

S TURNTABLE

VOLUME CONTROL ;[ A newly designed phonograph that will reproduce with

( great volume will shortly appear ‘on the market. A
r complete radio set will also be included with this phono-
graph and arrangements will be made so that the ampli-
fier of the radio set can be connected to the phonograph
loud speaker. The reproduction will be through the
built-in loud speaker which in this case is of special
cone construction as shown below. The complete assem-
bly is shown at the left. It operates on either A.C. or

D.C. house current as indicated below.

R

el

—~ RADIO SET
OUD SPEAKER |

WOooD p4
RUBBER
SUSPEN-

Left: Details of repro-
ducer. A is permanent [OION OF
magnet; B, electro-mag- ICONE.
net; C, armature; D, !
pivot; E, needle, and F,
casing. The movement of | <
the armature, C, between
the pole-pieces of the
magnet, A, sets up fluc-
tuating currents in the
magnet coils, B. These
fluctuations are in exact
3 Y accordance with the vibra-
| = == tions impressed on the
| 1 record.

The simplified schematic circuit shows how the
lighting -current, loud speaker, rectifier, ampli-
her and reproducer are connected together,

1

: : “-%w
Il PAPERCONE =
S51145.DIA BY 6INS.LONG

S

-tRONCORE
MAGNETIC

— > CURRENT cOIL
/_ ON COPPER BOBBN G—2——==

k= PANATROPE e I

AMPLIFIER RECTIFIER

L SOUND WAVES RADIATED BOTH FRONT AND QE_RR'{

as an ordinary phonograph record.

By a new process Panatrope records will play eight times as long

: . AT 8000 o=ty QiR
The name for this new instrumen “RUBBER
J q q i T 7000 i
tolﬁxita;;:z;;r:d zglii};tlgie‘:noir;tis- i 200 o 4 SUS PENSIOPﬂ, The electrical variations of coil, B, are amplified
nary phonograph is given at left. 50UND J OF CONE | andjtediinto ﬂ::al?;(} sf]:zrt:e:bs:‘:):n infQizczamy
RANGE | [[T500¢ R _WOOD
PHONOGRAPH OF PAHATQOPE‘j "“_4000 PANEL ]
L|H3000 . ;
- b1 MINMUTES OoLd RECORD

: . 3 Sound ranges of Panatrope 72 0 0 oy ORDINARY 5™ 2 A 1

‘ and phonograph compared. OOO}pHOHOGRApH SR R P TR SERAGE A A S| 40 MINUTES NEW REC,
Bl g 1 SOUNDRANGE| TIME NMEW RECORDS WILLDPLAY

VOICE RECORD
ON FILM
oot LOUD SPEAKER
YHOTO-ELECTRIC
CEIHS

ORERATED
ENGRAVING

VOICE
BEING
RECORDED

Insert shows simoplified construc-
tion of magnetically operated en-
graving tool.

The master record tor the Panatrope that will play for 40 minutes Another system developed by the designers of the ‘Pan:{trope makes
is made by an electrical process illustrated above, In this way, use of a voice or sound record impressed on a flexible film th.at can
grooves can be cut 500 to an inch as against 80 to the inch in a be reproduced after the manner shown above. The system is said

regular phonograph record. to differ from the DeForest Phonofilm.
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Giant,; Checkerboard

THE invention illustrated on this page

is an automatic checkerboard of mons-
ter proportions intended for use on the
stage and which automatically dupli-
cates the moves made by the players dur-
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REFLECTORS -

A ’y//\

TC BOARD

LGLASS OR CELLULOID
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SCREENS —

MASKS

T

vV L %
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VU
T w 7
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N/m:my
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ing a contest game. The players sit on
the stage in full view of the audience and
play their defensive or offensive game.
Each move is automatically reproduced
on the great vertical board. which in-
stantancously records the progress of ths
game enabling a large audience of people
to cxperience all the suspense and thrill
of the contest felt by those few who hava
heretofore been able to crowd about the
players. As will be seen by the illustra-
tion, a small control board is so arranged
that each square upon which the check-
ers are played has a group of concentric
contacts. This control board is connect-
ed by cable with the monster board plac-
ed on the stage platform. When a red
checker is moved it will be seen that the
circuit is closed across the inner group of
contacts, inasmuch as the outer contacts
do not touch the metal checker playing
pizce. When a white checker is played,
the outer group of contacts are closed by
the checker, but the inner group does
not touch the checker. If a red or white
king is played, a dual circuit is operated
as indicated below, contact being made
between the center and the outer groups.
Whenever the circuit is closed, a red
light or a white light shows for the re:
spcective red and white checker, but it
either checker should happen to be a
king piece, a yellow crown around that
checker will appear on the large board.
The inventors are W. W. Douglas and
H. F. Lenz,

KTRANSFC:RHER
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Radio Acoustic Range Finder

By C. A. OLDROYD, Reporter No. 4433

SOUND WAVES i
i R s | T TR R S

1€1985 BYSCIENC i
INVENTION

0 HTANTENNA IN S0k
pOIE?%p’.:L = ANTENNA . The radio set picks up the
OLA radio signal from the
R transmitting station. A
short time thereafter the
incoming sound signal is
picked up by the operator.
The difference in time of
arrival of both signals is

carefully noted.

-—

S
“BEAM"
il

WHEN RAD‘I—_’(; SIGNAL |S HEARD

5 HEF\RD WAICH
15 STOPPED

On this page is shown a new
system of range-finding, using
—————————— 3 a combination of radio waves
and sound waves. The two
impulses are sent out from
the shore station or from
———————————— the lighthouse simultaneously.
These radio and sound signals
occur every two minutes. A
stop watch graduated in miles
tells the pilot how far away
from the shore he is.

SOUND AND RADIO SIGNALS
ARE SENT OUT AT SAME

& WHEEL FOR
- TURNING
" TRANSMIT-

TERS —

The device at the left shows directive transmission of
radio and sound waves. Above at the right is a stop
watch especially graduated for miles. When the incom-

X "-'!mr "—r 2y

RECENERS
& ]

It takes sound 30 3 ing radio signal is heard, the watch is started. When
seconds to travel a == QQ KILOMETERS =ABOUT 6/ MiL ’5')_ - = Os'_:' the sound is heard the watch is stopped.
distance of approx- B8 _sw. TF g%‘ I S
imately 64 miles. Gosec” — " Raessi. T Rissec \7.5 SEC. o3 f PPy
In air, sound trav- RELATIVE SPEEDS OF SOUN[D 5 : 5 RADIO SIGNALS
els 333 meters per D RAD!O AND RADIO &i ; NALS o clg i b —p gy CONALS
second or about _ & \WAVES —_ — _l _— _— — = — = — g'.; 0 RECEIVING ﬁ
one - nine hundred S 1 N L iz / SET —Y
30,000 SEC. 40,000 SEC 60,000 SEC. 120,000 SEC. =2
thousandths as fast e et e k4
£ D T | & AIRSHIPS SEEN STA$EONEXV NG @
3 FROM ABOVE |
LARGE KLAXON RADIO SIGNALS - =~ [
» HORN g SENT OUT BY | 3
& : This system eliminates the per- AIRSHIP a_ l‘\

sonal factor because a fraction of
a second will elapse before the op-

13
erator presses the release of the ) vl
stop watch but this same factor is The above diagram d‘eplcts -~ |‘2
agam added when the sound sig- how the actual location of A . &
nal is heard. The above table an air-ship can be deter- [y |
shows the relative speed of sound mined by employm'g two < !
and radio signals, and the dia- land station§ thg distance o TV ,p"@
gram to the left illustrates the between which is known. STATIONY -

transmitting mechanism.
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By PROF. DONALD H. MENZEL, Pu.D.
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‘Two New Elements Discovered

L]

515
NUMBER  ELEMENT
40 ZIRCONIUN
! 41 NIOBIUM
i 4z MOLYBDENUM
43 MASURIUM
L 4 AUTHENIUM
45 RHODIUM
46 PALLADIUM;

The photograph at the left above shows the apparatus that is used for
We know that there are certain gaps in the

searching for new elements.

HE news comes to us that Dr. Walter

Noddack, of the University of Berlin, re-
ports the discovery of two new clements, to
which he has assigned the names Masurium
and Rhenium—after the Masurian and Rhine
provinces lost to Germany afier the war.
Both of the clements are heavy metals re-
sembling mangancse more than any other,
and were found in the minerals gadolinite
and columbite. As a rough cstimate, about
one part in a million of the substance which
makes up the earth crust is of these new
clements.

The method used in the scarch is interest-
ing since it is physical instead of chemical.
It has been known for many years that,
when the various elements are excited by
electricity, they will emit certain character-
istic kinds of light. Small electrical power
will disturb only the outer eclectrons which

Airplane Toy

P &
B CBEPEE oo
R

3

T

R

rays.

surround the nucleus, and the light emitted
will be visible to the eyve. With high ex-
citation, however, the innermost electrons are
the ones which vibrate and the much greater
energies will ‘give light of so short a wave-
length that it is invisible to the cye. These
are called by the well-known name of X-

I‘or more than fiity years we have known
that the elements {all into a regular sequence
of increasing atomic weight, from hydrogen
(element No. 1) to uranium (element No.
92). The famous physicist, Moseley, found
that the *“‘color” of the X-rays (stretching
the significance of the word color to apply
to the position of the emitted light in the
spectrum) depended upon the element alone.

Each substance is known to rediate two
particular colors of X-rays, very close to-
cether in the spectrum.  Figure shows a

P e S
Fa G
Ma;-e@w in ]
e
Beewin
ot

An electrically operated airplane toy that will provide
The
photograph directly above shows the completely assem-
bled unit and the one at the right above shows the type
of motor used and its location in the nose of the fuselage.
This motor will run on either A.C. or D.C. at a pressure
of 110 volts. The method of aperating the plane is shown
Two wires are stretched over a distance

much amusement to children is illustrated herewith.

at the right.

such as shown. with one end higher than the other. The
current is conducted along these wires and is fed to the
tnotor through the wheels on the top of the wing. The

propeller draws the plane up the incline whereupon the

- current is shut off and the toy coasts back.

list of elements and therefore these can be looked for by. special means.
The chart at right above shows position of Masurium in scale.

diagram of the X-ray spectra of eclements
from Nos. 40-46, It will be noticed that
No. 43 is missing. Professor Noddacle, after
a painstaking search, now reports that he
has discovered not only these lines, but also
those due to element No, 75—finally prov-
ing their existence.

There are three gaps remaining—elements
61, 85 and 87. The first of these three ele-
ments is being diligently sought. The Uni-
versity of lowa has several samples which
should contain it if it exists anywhere, but
it has not yet been isolated.  Neither-is 1t
certain that the other two elements exist”
in actaahity. Tt is known that thev would
be built much like radium—element No. 88
—which is so notably unstable.. The search,
however, is interesting and, if successful,
promises fame to the fortunate discoverer.

N0 g,

E o




Above: View of control tower which also shows a train of
freight cars proceeding down the hill toward the switches and
car retarder.
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Automatic Car Contro!l

Right: A general
view of the yards
showing the car re-
tarders and in the
background, one of
the observer'stowers.
No human beings are
near the freight cars,
yet they are accu-
rately switched.

Fig. 3 above shows a general plan view of this entire

automatic car control system. From the observer’s

tower the cars are switched and are stopped at any
desired point.

—

=

Above: Fig. 6 shows a ¢lose-up view of the electro-pneu-“
matic car retarders that make this system practical.

=

i e
. SWITCH COHTQOL;}
w LETI -

- -

{CTION APPLIED ON 7

. BOTHSIDESOF CA

WHEELS

Above :Fig. 4 shows how
the car retarders operate
by pressing friction sur-
faces against both sides
of the car wheels, thus
bringing the car to a
complete stop in a short

space.

At the extreme left of
Fig. 7 the controls are
shown which crable the
operator to apply the
skates illustrated in d-
tail in Fig. 5. Some of
the other controls serve
to manipulate the switch-
es for selecting the track
upon which the car is to
be placed while the re-
mainder actuate the re-
tarders.

i

P

Fig. 5 above shows how a “‘skatc’ may be applied
to the wheels of a car that has run wild. These
skates are distributed throughout the yards and are
automatically released. The portion on top of the

rail is pushed ahead of the car, stopping it.

In the general view of one of the car retarder sections of this
switching system that is shown directly above, the electro-

of the track. The heavy springs and friction bars of the
retarder are also plainly shown.

pneumatic release and applicator can be seen to the right

o

s
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Marvelous Mechanism Does Switchman’s Work

ITH switch lists for sheet music
and rows of diminutive levers in

lieu of piano keys five men at Gib- .

son, Ind., daily render silent sym- ,

phonies in transportation which bring joy .
to railroad stockholders and' despair to the‘

undertakers of America. -

These, virtuosi operate the Hannauer car )
retarders, an unbelieveably efficient system of

mechanism - scattered for several hundred

vards gver the group of tracks constituting -
1he west-bound classification yard:by.means -
of which the speed of cars rolling down !

the hump is perfectly controlled, and nu-

merous switches are thrown to frmde “the T

cars’ to any ome of thirty’

Through

destinations. -
the mediums of compressed - air

and electrlClty the car retarders do "all the’

work formerly performed by a young army
of switch tenders and car riders, thus speed-
ing up railroad operation, reducing the cost
thereof and totally abolishing one of the
most dangerous jobs in connection with
present day rallroadmg

Not a man is to be scen save a solitary
figure at the crest of the Juunp, who, between
yawns, languidly li{ts a lever to uncouple the
next cut or, perhaps, a yardmaster wander-
ing disconsolately through the deserted yard,
once so full of life.

Yet bustle is not necessarily efficiency. For
instance, on December 1, 1923 it required 77
men to put 1411 cars over the fmump in 24
hours, employing old methods. That was an
average of a car each 61 seconds, or 1813
cars per man. After the car retarder sys-
tem had been fully installed and was work-
ing smoothly 10 men put 1,042 cars over the
hump in eight hours which was an average
of a car each 27 seconds or 104 cars per man
and this in the eight hours as stated above.
On another occasion 152 cars of merchandise
were classified over the fiwmp in 52 minutes
an average of a car cach 2014 seconds. On
still another occasion 70 cars of coal Wcre
claséiﬁecl in 16 minutes, an average of a car
each 13.7 seconds. No wonder the car re-
tarder can show a saving of 30 cents or
better for each car put over the lump.

As for safety, in the year before car re-
tarders were installed three car riders were
killed at Gibson not to mention a number
of non-fatal accidents. In the year and a
half that the car retarders have bheen in
use not a single accident of any kind to an
operative has occurred.

Since car retarders have been installed

.Gibson not only handles all traffic offered

but the few employves needed to operate the

system sigh for more work to do, even

during peak traffic periods to dispel ennui.
“Hump switching” is the most approved

method of assembling cars for given destina- -

tions and particular trains. A Tump is an
artificial hill 20 or 30 feet high. Trains

to be classified are pushed up an easy grade

to the crest’ of the hump where each car or
group of cars coupled together going to one

By Charles Frederick Carter

destination is uncoupled from the rest of the
train and allowed to run by grav1ty down a
short steep grade which gives it sufficient

,momentum to carfy it to the fal ther end of

the yard If uncontrolled the “car cut” as
“the “group or single” detached car is called.
would run too fast, collide with standing cars
in the yard and ‘smash things up.

So each cut of one.dor more cars as soon
as it is uncoupled must be mounted by a
rider who regulates the speed with the hand
hrakes, so that it will 11elther run too fast
nor too far not stop too soon,a task requir-
‘ing~both- judgment and muscle particularly
the latfer. . In fact, no sw1tchman can set
hand.. bxakes by muscle ‘alone hard enough
to hold a heavy car cafrying a load of. 50
to 70 tons. Each car rider carries a“club
which is a wooden lever that resembles a
short pick handle which he inserts in the
brake wheel to give the necessary purchase.
If the brake i. not in good order or-if the
rail is frosty the rider may lose control ‘of
his cut, allowing a couple of 70-toh coal

cars at eight or ten miles an hour to collide ™~
with a carload of eggs or fancy glassware, »

and thus help swell the total of damage

Machinery and mechanism of
various kinds have come into dif-
ferent industries to such a great
extent and have been so far im-
proved that today many machines
take the place of human beings.
Such is the case with the mechani-
cal switching arrangement de-
scribed here. .

P S N S
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claims for the company to pay. When cars
are coated with snow and ice as they often
are in winter the car rider’s work is ex-
tremely dangerous as well as difficult. Some-
times it is necessary to detail men with
clubs to break the ice from car ladders so
the riders can climb up to the roof where
the brake wheels are. In any case the
capacity of the “hump” is always limited by
the number of riders it is possible to return
to it.

The first experiments with power track
brakes were made in 1907. Then in 1920
after railroads were returned to private
operation the fancy of George Hannauer,
Vice President of the Indiana Harbor Belt
Railroad, turned to thoughts of a device
which would do the work of switchmen.
With the co-operation of E. M. Wilcox,
master car builder, and R. A. Feldes, chief
engineer, a model of something 1hey called
a track brake was produced which looked so
promising that they installed a life-sized
unit in the yard. It didn’t work but it came
so near working that they were encouraged
to persevere.

In three years the processes of evolution

had produced something which they felt
justified in rechristening a car retardér.
When installed it proved so simple to operate
that they added electro-pneumatic switches
for the retarder men to work from the
s.me cabins. All that remained was to
locate five elevated cabins so that a car mov-
ing anywhere in the yard would be under the
direct observation of one of the operators,
would connect up the apparatus, raise the
wages of the operators, find other jobs for
the reiired car riders and switch tenders and
begin business.

"lhe car retarder consms of movable ba1s
8 to"10 feet long, assembled in units of 32
to 40 feet in pairs on either 'side of each
rail. By means of a compressed air cylmder
and a system of levers these pairs of bars
can be closed like a Vise on both sides of all
wheels passing between them. In fact the
car retarder is hothing more or less than the
familiar air brake operated {rom the rail
insté¥d- of the car. The prneumatic brake
valves are contxolled by electricity.  Any
pressure from™20 to” 110 pounds can be ap-
plied__at . the will of _the operator. The
retarder is so powerful that a car can be
stoppedl and held on the steepest part of the
incline.

Two hundred and forty feet of retarders
arranged in seven units with space between
them, give the first operator control of
movements down the incline. Forty-four
other units distributed around the yards are
operated by {four other men. The control
cabins are connected by loud-speaking tele-
phones.

An ingenious auxiliary of the retarders
is the skate throwing machine. Mistakes
are made and accidents will happen in the
best managed yards. As a result a heavy
cut may run amuck and threaten serious
damage. To guard against this the railroads
have for years distributed around the Jutmp
yards, lieavy cast iron wedges with one face
to fit the rail and another curved to fit the
tread of a car wheel. When a cut got be-
vond control the nearest switchman was ex-
pect to throw a skate ahead of the front
wheel. The friction caused by pushing this
wedge of iron along the rail would bring the
unruly car to a sudden stop. It was a
dangerous feat to throw a skate in attempt-
ing which men were sometintes killed. Now
the movement of a l=ver in a control cabin
operates an electro-pneumatic device, which
sets the skate on the rail without danger to
any one.

Indications are that savings in operation
alone will pay the total cost of the installa-
tion at Gibson in about a year and a half.
Aside from this there is a substantial saving
in loss and damage claims to be expected
from the surer handling of cars and yet
another important saving due to the total
elimination of personal injuries. There can
be no personal injuries where no men are
employed.

Earth Round Says 13th’ Century Book

Had Christopher Columbus known as
much of English theological literature as he
knew of navigation he might have saved
himself a deal of pains in his effort to prove
the world was round. He might have con-
sulted a musty tome recently dug out of the
dust of Oxford’s hoary libraries, a “Metri-
cal Lives of Saints,” written by a monk at
the end of the thirteenth century, in which it
is set forth that:

As an appel the urthe is round
evermo

Half the urthe the sonne by- schyneth, hou
so. hit evere go. -~ - - —- -

so that

Moreover, he might have learned many
other scientific facts of which his own and
succeeding ages seem to have been ignorant.

He would have been told, for instance,
that the moon itself gives no light, but

reflects that of the sun like a mirror; that
the earth is bigger than the moon, and the
sun 165 times bigger still than the earth.
The sun is so far away, wrote this savant
of 600-odd years ago, that a man could go
more than forty miles a day for 8,000 years
before he reached it, and if Adam had set
out an the day of creation -he would still
have a thousand vears’ journev to perform.
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Is Gasoline the Best Fyel

S gasoline the best fuel to use in internal com-

bustion engines or do we use it mererly be-
cause it 1s comparatively cheap and always
available? Of course, modern machinists could
construct engines that would run on practic-
ally any fuel but still gasoline would be the
best to use. The diagram at the left shows the
comparative heat values which can be ob-
tained from a pound of each substance listed
by mixing with air, and burning or exploding
it. Notice that hydrogen heads the list whereas
B! gasoline is second best. One gallon of gasoline
41 has the same fuel value as one-third of a pound
of hydrogen, but the difficulty with using the
H! latter is that it cannot be kept in the liquid form
indefinitely, but only under pressure. A con-
tainer for one-third 'of a pound of hydrogen
might then weigh 20 -pounds and obviously this
material would be impractical for use in auto-
mobile and other internal combustion engines.
Dynamite, often suggested as a fuel, has a com-
paratively low value as shown in the illustration.
—Dr. Russell G. Harris, Harvard University.
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ONE POUND OF - SAME FUEL
GASOLINE VALUE
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Concrete

NEW type of concrete block which is
said to save 35% over the cost of stand-

ird materlals, which is consl(lerably lighter and

which saves over 41% in the total cost of

manufacture and installation has recently ap-
peared on the market. The Tabatchnic method

of making and assembling building blocks. as

this system is called, does not utilize cement

but the blocks are set and clamped together
by means of steel rods as shown in the insert

at the right. This material is used for flooring
or for roofs as illustrated and when the blocks
are made of the same size as is used in other
methods, the load bearing capacity is found
to be much greater. In an installation such
as that illustrated, a light temporary frame-
work js erccted to hold the blocks in position,
until one row is assembled. This truss is S
then removed and placed for the next row. S
An ingenious coupling system is used. The —
reinforcing rod, molded directly in the block, :
1s exposed at the end and the concrete under- i
cut so that the threaded tube can bhe screwed
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onto it and to the projecting rod of the next z/{/ﬂ'
block. In this way, all blocks are in perfect 7@‘
alignment and the strcsses are -equally distrib- V
uted. , ,,
L\
=

’. 2

. z:;ssv i
ﬁ&?& .

i

iy
LB
T

NEEDL
VALVE

UBBER
T

R )T TR M mmnmuuum
= QL AT, um

//,/—//%/ === =

_WRENCH TO TIGHTEN
NUTS AND RODS
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Novel Skate Writing

NOVEL method of advert‘i:ing which
consists of what is called “skate writ-
ing” is illustrated at the:left. The principle
which is intended to be used by a roller
skater depends upon the flow of a small- quan-
tity of white-wash from a portable container
through a rubber hose and out onto the
skatmo surface. As the operator performs
evolutlons and various figures, *a trail of
white-wash is left, giving the effect shown.
This systcm rmght be used for advertising
purposes in various ways. Itviwould be of
- particular interest to owners of skating rinks
who could settle prize skating contest dis-
putes with it.
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New Building
Matenrial

NEW building material that is said to be far

superior to any heretofore placed on the market
has recently made its appearance. Known as Insulex,
it is a form of aerated gypsum that expands when
mixed with water, forming a series of tiny
dead air cells as illustrated at the right.
This material, when used in building walls,
is fire, cold, heat, sound and damp-proof.
The production of this material depends upon
the introduction of a so-called mineral yeast
into the gypsum mixture. There are, how-
ever, no soluble salts present in the material
which would cause slow decay or weakening
of the structure. A two-inch thick layer of
the material may be applied at half the cost
of one inch of ordinary insulating material.

o<

Weighs

T is a well-known fact that,

due to the buoyant effect of

a liquid, any body weighs less .

when mmmersed in water than -

when weighed in the air. When

a human being enters water, the

amount of liquid displaced is

just about equal to the weight

of the person, and therefore the

weight on a spring balance as at

the right is nearly or exactly
zero.

| HARMESS -1,

More In
Vacuum

IF a man could be placed in an
air-tight jar and his weight
measured both with and without
the surrounding air, it would be
more in the vacuum because the
quarter of a pound of air that a
man displaces exerts the same
buoyant effect upon the body
and the subsequent weight in a
vacuum would be greater by
just that amount.

—Donald H. Menzel, Ph.D.

EQUAL ~ .
VOLUMES : $

A body of a nor-
mal man who
weighs 165
pounds = will dis-
place approxi-
mately that same
weight in water,
but only one-quar-
ter of a pound in
air., If, therefore,
the buoyant effect
of the latter is re-
moved, as in a
vacuum, the man’s
body will appar-
ently weigh more.

VOL,75.000 CU.
CENTIMETERS

e
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London
Camouflaged

By A. FIZZI

URING the late World War, many schemes’

were put into practice which would malke it
more difficult for enemy aircraft to locate posi-
tions of certain objects. One ruse which was
little known at the time was the disguising of
Buckingham Palace, the London residence of
the King. It was known to the enemy that the
palace was in close proximity to a small lake in
a nearby park. Therefore, this lake was secretly
drained and on top of the palace an artificial
lake one-half inch deep was constructed as will
be apparent from. the illustration.
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A I'TER the lake had heen drained, the spot was further dis-
guised by building a group of houses in the lake bed. The
draw bridge which has been reproduced on the roof of the

palace was left in posi

air.  Although to a person on the ground the effectiveness of
this camouflage is not at all apparent, still to the aircraft gunner.

flving sometimes miles

deception was almost complete and undoubtedly saved the palace.
The buildings in the old lake bed were not occupied at night
when raids were imminent,

tion and was hardly noticeable from the

high to avoid anti-aircraft defenses, the

F.P(O_NT SIDE FLAT
POLISHED .

Mysterioys Japanese Mirror

A mirror that produces a most interesting phenomenon
and which was recently discovered among some old and
valuable Japanese works of art is illustrated in operation
at the left and in detail below. When one looks straight
at the mirror as when viewing one’s own reflection, it
appears to be perfectly plain. The mirror is of highly
polished metal and a weird dragon is engraved on the
back. If the mirror is allowed to
reflect a beam of light upon a wall
or curtain as shown, the outline of
the dragon will be seen on that
surface. The secret lies in the fact
that in making the mirror a dragon
was engraved on the front and then
polished off. The fine lines remain-
ing are invisible to the eye, but show
up under the conditions illustrated,

—YV. Volynkin,

FRONT
POLISH~-
AGAIN.

A PICTURE DISAP-

PEARS FOR THE EYE
BUT 1S VISIBLE ON

THE SCREEN.

SIDE IS
ED OVER

O™ THE POLISHED

A DRAGON 1S EN-
GRAVED ON. BACK

METAL MIRROR 1S
FINELY POLISHED
ON FRONT SIDE .

DUPLICATE SIDE 1S
MADE ONLY TO
MYSTIFY.

SIDE ISEMNGRAVED
A DRAGON,
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Deciphering Charred Records

The Federal Burean of Standards has shown that charred rec- @ 5
ords may be deciphered’ when photographic plates are used as CHARRED l {l &
indicated here. The charred papers are placed in cortact with { |
the emulsion of fast or medium speed photographic glass plates; PAPER i [ 4 o il

: 1 )

they are kept in this condition in total darkness for from one to
two weeks and then developed in the usual manner. It is pre-
sumed that the gases contained in the charred papers have the
power to fog the photographic plates. The ink acting as a
screen, hinders the escape of the gas. On development it is
found that the photographic plate has been blackened where it
has been in contact with the charred paper except in those

RECORD,

places covered by ink. The writing on Dboth sides of the / 7 i GASES IN CHARRED PAPER

charred paper appears in the print, that from the back of the

page being fainter than that from the face. Films do not FAST PHOTOGRAPHIC PLATE FOG PLATES , INK WRITING

work very well. The above photographs show a charred rec- KEEP IN DARKNESS FOR 1 TO2 WE.{§ HINDERS GAS ESCAPE

ord and a photo print therefrom. ~Allen P. Child \ S \ @:

Rotor Yachting

Ever since Herr Flettner designed his rotor-ship, attempts
have been made to improve upon the vessel. In the photo-
graphs below we see two types of Flettner Rotor Yachts. The
spinning cylinder causes the wind to go around with the cylin-
der. Decreased air friction on one side of the cylinder pro-
duces a partial vacuum and increased air friction on the other
side produces pressure. These two forces move the boat.

The Flettner Rotor Yacht at the right raced with a sail boat over a triangular coursa,
The sail boat won in spite of the fact that the rotor of the yacht was rotated by a
motor and the sail boat used no motor whatever. Even in America, many experi-
ments are being made with rotor yachts. Applying the Magnus principle to aircraft
has also been suggested. In SCIENCE & INVENTION Magazine some months
ago we pointed out the relatively small force developed by rotors as a whole. The
rotor vessels are practically combinations of a motor and sail-driven craft. With a :
rotor a motor of small horse-power rating will drive the boat faster than without. A K
good sail boat is superior to a rotor craft.and both rotor boat dand sail boat need wind.

-
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Miniature Railroading

Right: One of the
miniaturelocomotives
complete in every de-
tail and which ac-
companied by its
tender makes regular
trips over the “cellar
railroad’” located in
the basement of J. L.
Swartzel’'s home in
Washington, D. C.
The models are en-
tirely home-madeand
are run by electricity.

Above: Mr. Swartzel holding one of the rough cast-
ings that will eventually be the boiler of one of his
Tocomotives and the wooden form from which this
casting was made.

Above: A corner of the workshop in
which these models were produced.
Note the complete layout of tools
and machinery that are available,
Left, Fig. 4: Another part of the
bzsement where the trains are run.
Note the complete miniature equip-
ment including stations, switches,
water towers and bridges.

Below: One of the miniature trains laid
out for inspection. Note the length and
the completeness of design.

Above: Another model engine complete
in every detail even to the tender.

Another model maker is Reginald !
H. Cladius of New York City |
who is shown at the right with a
replica of one of the Class T types
of electric locomotives used on the
New York Central Railroad. This
miniature locomotive moves over i
25 feet of track and can automa-
tically reverse itself. Placed on
exhibition, it has excited much in-
terest,
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Amateuyr Railroading

Thrills, Knowledge and Pleasure Come to the Toy Railroad Operator.."

PROMINENT real estate operator

of Washington, D. C., is also a

railroad president in pantomine.

JFate’s shuffle shunted this gentle-
man who started to study railroad engineer-
ing and who aspired to build great trans-
continental transportation system into the
mechanic-less enterprise of selling homes and
office buildings, apartment houses and hotels.
His interest in railroading, however, has
never waned. One of the most interesting
collections of miniature locomotives, rail-
road trains and rolling stock in any private
home mnow enables this genius to satisfy
his craving for active participation in the
profession which has always been his
favorite.

A curious hobby you will probably call
it. With John L. Swartzell it is a hobby
which is old enough to vote. It began
when he as a boy, he was presented one
Christmas morning with his first train of
toy cars. -It has been intensified and ex-
panded by systematic study, experimentation
and research from that day to this.

Mr. Swratzel maintains that a man with-
out a hobby is almost as much as a derelict
as a man without a country. He says that
his railroad building hobby has afforded him
greater pleasure than any which money
could buy. For 22 years, he has been
devoting his spare time, particularly the long
winter evenings to his basement shop and his
locomotive building operations. The shop
is equipped with a small bench lathe adapted
for model making which is suitable for
either wood. or metal turning. A one-
fourth horse-power electrical motor pro-
vides the power. It drives a counter-shaft
so that a set of emery wheels used for sharp-
ening chisels and other tools is actuated
mechanically. Then there are drill presses,
bench vises, metal-and wood-working tools
and the accessory equipment essential in such
a home workshop. .

The railroad system which Mr. Swartzell
has constructed occupies another large base-
ment room. It is mounted on a mammoth
table so that contour conditions—geographi-
cal bumps and dents—may be provided by
the use of special scenery and stage set-ups.
More than 450 feet of track have been in-
stalled. A complete railroad yard with a
multiplicity of switches, a coaling station,
water tower, gas tank, water cranes, round
house, repair shops, block towers, an 1cing
station, and allied accessories is featured. A
metal truss bridge four feet long is interest-
ing. It is an accurate replica of a similar
commercial bridge. The maximum load is
carried on the upper span. When you lift
the bridge from its underside, it appears
light and fragile. Yet this same span when
set in place on its abutments will easily sus-
tain the weight of a 200 pound man.

The train styles and engine fashions are
as diverse as those which you will find in
the commercial yards of any great Ameri-
can system. Everything is designed and
made to accurate scale. Mr. Swartzel will
not countenance guess-work or makeshifts.
Seated at his drafting board, he first designs
and draws the sketch of the piece of rolling

‘““Sclence

N our October number we suggested and

described a new airplane landing scheme,
utilizing a huge platform erected on top of
the New York City Postoffice and the
Pennsylvania Railroad station. Here is a
from Chicago,” dated September
10th, which shows Sciexce ANp INVENTION
to be ahead once more.

By G. H. DACY

stock which he plans to make.
makes and mioulds, shapes and sizes this
equipment so that when the model is com-
pleted it is a perfect facsimile of the com-
mercial article, It is mechanically and scien-
tifically a true reproduction.

Each locomotive boiler or body is made
from an aluminum casting moulded ex-
pressly for that purpose at an aggregate cost
of $1.00. Aluminum is ideal for this pur-
pose. It is light in weight and easy to work.
One disadvantage obtains because you can
not solder other parts to an aluminum base.
Brass is too heavy and costly for use in such
castings. Even where the aluminum is used,
the weight of one of the seventeen-inch loco-
motives when completed is about 334 pounds.
This weight is sufficient to enable the ama-
teur toy to ride a curve and draw a train of
six cars without derailment.

Mr. Swartzell makes steam style locomo-
tives but provides electricity as the operat-
ing power. He purchases the small electric
motors and revises or modifies them to meet

AN INSTRUCTIVE
HOBBY

Miniature railroading is a hobby
that can be pursued by anyone and
it furnishes not only amusement,
but also instruction in the mechan-
ics of railroéad constructional work.

Then he

The article on this page shows
what can be done by anyone who
will take a real interest in this sub-
ject.

e e e e e
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his needs. Omne of these motors is fitted to
a locomotive truck made of brass which in
turn links comfortably in the aluminum cast-
ing. The pilot or cowcatcher of the loco-
motive is made of 14 small pieces of brass
dove-tailed securely together. The com-
pleted work is really an example of amateur
art. It but shows the great detail and
thoroughness which Mr. Swartzell devotes
to his prize hebby.

TThe locomotive cab is even equipped with
windows made of celluloid and set firmly in
tiny copper frames. The usual bell, whistle,
headlight and other customary adjuncts are
also provided. One of the four model-loco-
motives which Mr. Swartzell ‘has made is
provided with outside valve motion or gear.
The tenders in each case are as accurate
in design and detail as the engines them-
selves. One type of tender is patterned after
the Vanderbilt style. Its fire deck is on the
same level as the floor of the locomotive cab.
Its boiler and coal pocket are mounted at
the forward end of the tender and are acces-
sible from the ground by a series of ladders.
Even the coupling device is a true model of
the one in commercial use.

The passenger coaches, Pullmans and
freight cars are made of white pine with
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brass wheels. This wood is easy to work,
light -in weight and does not split easily.
Potentially, Mr. Swartzell plans to replace
these wooden cars with metal reproductions
to more closely accord with those now in
engineering use. One of the dining cars is
a model of the latest popular design for
North and South travel. It even contains
a concealed box underneath the floor of the
car where the mattresses for the crew are
carried. The observation Pullmans are

‘equipped with hinged gates and a hinged

section of the vestibule floor which can be
clevated so that a passenger can use the
steps to descend to the ground. .

The railroad system is wired in three
separate units which are controlled from a
central switch box by seven individual
switches. The arrangement is such that east-
bound traffic is functioned in one unit, west-
bound travel in another, while the switching
activities within the yard are controlled by a
third. This means that two trains can be
operated in opposite directions at the same
time while other locomotives are switching
freight cars about the yards and shops. A
one quarter horsepower motor and generator
are used to provide the direct current for
running the trains. All the models are made
for use with a direct current system as it
is most efficient for such purposes.

The veteran locomotive of the Swartzell
railrcad system is the original toy which
this gentleman has preserved from his earli-
est boyhood. It is of the type which winds
up with a key and is operated by means of
a long coiled flat steel spring. This venerable
locomotive now 22 years of age is the mascot
of the system. Other toys and early models
which are historical examples of Mr. Swart-
zell’s self-tutored education in railroad con-
struction and model making are also in-
teresting. The railroad. track is made of
brass rails fastened securely to white pine

. ties which are anchored to a firm wooden

base. The track is of similar design to
standard gauge 120 to 150 pounds rail. Even
the frogs are ideal spécitaens of careful
workmanship while the points are painstak-
ingly soldered together.

Mr. J. L. Swartzell is president, chief
enginzer, expert . designer, model-maker,
superintendent and mechanic of his private
railroad sy em. He tests out all the vicis-
situdes and hazards of railroading with his
“Tom Thumb” system. He can stage and
study the cause and effect of railroad wrecks,
derailments, grade crossing smashups and
other accidents. He can duplicate in minia-
ture all the emergencies of railroading which
may arise and then can iron out the puzzles
by ascertaining the correct and efficient solu-
tions. Briefly, this homespun railroad is an
educational proving grounds where trans-
portation executives might well serve an
apprenticeship. Mr. Swartzell, a graduate
of his self-coached school, although he has
never had any professional experience in
railroading, would gualify admirably for a
responsible position as a result of his private
study, search and research, quest and con-
quest.

and Invention” Leads Again!

CHICAGO, Sept. 10 (AP.)—A land-
ing platform for mail planes on the roof is
included in plans for a new $15,000,000 Chi-
cago postoffice which Congress will be asked
to approve at its forthcoming session, Post-
master Arthur C. Lueder has disclosed.

The platform would be two city blocks
in length and provide space sufficient for

De Haviland planes. Its use would trim the
air mail time between Chicago and Fastern
points by nearly an hour, which is required
now to transfer mail from the field at May-
wood.

Thus we lead again in predicting the ad-
vance of science and engineering. ILooking
ahead invariably pays.
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The four main steps in the forming of a paper cup are shown above and
the shape of the finished product may be seen in the insert. The paper
roll and metal binder supply are side by side and are fed up through slots
to the position shown in 1. The paper is then cut and one corner folded
over so that the edge will not cut the mouth of the user, An arm carries
the paper over as at 3 and a crimping part produces the result as at 4.
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lakes Paper Cyps

A new device for office use that makes paper
cups individually as needed, has recently been
placed on thre market. No manipulation on the
part of the operator is necessary other than the
pressing of a button and the turning of a crank.
The complete operation is otherwise automatic.

The center photograph above shows a back view of this ingenious tmachine
with the strip of paper removed from the guides, so as to show the
mechanism clearly. The roll of paper is indicated, by A, the metal binding
strip that holds the edge of the cup together by B, and the knife that cuts
both paper and metal strip by C. In the photograph at the right above
the process of obtaining a cup from this machine can be seen. The button
D is first pressed so as to place the mechanism in operating position where-
upon the crank, E, is turned three times and a cup is delivered from the
chute, F. The entire process can be watched through a glass in the top
of the machine. The device can be placed on a specially designed tripod,
stand or can be clamped to a water cooler as may be desired.

v
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The photograph at the extreme left shows a new one-man
orchestra in which the operator plays one instrument
with his mouth, does two things with each hand and oper-
ates one device with each foot. A rack of instruments,
each of which can be played with one hand, is shown in
the center photograph. Even the wow-wow mute on the
cornet is operated by the same hand that manipulates the
keys. The wire shown makes this possible, as it is
engaged by the thumb.—Roy R. Harper and ¥. Bernard.
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eteors Photographed

5
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Tt is rather infrequent that gocd photographs of the paths of meteors can be obtained,
but occasionally a camera shuster is open and pointed toward that section of the sky
where a meteor falls. This happened in Oklaboma and the result was the photograph
shown directly above. A vesy well defined reflection of the flash is ss2a to the
immediate right of the vivid streak of light. —H. E. Zimmerman.

At an observatory in Czecho-flovakia an astronomer was photographing the nebulae
of Andromeda through one of the telescopes and was clated to find, upon developing
the photograph, that he had caught the flight of a meteor. The resul: is shown at
the right, ~——Hubert Slouka, Rep. 7110.

A‘ new turbine has recently heen designed and tested in the Danube River, near
Vienna, that gathers power directly from flowing streams without necessitating the
use. of fixed structures. In other words, the entire unit is designed to be placed in
a river or stream apd to obtain power from the flow of water through the turbine
blades. The photographs and drawing on this page illustrate the turbine in detail.
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The emulsion from an old photographic
film may be removed by soaking the film
in hot water and scraping the emulsion
off with a knife.

Science and Invention for November, 1923
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One can easily draw on a film with India ink,

This negative may then be used in a regular

printing frame and the amateur artist may

make dozens of photographic post-cards of
his handiwork.

Strips of celluloid are ideal in making indexes
for card files, They may be cemented on top
of the lettering.

Tinted celluloid disks make good ray
filters for cameras. The color is de-
posited between two disks.

——

i RN

% The above illustrates how old
! films are used for protecting iden-
i tification cards and the like, Such
covering prevents soiling.

An old film from
which t h e emulsion
has been washed can
be used as a substi-
tute for glass as a
covering for mounted
photographs.

-
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number of articles made from
old celluloid photographic
films. There are a great many more
devices that our readers can build.
For suggestions for the best uses of
old films we are awarding $100.00

O N these two pages we show a

Old Film

$100.00 In Prizes—What Can

A circular disk of celluloid makes an
admirable substitute for a watch
crystal. It is not easily broken. The
disk can be cut from an old film.

in prizes. The prize list follows: 1
$100.00 IN PRIZES b
First Prize ... 1

Second Prize ..
Third Prize
Four Prizes of $5.00 each
Six Prizes of $3.00 each ..
Six Prizes of $2.00 each ...

$100.00

For further conditions of this

prize contest see the accompany-
ing page.

On this page are shown a number of photo-
graphs of uses for old films. Nearly everyone
has some old photographic negatives from
which no prints can be made, Photos 1 to
11 inclusive show what one of our readers
has done with old films.
Now what can you do?

The photograph and its cardboard
mount after being joined with the cel-
luloid cover are taped together with
paper tape as illustrated in the photo,

mmeneeetis el s
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Two circular disks cut from old films

are cemented together for the ray fil-

ter. The water color tint between the
disks is thus protected.

The photo above illustrates how two

old films are cemented together for

making the card case illustrated in
photo 8.

b

A piece of cardboard glued to
the back as illustrated, serves
as a stand for the .finished

, product.

i
e
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Contest

You Do With Old Films?

= , FILMS MAY
%Cﬂw{&/ﬂﬂ/ﬁ()[ﬁﬁ/ﬁ/ or Ca

_ '-;é' ACETATE AS CEMENT| | CEMENTED
3 FOR 6L4SS, Wwoob, TOGETHER
\(CROCKERY OR FILMS f],cJ.)

CONTEST CONDITIONS

1—The article must be made from old photo-
graphic films of any size or similar celluloid
sheets.

2—The number of entries per contestant is not
limited.

3—In event of ties the full amount of the prize
tied for will be awarded to each tying con-
testant.

4—Films may be cemented, cut, steamed or
pressed to form objects.

5—No prizes will be awarded for articles de-
scribed on these pages.

6—A rough sketch and a description of fifty
words or less per object are required. Models
are not required but may be entered.
(CAUTION: Do not send inflammable cellu-
loid articles through the mails).

7—Contest closes in New York on Wednesday,
Dec, 30th at noon. All contributions must be
in our hands at that time. Address entries
to Editor, Old Film Contest, c/o SCIENCE
& INVENTION, 53 Park Place, New York

_ARTIFIGIAL -
FLOWERS
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Before him was the sending
disc: it glowed red as they
turned the current into it
Then they illumined the mir-
rors; a circle of them, each
with its image of Georg upon
the platform.

Science and Invention for November, 1925

b SYNQPSIS Unable to communicate with the Doclor's
HE story opens in the vear 2325 and is laboratory n northern 511')5'1 ia, they sct out 1
related by Jac, a weriter of that time, en- for that pownt in DBrende’s aero.  Arriving
b ploved by a large news organisation of Great f/zL’?'c‘ they find no once m.’i.\'rde and upon en-
4 New York. On the afternoon of May 12 of iering the Iabo’{'utm'y b:,nldi;czg, are set upoit 4
4 that vear. the President of the Anglo-Savon by a group of | Venus-men. o
r republic s murdered in the midst of a In the cnsuing batile, the Doctor is killed 4
speech. This happened at 5:10 P.AM. At 6:15 and Jac, Elza, th‘e Doctor’s daughter, and
: of the same day the ruler of Allicd Mon- Georg, the Doclor's son, are taken from the 4
golia 1s murdered. Ten minutes later the laboratory by Argo, a Venus-man. They are 9
L leader of the ncgroes of Africa is killed while fr'anxpt_n'tcd e an aero to Fenia, a city on the
b asleep. This leaves the carth without lcader- earth inhabited by people of Venus. Here
b ship. Jac and Graysom, a co-worker of his, they meet Tarrano, who orders Jac and b
b suspect that the murders are the vesulé of a Georg imprisoned, kecping Llza in his pres-
b plot on the part of the tnhabitants of Venus ence. He starts to make love to Elza, J
b At 8:26 the mail from Venus lands. At §:44 Jac and Georg are imprisoned and held
b a message by lelio from that planet announc- captive by wails of electrical charges that
r es the murder of the vuler of the Venus Cei- effectively prevent their escape. They are 4
b tral State. A war )11719 comes with the same soon joined by Ilza and hear that the carti 4
r message and reads in part, “City being at- governmenls have issued an wltumatm to 4
t tacked Tarrano, beware Tarrano. Tarrano foins them and offers 4
: you are 1 danger of . Y The mevmgc Georg complete safety if he will biald dupli-
stops at this point and fmz‘hm communica- cate models of those that Dr. Brende hail 9
[ tion is smpossible. completed. Georg refuses.
[ At 9 P.M. Jac 1is summoned to Northeast Tarrano sends a note to the earth gouvern-
Island. off the coast of Maine, by a Dr. ments vefusing to come fo terms and stating
b Brende. He gocs and is welcomed by the that if war s declared upon lhim, he wiil 1
Doctor and informed that the Martian ruler destroy all of Dr. Brende’s records and will {
3 of the Little People had also becn assassin- kil Georg. 4
4 ated and at the same time communication By signals the little party of earth people
r had become impossible with Mars. have communiceted with o Princess Marda 4
4 Tarrano, ithe Doctor states, was at one time of Venus who is also Tarrano’s prisoner. 4
4 a lower o[]i[ml of the Cold Cunﬂh',\' of Venus. The Princess sends a friend to rescue Jac,
The doctor then annonnces that he, Brende, Georg and Tliza, and ihe friend, Wolfgar, 4
has perfected a wmedical method whereby throws an isolation barrage around them.
r human beings may be kept from growing Suddenly interference s encountered and
t old. the barrage broken down. 9

PSS WS

Chapter IX

R HE isolation barrage which Wolfgar
had flung around us was dissolving.
Someone—somethmg—was in  the
room, breaking down the barrage,

struggling to get at us. We stood huddled

together; Elza clinging to me, Georg be-
side us. And Wolfgar, gripping the small
cvlinder which with interference hcat was
glowing red in his hand.

Georg muttered something; the snapping

sparks of the barrage blurred his words.
But I heard Woligar say swiftly:

“We're trapped! You, of all of us—vou
Georg Brende, must escape.”

The rest of his words to Georg I did not
catch. IMe was thrusting a weapon into
Georg’s hands; and giving
and explanations.

“Princess Maida . . .. she . ... in that
other tower . ... vou, so much more im-
portant than the rest of us " Phrases

Tarrano the Conqueror

FIFTH INSTALLMENT
By RAY CUMMINGS
First American & Canadian Serial Rights

hurried advice

I heard; but only phrases, for in those few
seconds I stood dumbly confused, fascinated
by watching the blackness in which we had
enveloped ourselves now breaking into lurid,
angry sparks.

A distant corner of the room became vis-
ible; outlines of the wall-beams; the grow-
ing glare of a wall-light in a tube over there.
And through the brightening gloom—the
figure of a lone man standing. Tarrano!

I heard Georg mutter: “Jac! Make a

To Skylan, as the

Mountain Station was

popularly called, Georg

3 and Maida were taken in offi-

. cial aero under heavy convoy.

¥
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show of fight! Hold him! But carciul—
careful of Elzal”

Behind me there came an electrical flash;
the pungent smell of burning cloth. Georg
was no longer beside us!

Elza was still clinging to me in fright.
I shook her off. Wolfgar flung his smoking.
useless cylinder to the floor. The blackness
at once sprang into light; thé sparks died.
Tarratio was standing in the room, quietly.
before us. Standing with a grim, cynical
smile, regarding us.

But only for an instant did he stand guiet.
Across the room, creeping for the balcony
doorway, I was aware of the. figure of
Georg. Tarrano saw him also; and with
a swift gesture snapped back to his belt the
interference cylinder with which he had un-
covered us; then plucked at another weapon.
gripped it to turn it upon Georg.

Everything was happening too swiftly for
coherent thought. I leaped toward-Tarrano,
with Wolfgar rushing beside me. FElza
screamed. Tarrano’s hand was leaving his
belt. I reached him; flung out my fist for
his face. -

But in that instant the weapon in Tarrano’s
hand was brought upon me. My paralyzed
muscles made my arm and fist go wide.
My blow missed hini; he stepped aside; and
like a man drunk with baro-wine, I stumbled
past him, halted, swayed and struggled to
keep my footing.

Wolfgar had felt it also; he was reeling
near me, holding himself from falling with
difficulty. I was unarmed; but there were
weapons hanging from Wolfgar’s belt. His
numbed fingers were groping for them. But
the effort was too great. The blood, driven
back from his arms, left them powerless;
they fell dangling to his sides.

A few scconds;  but we had occupied
Tarrano during them. Georg was through
the balcony doorway and beyvond our sight.
Elza was standing motionless, too frightened
to move. I felt myself growing numb,
weighted to the floor as though my feet
had taken root. My arms were hanging like
wood; fAngers tingling, then growing cold,
dead to sensation. And a numbuness creep-
ing up my legs; and spreading inward from
my arms and shoulders. In a few moments
more, [ knew the numbness would reach
my heart.

Tarrano had not moved, save that single
step sidewise to avoid my ouslaught. As I
stood there now with my face like fire and
my brain whirling with the blood congested
i it, I heard hLis quiet voice:

Do not fear, Lady Elza. This Jac Hallen
—as [ promised you—is quite safe with me.”

A sweeping, keenly search-

ing beam, and finally it

struck them. Clung to
them.

His gesture” waved her aside, that she
should not come within those deadly vibra-
tions he was flinging at us. And I saw his
other hand lift a tiny inouthpiece from his
belt; heard his voice say into it: “Argo?
Argo! That Georg Brende P

He stopped; a look of annoyance came
over his face. Argo did not answer! Dimly
to my fading senses came the triumphant
thought, the realization that Argo outside,
upon whom Tarrano depended to scize Georg
—had failed.

Action had come to Tarrano. He snapped
off his weapon. Released from it, Wolfgar
and I wilted to the floor—lay inert. The
returning blood in my limbs made them
prick as with a million needles. To my
sight and hearing, the room was whirling
and roaring. I fclt Tarrano bending swiftly
over me; felt the forcible inscrtion of a
branched metal tube in my nostrils; a hand
over my mouth. I struggled to hold my
breath—Tfailed. Then inbaled with a gasp,
a pungent, sickening-swect gas. Roaring,
clanging gongs sounded in my ears—roar-
ing and clattering louder, then fdding into
silence. A wild, tumbling phantasmagoria
of dreams. Then complete unconsciousness.

CHAPTER X

I come row to recount events at which I
was not present, and the details of which I
did not learn until later, Fronted by Tarrano
in those few seconds of confusion, Georg
made his decision to escape even at the cost
of leaving Elza and me. He murmured his
hurried good-bye. The moment had ar-
rived. He could see Tarrano dimly through
the sparks. He leaped backward, through
that wall of electrical disturbance which
surrounded us. The sparks tore at him;
burned his clothing and flesh; the shock of
it gripped his heart. But he went through;
crept for the balcony. It was dark out
there. He would have rushed for Tarrann
instcad of the balcony, but as he came
through the sparks lhe had seen that the
harrier surrounding our tower was momel-
tarily lifted. Argo had cut it off to admit
Tarrano a few moments before. He had
not yet replaced it—absorbed, doubtless, in
watching in his finder what Tarrano was
doing with us. He must have scen Georg
reach the balcony; and jumped then to re-
place the barrier. But too late. Georg was
over the balcony rail with a leap. The in-
sulated tubes were there—upright gleaming
tubes of metal extending downward to the
platform helow. Tubes smooth, and as
thick as a woman’s waist.

Georg slid down them. The barrage, above
him on the balcony. had been replaced. He
saw helow him the figure of Argo come
running out. A weapon in each hand. The
burning pencil-ray swung at Georg, but
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He had located the tiny postern gate at the bottom
of the tower where Wolfgar had told him she would
appear. The barrage was gone; and in a moment
she came—a white figure appearing there amid the
smoke that was rolling out.

missed him as he came down. Had it-struck,
it would have drilled him clean with its tiny
hole of fire. Then Argo must have realized
that Georg should be taken alive. He ran
forward, swung up at Georg the paralyzing
vibrations which Tarrano at that instant
was using upon Woligar and me.

Georg felt them. He was ten feet, per-
haps, above the lower platform; and as he
felt the numbuness strike him, he lost his
hold upon the tube-pipe. But he had pres-
ence of mind enough to kick himself outward
with a last effort. Iis body fell upon the
onrushing Argo. They went down together.

Argo lay inert.. The impact had knocked
him Senseless, and had struck his weapon
from his hand. Georg sat up, and for a
moment chafed his tingling, prickling arms
and legs. He was bruised and shaken by
the fall, but uninjured.

Within our tower, Tarrano was still occu-
pied with us. Georg leaped to his feet. He
left Argo lying there—ran over the spider-
bridge; down a spiral metal stairway, across
another bridge, and came upon the small
park-like platform which stood at the bot-
toni of the other tower. He had passed
within sight of a few pedestrians. One of
them shouted at him; another had tried
mildly to stop him. A crowd on a distant
terrace saw him. A few of their personal
flashes were turned his way. Murmurs
arose.  Someconc at the head of onc of the
escalators, in a panic pulled an alarm-switch.
It flared green into the sky, and buzzed
and spat its warning.

The interior-guards—seated at their in-
strument tables in the lower rooms of the
official buildings—had seen Georg in their
finders. The alarm was spreading. Lights
were appearing everywhere . .. The mur-
murs of gathering people . . . . excited
crowds . . . an absurd woman leaning down
over a far-away parapet and screaming . . .
an ignorant, flustcred street-guard on a
nearby upper terrace swinging his pencil-ray
down at Georg ... TFortunately it f{fell
shart.

For a moment Georg stood there, with
the gathering tumult around him—stood
there gazing up at that small tower. The
tower wherein the Princess Maida was con-
fired. It was dark and silent. Black rect-
angles of doors and casements, all open—
but barred by the glow ‘of the electrical
barrage surrounding it.

Georg jerked from his belt the cylinder
Wolfgar had given him. Metallic. Short,
squat and ugly, with a thick, insulated han-
dle. He feared to use it. Yet Wolfgar had
assured him the Princess Maida was pre-
pared. He hesitated, with his finger upon
the switch-button of the weapon. But he
knew that in a moment he would be too late.

(Contimied on page 062)
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The photo at the left shows Mr. John K. Spencer, who conceived the idea of a
thermostat based on an observation made at the age of fifteen, that now has brought
him a million dollars, The latest developments of this thermostat are in the fields
of gas, steam and hot water control. The thermostat acts directly and positively on
the thermals or valves regulating the supply of electricity or gas. Westinghouse
‘Company has been licensed to produce Mr. Spencer’s thermostat. The photo shows
Mr. Spencer at work on one of his thermostats for regulating the gas supply for the
home hot water heaters.

S 7

% - ; =)

N & 4

i

The photo below and :

to the right show a |

convenience for the i 3
small apartment. This [

is a combination table
and bed. Below it is
shown when used as a
table, and to the right,
when used as a bed
by its fair occupants.
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~3 Photo below shows Thomas E. Robert-
i son, Commissioner of Patents, inspect-
g' "‘g ing a part of the collection of over one
3 s J hundred and fifty-five thousand models

2 of patents which are to be thrown out.
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John E. Seaberg of Pittsburgh is

seen demonstrating his girder

climbing shoes, by means of which

he can rapidly climb up any sort

of structural steel. Insert shows
detail of device.

Below—for the first tme in his-
tory moving pictures were ex-
hibited ir the salon of an Imperial
Airways plane. Photo shows pas-
sengers in plane and movie screen.
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The automobile below used by four ex-service men is to be

placed in the Smithsonian Institute for two years. The

coins, license plates, stamps and souveneirs fixed to the

machine were picked up on the 130,000 miles journey to
every civilized country in the world,
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Prince of Wales, Ex-President

ENC.

The illustration below shows the vanishing wine bottle. The wine
bottle is covered with a cloth. Another bottle top palmed in the
hand is then pushed over the cloth, making it appear as if the wine
bottle actually passed through the cloth. Meanwhile the bottom
portion of the bottle slides onto the performer’'s arm under his
coatsleeve, The finger of the performer’s hand inserted into the
neck of the bottle wiggles the top around. The inside top is palmed
off; the outer top likewise, and the cloth passed for examination.

f

LOWER PART /F
OF BOTTLE
IN SLEEVE

BOTTLE TOP
PALMED

NO. 32 OF A SERIES

: Haf'din,g,Taft., Roosevelt, Pres.
flt Coolidge and other celebrities
Writes Exclusively for

T

To Hypnotize 'Patient,

10 Miles Away, by Radio
{

-

The illustrations at the
left show an interesting
stage effect easily pro-
duced. The Indian
makes a tent of three
pamboo rods and a cloth,
The cloth has previously
been passed around for
examination. A fower
pot is pushed into the
tent, and when the cloth
is removed, the pot will
be found full of flowers.
The secret lies in the
fact that the bamboos
which support the cloth,
have holes drilled in
them to accommodate
feathered artificial flow-
ers. A bottom flower
section is equipped with
a spike, and others are
provided with sockets to
make the bush seem

large.
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A number of messages
written on paper which
are then folded and plac-
ed in heavy manila en-
velopes, are handed to
the performer. The en-
velopes are very well
scaled before he gets
them. He retires to his
cabinet and while there
answers th e questions
asked in the messages,
or gives the council de-
sired. A few minutes
later he emerges with the
envelopes in his hand
and permits the seals to
be examined. They have
not been tampered with.
Nevertheless the mes-
sages have been remov-
ed. The tiny tool illus-
trated is slipped into the
envelope, th e message
slip is curled upon it,
removed, read and again
reinserted.

RED SILK
IN POCKET

HOOK

PULL UP
SLEEVE

% The above illustration shows a unique color change. A white silk
handkerchief is placed inside of a glass cylinder. The hand is
moved up quickly as if making a pass and a red silk handkerchief
will be found in place of the vanished white one. The cylinder and
handkerchief are then passed for examination. The secret lies in
the fact that the white handkerchief has a pocket sewed on it as
illustrated, In this pocket a red silk handkerchief is concealed.
Under cover of a movement of the hands, the white piece vanishes
up the sleeve being attached to an elastic band. The red kerchief
is left behind.

)
@

PAPER ROLLED UP ON
APPARATUS
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The old school of astronomers and geologists

o

TO MOON

a3 Ty

SLIDING OVER LIQUID
PRODUCES THE MOUNTAINS
BY WRINKLING i

e

somewhat similar to that shown at A in Fig. 1.
liquid mass whereas later work has shown the earth to be rigid,

¢
‘ If the interior of the earth were a molten mass such as shown at A
J in Fig. 3, it would immediately become egg-shaped as shown due
to the gravitational attraction of the moon. Furthermore, in such
¢ a case the water on the surface would not form tides, whereas in
j the case of a rigid earth as at B above, tides are present.

pictured a cross-section of the earth to be
They believed the interior to be a molten

Fig. 2 shows a correct scale model of the earth.
A globe of this size could readily be distorted.
Below:
subjected to cold.
but molten substances solidify under the same

2\

" SHELL ‘/a"ﬁ
THICK

Ice and metal act in opposite ways when
Ice melts when compressed,
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conditions. |
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JCE=~ - 1 AT
METAL - 0° C
ICE =~ ~¢ 1 AT

. FORMED BY
WEAK SPOT

IN CRUST
4 Left:

The latest theory of the com- '
position of the earth.

e

Is the

HE older astronomers and geologists

believed that the earth was a molten

mass, eticrusted for some fifty miles

on the surface where the lava, as we
“may term it, had cooled. They thought that
the interior was still liquid, as shown in A,
Fig. 1, for did not the phenomena of
volcanoes prove that the interior was still
fluid? As further evidence they cited the
fact that the temperature increases rapidly
in the deeper mines, averaging 1° C. (1.8°
F.) for every 300 feet descended. Thus, at
a depth of only 100 miles the temperature
would be about 1500° C. (2700° .} suffi-
cient to melt cast iron. Since the deepest
mine m the world, in Brazil, reaches only a
depth of 6,426 feet, we cannot judge very
accurately from the phenomena in this small

By GENE DEACHEM

part a little more than 1/4,000 of the whole
distance, the conditions in the center of the
earth.

The work of modern astronomy has neces-
sarily altered this conception of the molten
interior. The astronomer has proved it to
be rigid throughout (as shown in B, Fig. 1)
and this view was immediately challenged
by the geologists. The astronomical argu-
ment may be briefly presented as follows:
IFig. 2 represents the model of the geologists
on the correct scale—a sphere twelve inches

in diameter, with walls one-eighth of an inch

thick. It is filled with water to take the
place of the molten interior. Even if the
walls were composed of the most rigid

material available, it would not take much
force to deform it into the elliptical shape

indicated by the dotted line in the figure.
1f the earth were plastic, the great forces
of the moon’s gravitation would raise tides
within it, causing it to become egg-shaped
as in A (FFig. 3). If a layer of water cov-
ered the earth, there would be no percepti-
ble increase in its depth for the first case.
but for a rigid earth the water would be
pulled away from it, shown in B. By mecas-
uring the height of tides on the earth, as-
tronomers have shown that it is more rigid
than steel but not quite as rigid as glass.

It remained for physicists to reconcile the
rigidity with the high temperature. in the
center. The answer is found in the weight
of the overlaying layers, which cause a tre-
mendous pressure in the earth’s interior. It

(Continued on page 680)
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Cut, Flower Contest Awards

FTER trying out the various methods
Aof preserving cut flowers “submilted
by our many readers, the judges
have finally decided upon those most meri-
sorious. Flowers budding on the same day
and_as nearly at the same hour were se-
cured, and the methods given a trial. "The
selections are not given in order as to their
cfficacy, but are reproduceed here for what
they are worth.
SUGAR SOLUTION — TIES FOR AWARDS
1.—One of the simplest systems is to use
sugar to prolong the freshness of the
flowers.  Chrysanthemums and roses as
well as sweet peas when treated with the
sugar solution lasted half as long again as
the same kinds of flowers placed in salted
water and the latter was more efficient than
ordinary unsweetened water. It is not
necessary that the sweetened water be
changed after the flowers have once been
placed therein.

For this method three prizes have been
awarded. One goes to Mrs. H. D. Jepson,
3736 Colfax Ave. So., Minneapolis, Minn.
A duplicate prize is awarded to Mr. Charles
Jennerjahn, Box 116, East Northport, L. 1.,
and a triplicate to Chas. W. Klein, 86 War-
burton Ave.,, Yonkers, N. Y. because of
ties for the award.

2.—The second prize is awarded to Her- .

bert H. Van Keuren, 518: Jackson St., Am-
herst, Ohio, for the following method.
This method depends upon evaporation to
cause a reduction of temperature, which aids

Twenty Pen-Pencils as Prizes

Henry B. Davenport, who adds an ounce of
powdered alum to 'the water in which the
Hlowers are kept:

7—Corrcspondmv reporter No. 7297, Mr.
Philippe A. ludd, 668 McAllister Ave., Co-
lumbus, Ohip, Well known to the readers
of SCIENCE AND . INVENTION Mdgazine wins
seventh prize by adding commercul per-
oxide of hydrogen to a quirt of water. Ap-
proximately three fluid drams are added to
each quart of water.

The handsome combina-
tion pen-pencil awarded
to each of the successful
contestants in our ‘‘cut
flower” preservation con~

ee—"

test.
8—Mr. George F. Mendenhall, 5115
Izard St, Omaha, Neb., receives eighth

prize for adding glycerine to the watef in
which the flowers are kept. Half water and
half glycerine is used, although for more
delicate blossoms a thmner solut10n is em-
ployed. He has found that the -50% s
tion is hest for the average type of flowers.

9.—The mninth award goes to Mannie
Stroh, 56 First St., New York City. .He
uses two grains of tannic acid in every quart
of water, “and then adds one grain of sodium
bicarbonate as an extra inducement for pre-
serving the flowers. The method is quite
effective.

.cord, Minn.,

olu-..
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Nicewarner, 404 Virginia Ave.,, South
Currberland Md,, Reporter No. 21913 re-
ceives the fomteenth award, which is the
sixteenth fountain pen by reason of the fact
that three peaple tled for one of the sug-
gestions,

15.—A rather unique system for preserv-
ing cut flowers is the one submitted by Joe
Cleveland, Peru, Kansas, who with it wins
the fifteenth prize. He ifirst soaks the flow-
ers in water over night and the following
morning dips the ends of the stems in hot
sealmv wax. The flowers need not neces-
sarily “be left in water after the sealing wax
dipping process.

USES SODA WATER

16—Mr. Raymond Hadley, Moundsville,
West Va., preserves his flowers by using
common carbonated water obtainable at any
soda: fountain as the solution in which the
flowers are kept. Carbonated water is bet-
ter than ordinary water for this purpose.
He is the winner of the sixteenth prize.

17—Mr. Burton L. Goddard, West Cou-
also employs ammonia, but
uses ammonia in conjunction with the Sys-
tem of dipping the flowers in boiling hot
water just before they are placed into this
solution. A few drops of spirits of am-
monia are added to the water in the vasec.
The stems of the flowers are kept trimmed
~with a pair of sharp scissors, immediately
dippad into boiling water for a moment, and
then placed into the water containing spirits
of ammonia in the vase. For this sue-

to maintain as nearly

gestion he wins the

a natural condition |}
as practical by artifi-
cial means. The stems
of the flowers are
wrapped with loosely
woven cloths or cot- |
ton. If cotton it is [
wrapped with a piece t
of wicking or a very
soft cloth. The flow-

|3
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HOW TO PRESERVE FLOWERS—THE BEST 'COMBINATION

For those desiring to preserve cut flowers we advise that they combine
three of the methods outlined by our contestants, namely, the stems of flowers
should be cut off while they are held under water.
water to increase the life of the blooms and the flowers should be placed in a
refrigerator or in a cool place over night.
every bougifet of flowers you may get, will cause those flowers to last consider-
ably longer than when they are watered daily with ordinary tap water.
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Sugar may be added to the

Applying these three systems to

seventeenth prize.
18. — Mr. John P.
Stoddart, Salinas Cha-
culluta, Arica, Chile,
South America, uses
ten minims of forma-
lin to every pint of
water in which the cut
flowers are to be kept.
When the flowers are

[ S W W S G

ers are then supported
i the vase, so that the stems will not reach
the water in the bottom of the vessel, but
the wicking dips into the water. The water
feeds up to the stems through the wick.
Due to natural evaporation the temperature
of the water reaching the stems is cdlder
than the water in the bottom of the vessel,
and this cold water prevents the flowers
from wilting as rapidly as they do in warm-
er water. The wick should be not less than
two inches wide, and one wick may serve
for a bunch of flowers,

3—A third prize is awarded to Wm.
Lelsam, 716 North Capitol, Indianapolis,
Ind., for the following formula. In 740
cubic centimeters of distilled water the fol-
lowing salts are dissolved. Thirty grams
of potassium acetate, 10 grams of potassium
nitrate, 3 grams of sodium carbonate, and
2 grams of sodium chloride. Then 50 cubic
centimeters of 10% formalin solution are
added to the whole.

4—The fourth prize is awarded to Miss
Alice Cook, 1312 V Avenue, La Grande,
Oregon, who uses a Bromo-Quinine pill in
a quart of water.

MAKES IT GROW

5—The fifth prize goes to Leo Bloom,
253 Barrion Ave., Johnstown, Penn. Mr.
Bloom takes the stem of the flower and
splits it. Into the split he inserts an oat
seed which he binds in place. The flower is
then placed in soil wet with water daily.
The tendency of this system is to cause the
stem to sprout roots. Nevertheless the
method is quite effective.

6.~—The sixth award was won by a Lex-
ington, Tennessee man, by the name of

10—Mr. Henry H. Sweets, Jr., 1633
Beechwood Ave., Louisville, Ky., dips low-
er ends of the stems of the flowers in boil-
ing water immediately after the flowers
are cut. This boiling hot water drives out
the air’. bubbles .in the stem. Thereupon
the flowers are placed in ice water. He is
the winner of the tenth prize.

11.—The eleventh prize goes to J. Sam-
achson, 108 Center St., Trenton, N. J., for
using the liquid strained from boiled peas
as the solution in which the stems of the
flowers are immersed.

HOUSEHOLD AMMONIA USED

12—The twelfth award goes to John
Hamilton, Reporter No. 19937, Milton
Heights, Ontario, Canada, for adding a

small amount of household ammonia to the
water in the vase. The water is changed
daily and the household ammonia added
every other day.

13.—Mr.
S. W., Puyallup, Wash,, suggests that from
fifteen to twenty grains of gum camphor
be added to the water in which the flowers
are to be put. This method is quite ef-

fective. He is the winner of the thirteenth
prize.
14 —Lilacs, sweet peas and lilies are

greatly improved by a twelve per cent. solu-
tion of manganese sulphate. In this solution
they will keep longer than in water. Car-
nations last twice as long with a fifteen per
cent. solution of manganese sulphate, and
roses last longer with a seven per cent. solu-
tion of the same chemical. The flowers are
clipped just before they are put into the
solution. Tor these suggestions Mr. Paul

Reginald Gross, of 404—9th St.

not required for -dis-
play purposes or other decoration, the flow-
ers should be placed in a cool dark cup-
board or in a refrigerator. The blooms
are cut dry and never cut immediately after
a rain. Contrary to the general belief the
flowers are more fragrant when cut in the
morning while there is no moisture upon the
blossoms. It might be well to advise that in
the home flowers should be placed in the
ice box or refrigerator over night. They
will last twice as long and sometimes three
times as long if they are treated in this
manner, as if they are left in-doors in warm
rooms. This method is very effective and
easily accomplished. He is the winner of
the eighteenth prize.

19.—If plenty of leaves of the peppermint
plant are thrown into the flask containing
the flowers, they will increase the life of
cut flowers, particularly of the rose and
peonny type. For this suggestion William
M. Goldber, 711 Dayton Ave., St. Paul.
Minn.,, Reporter No. 516 receives the nine-
teenth award.

CUTS STEMS UNDER WATER—TIES
AGAIN

20~Two contestants tie for the twentieth
award, and a duplicate prize is accordingly
given each. One winner is Mrs. Edith Mec-
Pherson, 1746--3rd St.,, San Diego, Calif.,
and the other W. H. Kinney, 972 Magnolia
Ave., Los Angeles, Calif. Their suggestion
is very good and will be found to give prac-
tical results. Tt follows:

Flowers wither because they do not get
sufficient moisture to sustain life in the
various cells. When cut flowers are placed in

(Continued on page 674)
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Chemical Tricks

By DR. ERNEST BADE
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laboratory do not always have to be rare and expensive. The more
common types of chemicals can be frequently employed with just as
much effect, provided that care is taken in the selection of the
proper kind. Under these conditions it is quite natural that the
- tricks shown must be of a simpler order, and peculiar as it mav
£ scem, the simpler the trick, the more mystifying the effect. On the
accompanying two pages, several chemical tricks are explained.

,% The chemicals that can be used for entertaining visitors to your

S e
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For a mystifying liquid “color changing” trick, the
following chemicals are used: potassium hydroxide,
potassium ferrocyanide, silver nitrate, ferrous sul-
phate, copper sulphate, phenolpthaleine.
pletes the group of chemicals and the array is by no
Into a half pint of water, place
three drops of concentrated potassium hydroxide solu-
tion and twelve drops of a concentrated potassium

means formidable.

ferrocyanide solution. The liquid thus formed changes
its colors when it is poured into the previously pre-
The glasses are prepared by putting
into them one drop of a concentrated solution of the

pared glasses.

various chemicals mentioned.

et oy

3
L

S5

;
&
This com- im 5!
é".:‘l &d
b e L
o
fo The first glass contains a drop of phenolpthaleine.
{}_‘; As the liquid is poured into the presumably empty

though moist glass, the water changes into a deep red
scarlet color. The glass being only moistencd, can be
first turned upside down to show that it is empty.

The second glass is then filled with
the same water. Of course the water
has been previously prepared, as in-
dicated above. This glass contains a
trace of copper sulphate, the resulting
solution is of a deep red brown color.

PN

The performer now proceeds to fill
the third glass. This has been pre-
pared with a trace of ferrous sulphate
When filled with water, the water
changes to a dark green color. The
change is instantaneous.

The last glass coutains a drop of
silver nitrate. This changes the water
solution into milk. The last three color
changes are produced by precipitates.
Consequently, the glasses should be re-
moved at the completion of the trick.

f

SURE

Other chemicals
may be used in the
trick above. A
greenish white col-
or is obtained by
using a drop of
nickel nitrate. Mer-
curic nitrate gives
a light yellow col-
or, while pyrogallic
acid produces a
light brown.

i Left: Six dif-
£ ferently colored
t liquids, placed one
P on top of the other,
E forms another in-
g teresting chemical
1§ diversion.
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The process for mak-
ing a set of colored
liquids, one liquid layer
being supported by the
layer immediately be-
neath, is rather simple.
A dropping funnel, a
piece of rubber tubing
and a small U-shaped
piece of glass tubing are
required. The glass tub-
ing is fastened to the
bottom of the dropping
iunnel by means of the
piece of rubber tubing.
and the funnel is clamped
in a ring stand. The low-
er end of the “U” is per-
mitted to rest in the bot-
tom of a rather large test
tube. The bottom of the
test tube should first be
filled to a depth of one
inch with water glass
(sodium silicate).

o
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The Magic of Chemistry Helps
to Entertain on Dreary Nights

The effects on the accompanying two pages are very easily
accomplished. The average experimenter’s home labora-
tory contains all of the material required to produce the
mystifying color changes or other effects described on
these pages. if the experimenter does not happen to have material. Chemical! clubs in high-schools can be enter-
the chemicals here outlined, he surely should make it his tained with these simple tricks. -
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Continuing from the previous
page after the test tube has been
filled to a half inch depth with
water glass, the funnel with the
U-shaped tube is inserted into it.

T

L oo s el

The next layer is produced by a fifty per

cent. solution of water and denatured alcohol

producing a milky color, and the last by

means of ether, The formation will last
for a few days.

2

Gently raise the funnel until the open end of the up-
ward bent glass tubg, is about one-sixteenth of an inch
above the liquid, Add glycerine which has been col-
ored with a drop of copper sulphate and a little am-
monia. Open the pet cock and allow the solution to
gently flow out of the funnel. Again raise the funnel
and now add a saturated solution of any salt or even
of sugar calored red by means of phenolpthaleine and
a drop of ammonia. Raise the glass funnel again.

Fi
duty to secure them as soon as possible, as his labioratory fé
is far from complete without them, Most of the sulistances gx
may be obtained at the local drug store and rarely will the 3
amatemr chemist have to send to a supp!y house for the i ;
b
:
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Shearmpencins

Now place pure water in the separa-
tory funnel. Make sure that the up-
ward bent U-tube is about one-six-
teenth of an inch above the top. of
the liquid as before, and again open
the pet cock gradually, so that an-
other inch or so of the water floats
on top of the sugar or salt solution
immediately beneath it.

)

RS

Another very effective trick in the laboratory shows a
color change through heat. A yellow piece of paper
when slightly warmed changes to a deep red color,
The red color disappears again and the original color
reappears. The change may be repeated time and time
again. Prepare in one test tube a solution of 3.3 grams
of potassium iodide in 23 c.c. of water, in a second
1.3 grams of mercuric chloride in 25 c.c, of water, and
in the third 1.7 grams of silver nitrate in 10 c.z, of water.

TR s e e

The filtrate should be washed with a
little water which may be simply
poured upon the filter paper. The
moist precipitate is now mixed with
a little gum solution. Only a little
of the gum should be used, so that
a thick paint-like solution results.
Filter paper is then painted with this
yellow substance, and after it has
dried it will show its ability to
change color even when but slightly

U,
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Mix the contents of the first two
with the second, shake thorough-
ly and then add contents of third

tube, stir vigorously and filter,

heated. The heat from an ordinary cigar or
cigarette held as shown produces a beau-
tiful deep red ring, which disappears

when the paper becomes cold,

-
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A practical knowledge of glass
etching is something that often
comes in handy to the experi-
menter and the equipment for
the process is not costly. A lead
or wax-coated dish, an alcohol
lamp and some hydrofluoric acid
or sulphuric acid and calcium
fluoride are reguired. Handle
the acids carefully and never in-
hale the fumes. Coat the ob-
ject to be etched with paraffin

Barometers

PAPER SCALE-, .
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wax and cut the design that is to be etched in this wax.
Apply the acid to the bared part of the glass or allow the
fumes to act upon this portion. The photos detail the pro-
cess. —William J. Edmonds, Jr.

Two barometers are shown in the above illustration.
The details are obvious. In each case the pressure
flasks should be insulated from heat changes. Move-
ment of bubble or liquid in tubes show changes in

atmospheric pressure.
—C. A. Oldroyd and Earl R. Caley.

A Mechanical Creeper

O‘ C O O

I 7
DRILL TO FIT RIVETS. /
P IRON OR STEEL STRIP
C e RIVETS ALUMINUM STRIP i5°x1"X 12

TALUMINUM

IRONj

y o o ) ) ‘

RIVET TOGETHER AS SHOW®R

}‘—'5"——>l ALUMINUM ON OUTS|DE

SHARP

POSITION WHEN COLD

BUNSEN ~.
BURNER

POSITION WHEN HOT

An interesting toy that depends upon the uneven expansion of metals under
the influence of heat can be made as shown above. Rivet together two strips
of metal, one aluminum and the other iron or steel. Bend to position shown
in lower left-hand corner. To operate this little device, place it on a soft

pine board and heat the center of the horizontal portion quickly with a
Bunsen burner. It will buckle as shown but if cooled quickly will straighten
out, the rear leg wﬂl dig mto the board and push the toy ahead.

- —Harry Lubcke, Rep. No. 1015,

U e P st
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Leaf Records in Permanent Form

Leaves of: 1, Box elder.
2, Tree f{fern. 3, Red
maple. 4, Pin oak. 5.
Elm. 6, Sassafras. 7.
Viburnum, Arrow wood.

Records of leaves such as above can be made on sheets of paper that
will fit a loose-leaf notebook.

O elahorate apparatus is necessary to

malke accurate and detailed impressions
or prints of leaves such as those illustrated
herewith. Carbon paper, white paper and a
warm iron are the only things required. Per-
fect leaves should first be selected for mak-
ing the prints. Place the leaf on a soft
surface such as a magazine as at 2 below,
after covering the surface of the magazine

To the student of botany, the process outlined above will prove a valu-
able aid in the composing of a reference book covering the results
of work in the field.

.
T et
L

By DR. ERNEST BADE

Various examples of leaf
forms preserved by meth-
od described,

o

A T A

with a soft cloth. Over the leaf place the
carbon paper with the coated side down and
a protective sheet of plain paper over all.
Gently press the entire surface of the assem-
bly with a warm flat iron. In a few mo-
ments sufficient carbon will have been trans-
ferred to the leaf. Carefully remove the
carbon paper from the leaf, handling the
latter by means of the stalk. Place on a

A compilation of leaf imprints properly indexed will afford a source
of satisfaction and information.

clean white piece of paper, preferably note-
book paper for future filing, the inked side
of the leaf in contact with the clean surface.
Cover with another sheet and with a warm
irom, press the ink into the lower paper.
Remove the leaf and a clean-cut positive
print or impression of the entire leaf struc-
ture will be found on the lower sheet, rival-
ling photography in effect.

Another version of this process is to coat the surface of the leaf. with
carbon from the smoke of a candle and to transfer this material to

clean paper as in Fig. 5.
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ting electrodes to corks placed in the end },
of a glass lamp chimney. The upper elec-
trode is moved up and down for current
adjustment. A weak solution of salt is
A serviceable rheostat can be made by fit-

comained in the chimney. C
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LLamp Chimney Experimental Apparatus

By RAYMOND B. WAILES

- el

T g

An improvised graduate can be made by stopper-
ing a lamp chimney at one end, and then marking
on the glass with a wax pencil the divisions in
ounces or cubic céntimeters. A strip of marked
paper may be pasted to the glass if desired.

The children will like this water

+  whirligig, which incidentally demon-

A drying tube for gases is made by fill-
ing the interior of a lamp chimney with
dry calcium chloride. Wads of cotton
are placed at both ends and stoppers and
theéir respective connections are then
added.

The

chemical experimenter can con-

struct his own extractor condenser

from a chimney and two two-holed

stoppers. A glass tube passes through

the center and the water supply is
as shown.

strates the principle of the reaction
. turbine. A cork is fitted with three [
curved medicine droppers; the
knurled ends if necessary are previ-
ously removed with a file.

Distillation apparatus is also possible.
A bent U-tube passes through a one
holed stopper in the bottom of the chim-
ney, and is connected to the retort as
shown. The inflowing water goes to
the bottom of the glass chimney and the
outflowing water is led away from the
.. top by a tube. The top stopper may be
i dispensed with and a siphon used.

e ]

A separatory funnel can be quicklky con-
structed from a glass chimney, a one-hole
stopper, and a few pieces of glass tub-
ing, a clamp and a short length of rubber
tubing. This is used for separating
liquids of different specific gravities, such
as oil and water or for dissolving sub-
stances in two liquids, and then separ-
ating the two liquids for analytical pur-
poses.

The cork is hollowed so the ends of the
droppers protrude inside. Fit the cork
to the chimney, fasten a string to the
top, fill with water and watch it go.

T

In student’s lamp chimney a coil of wire-
solder is placed inside or above the con-
striction and marble or zinc next. Dilute
acid is placed in the jar; as gas evolves,

acid recedes,

A TR
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- Drill Guide for Pipe

EYELETS'

described below is shown
in use at the left.

=<S0LID RIVETS
/__'_,_/
#22 HALF HARD BRASS WING NUT |

The material used in this
lazy tongs arrangement
should be 22 gauge brass.
This material will - be
found flexible enough for
all - ordinary usage on-
large pipes. A clip can
be easily made for hold-
ing the ends in position.

When a series of holes have to be drilled in a comparatively large pipe, the task of spacing
them and also of centering the drill becomes tedious. Here an ordinary lazy tongs made of
comparatively thin strip brass and riveted with solid and eyelet rivets, comes in handy. The
constructional details and use of such an accessory are shown above. —Chris Scott.

Tesﬁng Bread Value -

Some. bakers add too much water to B
bread in order to increase weight. A .
good tést for this is as follows and is
illustrated at-the right. Cut two samples
of equal weight from different loaves and
weighing or balancing them on letter
‘scales.  Bake, the sampl.s for an hour in
an oven and then dry. That whichypyy
weighs the heavier is the better value as
it contains the largest amount of solid
matter after the moisture has been driven
away. In order to_give the bread manu-
facturers a fair deal in this test, great
care should be taken in selecting the
slices of bread to be used. They must be
carefully cut to the same sizes and should
have been made by different bakers at
very nearly the same time.

—S. Leonard Bastin.

. EOUAL WEIGHTS
¥ OF BREAD

The mechanical details of the wooden
support used for holding the separated
pages of an old book,K which is to be
restored are given in the various illus-
trations below. The wooden frame
should be strongly constructed and
capable of supporting a number of
pages at a tirme, The thin wooden slips

WOODFRAM
AND SUPPORTS

are secured in the slots in the frame.

WOOD FRAME
ASSEMBLY WITH
THE SLiPS HELD
BY THE NOTCHED
SUPPORTS AND
f[B]I. THE LEAVESIN 5
THE CONSECU- |

] AFTER DRYING, THE
- LEAVES ARE PRESSED
AND BOUND AGAIN -

PAGES FIRST
REMOVED FROM
THE OLD BOOKS

are somewhat larger than-the pages and -

639

Socket Wrench

1 SEGMENTS BENT TO FORM
SOCKET FOR: HEXAGONAL
NUTS AND CASE-HARDENED

For ,uge on small nuts in out of the way
places, socket wrenches may  be quickly
made by following the constructional details
shown above. Several of them should be
made up for various sizes of nuts. After
the slots are cut in the steel tubing, the end
is formed around a nut and then case hard-
erned, The revolving top shown is of great
assistance in quick_work. It presses against
the palm while the fingers turn the handle.

. —P. A, Judd.

Above: Weighing slices of bread preparatory to con-
ducting the test for the amount of moisture contained

therein,

‘Restoring Old Books

HE restoring of old books is not too diffi-
cult for the amateur if ordinary care is
exercised in the process. The book must
be first unbound, glue and paste soaked off
the back and the pages removed. They are
then placed in the intervals between the

. wooden slips as illustrated and described at

the left and held in position by small wooden
wedges. After all of the spaces have been
fillad with pages, the entire unit is sub-
merged in a sufficiently large vessel con-
taining a bleaching agent such as a solution
of chloride of.lime. This will whiten the
paper which is then washed in repeated baths
of cold water, the first containing a little
“hypo”, to remove alt traces of the chlorine.
Subsequent treatmient in the same manner
with a weak solution of potash will remove
all grease. After the pages are again thor-
oughly washed, they are dried, presséd to-
gether and rebound. Rebinding processes
have been described in this magazine in the
past. —J. T. Garver.
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Color Changed
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A clever little effect may be had by the amateur
magician if he will follow the directions illus-~
trated above. Seemingly all he does is to draw
some clear solution from a glass into his mouth
and when it is expelled, it is red. The secret
lies in the fact that the mouth contains a bit of
sodium carbonate whereas the colorless solution
in the glass contains phenolphthalein. The mix-
ture produces a red color. If taste is objection-
able, use rubber balloon as shown.

—Alton C. Kurtz.

Hookah

Ly

1L .. RUBBER TUBE
iy 2 TO3FT.LONG

' SMOKE
BUBBLES

A smoker’s pipe that is free from nicotine can
be easily made as shown above. The bowl and
stem of an ordinary pipe are separated and used
as illustrated. When tobacco is smoked in this
way, the fumes are drawn through water and
most of the nicotine removed. The result is a
cool, sweet smoke that cannot bé obtained in any
other way. Some addicts of this type of pipe
say that a very minute quantity of perfume
placed in the water is desirable.

—C. A. Oldroyd, Rep. 4433.
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It is possible to obtain a great number of differ-
ent combinations if we have on hand a set of
weights such as those shown above, namely one,
three, nine. and twenty-seven grams, ounces or
pounds as the case may be. Any weight from
one to forty pounds can be determined with
these four standards. They are variously ar-
ranged on opposite pans of the balance as shown
in the illustration, following the chart given at
the right above. Obviously in the illustration,
six ounces of material on the scale will bring
about a balance. —A. A. Blumenfeld.

Auyto Spring Wedge

When an automobile spring has to be wedged
upward as shown in the above diagram in order
to restore caster or in other words keep the axle
at the required angle, a solid metal wedge is not

_always obtainable. In lieu of this, a wedge can

be built up of ‘thin sheets of iron cut and bent as
shown., The edges are then hammered together,
whereupon the finished product will give just as
good results as will a solid wedge.—O. Justiss.

Unique Violin

A violin that will produce quite a great amount
of volume and with which the sound can be sent
in any desired direction is illustrated above. A
standard violin neck is used while the body is a
block of wood through which a hole is drilled
to the end of the horn. A metallic bridge is
soldered to the metal diaphragm, D. The diaph-
ragm is soldered to the horn, E. If carefully
made, this instrument will be very satisfactory.

—K. A. Sugh, Rep. No. 13,229,
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i WOVEN WIRE
4= -PICTURE CORD

A captive golf ball such as the one shown above
enables one to practice in a much smaller space
than would- be possible if a regular ball were
used. Drill a hole through an old golf ball, pass
several feet of picture cord through the hole and
fasten a home-made parachute to the other end
as shown. A knot in the cord next to the ball
prevents the latter from coming off.—F. S. Root.

Toy Submarine

{6 INLET-.__

A submarine that will really submerge can be
made from a few pieces of scrap tin and wire
and a clock spring motor as shown above. The
can illustrated must be rather strong so as to
withstand pressure. Fill tube with calcium car-
bide or two parts of citric acid and one part
sodium bicarbonate. Fit a dry, soft pine plug
loosely into the small hole in the top of the can,
place the boat in the water and it will sink only
to rise soon to the top again.—Fred C. Jones.
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TELEPATHY
[iditor, SCIENCE AND INVENTION:

In the May issue of SCIENCE AND /-'77]
InvenTION Magazine I read that you JJ/{/ //
were offering rewards for evidence of '(4//'. /L
telepathy, clairvoyance, etc. I am a -/?"r’/////;-’
former member of the S. P. R. (So- Zl”/\-/m}/w

ciety for Psychical Research) and have
had some experience in investigating
such things. My most satisfactory
work was done with telepathy and I
can assure you that telepathy really
happens. I am not going to try for
dhe telepathy prize because I cannot

- ey
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house and he would try his divining
rod. I kept always behind him no mat-
ter which way he turned. No other
person was present. He was very comn-
fident that his instrument would work
under these conditions but it did not.
He was unable to find the gold in any
case when it was hidden by the na-
chine, even after several trials. He
complained that the ‘“‘conditions’ were
not right so to test this we made a
number of experiments without the
hiding machine. In these he-walked
out in the woods to a point where I

could see him from a window and stood

afford the time and expense necessary
to get up a demonstration, and for
other reasons that will appear pres-
ently. Here is a summary of one of
wy reports to the Society for Psychical
Research.

The experiments to be described did
not start as telepathy experiments, but
as investigations along an entirely dif-
ferent line. » Mining engineers often
meet with a.common Dbelief or super-
stition that it is possible to find gold and other
valuable thiigs with a divining rod or the same
thing under a different name. Since there is no
basis in physics and chemistry for such a lelief, I
had always scofied at it and wondered that so many
people persisted in it.

Finally I ran across a prospector who asked me
to make him a divining rod using a secret formula
that he had. To humor him I did so and then told
him what I thought of it. He offered to demon-
strate and I made a small package of gold dust
and hid it. Much to my surprise and confusion
he found it—not only oncc but several times.
Disconcerted but unwilling to admit that such a
thing could be done, I made an appointment with
him for a series of experiments under more test
conditions on another day. When the day arrived
1 made 36 consecutive tests, using great care that
the man using the instrument should mnot learn
the location of the gold in any way except by means
of his -divining rod. He was successful at the
first trial in thirty of these tests, and after that in
some three trials in the other six. This is altogether
too much for the coincidence theory, In five or
six of the tests the man was blindlolded and in all
of them he had no chance to learn the direction to
the gold through any of his senses. I then pro-
duced a dummy divining rod made to look and
feel like the other one but without a secret formula.
Five experiments with this were all successful.
The man thought it was the same as the one he
had been using.- . o g

In all the. above tests someone present knew
tiie location of the hidden gold. There were two

scientific interest,

that the divining rod theory was right and that
there was some sort of mysterious attraction or
influence that moved the divining rod (or the man
who held it) tcward the gold.

The other was taat the divining rod wielder re-
ceived a direction impulse by telepathy from some-
one knowing the place of concealment. The last
explanation is plausible, because all divining rods
are made in such a way as to be very sensitive to
very slight, even unconscious, movements of the
user’s body. :

In order to settle the matter I arranged another
series of experiments with the same man. was
camped in a mountain cabin miles from any
settlement. In this cabin I built a machine for
hiding a ball containing gold in. any one of a series
of padded boxes arranged all around the room near
the wall. The ball could be released by pulling
a long string. It would roll against a series of
spauts leading to the boxes. A pull on another
string from the same position—out in the woods
one hundred yards from the cabin—removed the
spouts and closed all the boxes. Thus the ball
would be hidden im a small box at one side or the
other of a rather large room and no person living
could possibly know which box held it. ad-
justed the apparatus until it worked perfectly and
never hid the ball iwice in succession in the same
hox. . -

I then looked up my prospector friend and had
him bring his divining rod to my cabin and make a
series nf experiments. The procedure followed
was for both of us to go to the ends of the strings,

possible explanations of the phenomena. One was 1 would pull them, and we would return to the
Y vV VT T Y v v v v v v VY e e S R S e e e e o e e
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4 HE -publishers of Scrence axp InveENTion have decided to put the contents of this magazine
4 lo a popular vote by its readers. This magazine is published and edited solely tor owr 1§
readers; and we are more than anxious to give them exactly what they desire. For that reason, ¢
we thought it best to put the matter to a popular vote, and let the majority decide. You will b
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SCIENCE AND INVENTION desires to hear from its readers. It
SOI'lCits comments of general
opinions on science subjects.

on this page. i

and will appreciate
The arguments pro and con will be aired
This magazine also relishes criticisms, and will present
them in both palatable and unpalatable forms.
to say, this is the place to say it.
words and address your letters to Editor—The Readers Forum, c/o
Science and Invention Magazine, 53 Park Place, New York City.

So if you have anything
Please limit your letters to 500

i

with his back to the house while I
placed the ball by hand in one of the
boxes.” He then returned and found
the ball at once and was successiul
every time that the hall was coucealed
in this way. I kept behind him while
the test was being made as before, so
that no movement of mine could give
him an inkling of the right direction.
A return to the hiding machine Dbroke
the spell—he was unable to find the hall
unless I knew the hiaing place. .

In all the above experiments no word was said
about telepathy. The prospector understood only
that T was testing the efficiency of his gold finding
instrument. .

There is no rational explanation of that pros-
pector’s ability tor find hidden gold except telepathy.
My experiments proved that he was uniformly
successful when some person present knew the
hiding place and just as uniformly unsuccessful
when no person knew the hiding place. All other
conditions were the same in Dboth cases.

I have had a number of experiences with real
telepathy under various forms, but the above will
sufice for an example of it and an indication of
its nature. The transmitted thought is a vague
mental ‘feeling.”” It may be a sense of direction
like the above or it may be a feeling of fear or
other emotion. If it seems to take the form of a
definite thought transfer in the form of definite
words or pictures or other sense impressions, the
definite thought is formed by the receiving mind.
Thus the mind of the receiver will cause a vague
feeling of fear to develop into words of warning
or it wiil see a mental picture in a general way
like the one transmitted, but not exactly the same
except by a chance. If the sending and receiving
minds a-e so exactly alike that the same feclings
will lead to exactly the same thoughts, real mind
reading is possible.  Such cases are cxiremely
rare. On the other hand, the transmission of
vague fcelings from one mind to another is quite
comimon. "

Now you understand some more of the reasons
why I «do not care to ailtempt to demonstrate
telepathy in order to win a prize. All mental
rhenomena are difficult to control with lahoratory
exactiiess and when we attempt to control a men-
tal “feeling,”. well, it is like shoveling smoke.-

. Joux B. Prarrs, Mining Engineer,
. o Boise, Idaho.

(The great crvor you ade was in being in the
same ‘room with the prospector. Had you becn
aut of tie room the object would not have becn lo-
cated. - If one hides an object it is dificult for
themn to conceal a slight facial change ov to pre-
vent a slight gasp of breath, or even to stop a
twitch of the eves, which. would immediately give
away the presence of the concealed object.  Inas-
much as vou were standing behind the prospector,
there was wvery little possibility ‘that he couid see
the movement of vour eves,.but_it is simple for
him te motice a change in your walk, to_ hear a
slight change in your breathing, or to wnote any
other seemingly trivial effect.—EDIToR.)

Station -

RN

2 NEW YORK . -
258.5 Meters = 1160 kilocycles
is owned-and operated by the
pu_bl_is_k_e'rs of this magagine
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RINKLES

RECIPES & FORMULAS

BOILER

Edited by S. Gernsback

Vacyum Still

_.~ RESERVOIR

FLASK

A §.ti_11,(4}ery rapid in action, for producing dis-
. tilled water is.shown directly above. The reser-
voir is ‘merely a convenience for refilling the

. boiler. .The stop-cock at the bottom of the re-

ceptacle "is: opened until all the air has been

. driven from the apparatus by live steam. Then

close the stop-cock and turn on the tap water
through the condenser. Due to the partial vac-
uum in the boiler flask, the water will boil
furiously even with a low flame under it.

—Chris. Henricksen.

STOPGOCK

A simple funnel may be made from the top of
a broken test tube and it can be equipped with
a stop-cock by drilling a rubber cork as shown
above. A piece of solid glass rod cuts off the
flow from the funnel when it is pressed in and
allows the liquid to pass on when pulled out.

—A. A. Blumenfeld.

INSULATION

Etching Pencil

TAPE
N

RESISTANCE

i

AV

METAL TO BE ETCHED
— OR WELDED !

SWITCH

i -
(xTTERY OR
110 V. CIRCUIT

.JFor making an electrical etching pencil, one of
the ordinary types of clutch pencils with a metal-
lic barrel is pressed into service. A wire is sol-
dered to the head of the pencil and the barrel
covered with tape as shown. One terminal of
the current supply source is connected to the
pencil through a resistance while the other ter-
minal is connected to the metal to be etched or
welded., Use regular pencil leads and for etch-
ing, write slowly over the surface. For weld-
ing or light soldering, hold the point at the place
where the heat is desired. -—Frank R. Moore.

Wheel Repair

For repairing a spoke in a wire wheel such as
used on garden plows or small wagons, wire
nails of about the size of the spoke may be used.
Remove the broken end and pass the nail
through the hole that will be found in the rim
as illustrated above. With a pair of pliers, turn
hooks in the end of the nail and in the end of

the broken spoke. Engage these hooks and
with the pliers draw them up as tight as pos-
sible and the repair will be found to be very
scrviceable. A completed repair and one being
made are shown above, —R. Q. Hufford. -

Battery Filler

1
g HOLE

CORK \ ;

A large glass bottle, equipped with a long glass
tube and a short one to which a rubber bulb is
fastened makes a good filler for storage batteries.
Fill the bottle with distilled water and connect
a long rubber hose to the bent glass, tube. Place
the other end of the hose in the filler hole of a
cell and press on the rubber Bulb. A‘:hole placed
as shown will enable the operator to_control the
flow of water. If the device illustrated above is
lower than the battery, close the hole and pump.
Opening the hole stops the flow of water imme-
diately. —D. L. Campbell.

Egg Shell Fynnel

When in need of a small funnel, use half of an
egg shell in the end of which a small hole has
been made. The funnel will be found to rest
quite solidly on the top of a bottle and will be
a very satisfactory substitute for the more ex-
pensive thistle tube or small glass funnel.

-—C. M. Wilcox.

»
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Continuous News and Time Broadcast Service

A suggestion for a new radio service which would fill an existing want
By C. A. Oldroyd

ADIO has found its way into count-

less homes and offices, and has en-

tertained millions at their own

fireside. But radio would Dbecome

still more useful and almost indispensable

if a continuous time service combined with
a regular news service would be started.

At the present time signals are sent out

only once a day, and that at a time when

A continuous broadcasting service of the nature

described by our English correspondent would be

of great value to the public. Note the wide di-
versity of material that could be broadcast.

most people are at work or in their offices
where receivers may not be available. A
far better system would be the following:

Every five minutes, a time signal might
be sent out by radio telephony, so that any
listener-in can regulate his or her watch
by it. A wvoice announces, for instance,
SRIVE-FIFTEEN.” Again at five-twenty,
five-twenty-five, etc, a signal is sent, and
at the most, a listener would have to wait
five minutes before the correct time is trans-
mitted to him.

To malke the feature more attractive, the
four odd minutes between the time signals
would be filled in by transmitting the latest
news to the listeners. An announcer would
be supplied with special news-sheets fresh

English Correspondent. Reporter No. 4433

from the cable room of a large mewspaper
organization; in front of him would be a
clock fitted with a special alarm, preferably
operated by electricity.  Some twenty sec-

onds or so, before a time signal is to be
sent, a buzzer would warn him, and he
would interrupt this news transmission by
saying: “Now listen for time”’—a few sec-
onds’ silence—"“Three-fifteen”—only to con-

Sl
loaw!

INCOMING
NE\'\Ji\"

ing station of the future.

tinue reading out the news when the time
signal has been sent.

While waiting for the correct instant for
giving out the time, the operator's eyes
would be focussed on a large, carcfully reg-
ulated clock, so that the accuracy obtained
would be far greater than needed for ordi-
nary purposes. In offices, the loud speaker
of a powerful set could be switched on just
before the lunch interval, for instance, and
all members of the staff could set their
watches to the correct time.

Dwellers in a small town or farmers in
isolated districts would enjoy a continuous
and perfect time service at present denied
to them. But most of all, such a service
would win countless new recruits for radio;

The central portion of this illustration shows a
small section of what may be a news broadcast-
Such an iastallation
might even compete with newspapers.

business men who wish to be informed of
the latest happenings, as well as to have
correct time, housewives who steal a few
minutes from their work to hear how the
latest divorce case is getting on and who,
incidentally, are warned ‘to compare their
clocks and watches with the time trans-
mitted, yachtsmen many miles from the
coast, airmen and passengers in airplanes

or airships, in short, all sections of the
community would benefit by such a service
and would become habitual users of radio.
Instead of being a hobby or recreation,
radio would become a necessity to cvery-
body, and a few years should see a set in
every home.

As to the news service: this need not be
red-hot news alone, as there are many ap-
plications that have not been touched yet.
A few instances are given below:

1. For the photographer:

For a certain district, a standard exposure
for a certain stop could be sent out at fixed
intervals every day, this would hold good
for every district within many miles. For
instance : (Continucd on page 679)
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Dugas.

Miss Lorna Lee.

Above: Dr. Chas.
D. Isaacson.

On Monday eve-
nings at 8:30 P.
M. you will hear
all about famous
painters as told by
Mlle. Dugas.

The literary, the-
atrical and fiction
departments of
WRNY will be di-
rected by Miss
Browne.

The great music of
the world will be
presented via radio
by Mr. Cooper and
the Volga Trio.

Miss Lee, known
as.“The Love
Song  Girl,” ~ will
undoubtedly be one
of WRNY’s most
popular singers.

§P (EpitoriaL Nore: The new Program

Dirvector is known all over the world
as organizer of concerts for the masses
having reached miore than 5,000,000 peo-
ple face to face and in their homes—as
lecturcr, author and newspaper man.

T IS going to be the greatest fun of all

the things I have ever tried to do,

working out this new plan of broad-
~%- casting.

Yesterday, you might say, I went for the
first time to an improved microphone and
could scarcely believe myself as to what
was happening. Yesterday, you might say,
when I first told my friends that a man only
thirty miles away had heard me, they said to
me: “Dream on, dream on.”

FFirst, there is broadcasting, and then there
must come system in broadcasting. To me
radio is a combination of theatre, concert
hall, opera house, university, town hall and
field of sport. Eventually, there is no ques-
tion but that certain stations will be known
for certain things, just as magazines are
known in certain fields.

But, in the meantime, it will be the plan
of WRNY to get away from the haphazard-
ness of broadcasting and to so organize our
time on the air that our listeners will know
now, and tomorrow and in mouths to come,
what they will ind by tuning in on WRNY
at any moment.

In order to do this, WRNY has divided
its program into music, the other arts, the
theatre, literature and various educational sub-
jects.  These departments have been sub-
divided so that in music we find grand opera,
light opera, chanting, song literature, cham-
ber music, violin courses, etc., and, of course,
the best of the popular music.

In literature, we have fiction, poetry and
serious writings, old and new.

There is a sculpture department, courses in
history, geography and science, and so on.
The plans will work out something like this:
If you tune in on WRNY Monday, you
will always find popular dance music, folk
songs and national music of the weorld.
Always on Monday there will be poetry and
painting and history and geography and
travel, but Tuesday, on the other hand, will
be a night for light opera and orchestral
concerts, and just a word or so on architec-
ture.

If you are of a studious turn of mind,
you will soon learn that always on Tuesday
you can find lectures on law and history—
and so it will go on all through the ‘week.
Wednesday will be dedicated to songs, fic-
tion, history and sculpture, and Thursday,
the more popular music with certain eon-
cert features.

Friday will always be known as grand
opera and band concert night, and the night
of unusual noveltics. I do not want to tell the
whole story here. Radio News has already
published a little booklet that gives a plan
and outline, which will be mailed to you
upon request. The staff of WRNY is now
at work on a big broadcast book that you
will want to have in your possession, be-
cause it will be the first advance prospectus
of broadeasting of any station in history.
It will tell you at least six months in ad-

vance how to follow everything you want
to know. .

ln_ order to carry out this tremendously
ambitious program, WRNY ig gathering
about itself an excellent company.

In the grand opera department there will
be associated regularly such noted conduc-
tors as Clementi De Macchi, Salvatore
Avitabile, Louis Aschenfelder, E. D. d’Avig-
neau. Both Mr. De Macchi and Mr. Avit-
abile have conducted throughout Europe
and America and Mr. Aschenfelder has
turned out some of the greatest singers.
D'Avigneau conducted the California grand
opera company and brought Leoncavallo,
the composer of “Pagliacci,” to America.
One organization that is now being prepared
for WRNY is a complete chorus and or-
chestra.

The light opera department will give such
performances as “Patience,” “The Mikado,”
“Tales of Hoffman,” etc. An organization

(Continued on page 675)

Alexandre Zeitlin will broadcast a series of talks
on sculptors Tuesdays at 9.40 P. M.
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I'Y—Radio News,
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More Details in Regard to the Sharpest Tuned Statien
Operating in the United States Today

The photograph above shows Gilson V. Willets, manager of staticn
WRNY, tuning the fransmitter of that station preparatory to going cn

The screens are removed from the sides of the transmitter
order to show the enormous tubss used. A wave-meter is at
Mr. Willets’ side.

the air.
frame in

Above we see James Maresca, chief engineer of station WRNY at the

The operator at this position is in touch with all re-

mote control points and with the main studic. He also operates. a

volume control which keeps audibility constant. At the right of the
vanel is the 600 meter operator listening for an SOS,

control panel.

One of the popular feature artists at WRNY, the Novelty Station in New York,

is Jerome Lama, who is here shown playing a solo on his favorite instrument, the

Musical Saw. This versatile and original young man draws music from unheard

of sources, one of which is nothing less (or more) than am ordinary toy balloon.

WRNY is owned and operated by the Experimenter Puldishing Co., publishers
of this magazine.

Station WRNY has attained
the reputation of being one of
the sharpest tuned stations ot
the air in this country. At all
times it is most difficult for
anyone listening in to find any
deviation from the assigned
wave-length. Even the most
delicate of appararus cannot de
this, inasmuch as the station i3
so well operated and the in-
struments are under such a con-
stant check that it is almost
impossible for such a change to
take place.

A standard frequency wave-
meter is used at this station and
it is the one imstrument that is
seldom if ever idle. It is in
frequent demand, and during
the time that the station is on
the air it is in constant use.
Located at the elbow of one af
the operators in charge and set
at the wave-length upon which
WRNY operates, this meter
immediately -shows any dis-
crepancy in the emitted wave.

Another reputation that
WRNY has always lived up 10
is that which has accorded it the |
title of the “Novelty Station.”
Many of the programs are most
unique in character. TFor in-
stance, the “Toonerville Trol-
ley” broadcast once a week at
midnight has been pronounced
as one of the most novel fea-
tures ever sent out. ‘“Amateur
Night,” another feature of this
station, has brought in an enor-
mous flood of letters from lis-
teners-in. >

A rear view of the cantrol pamel with its various
metallic shields removed is shown directly abave.
This is the same panel that Mr, Maresca is
shown in front of in the photograph on the
extreme left-hand side of this page.
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When erecting a radio aerial, the
wire should never be allowed to
pass over or under any wires carry-
ing current. This holds trué¢ regardless of
whether the wires are of high potential
or are ordinary service wires or telephone
lines. Breakage of the aerial or even a
stretching of the wire might cause a contact
between the aerial and the live wire, wherc-
upon there is a possibility of damage heing
done to the set as well as the line.

In connecting up both your “A” and “B”
batteries to the set, do not fail to use wire
covered with heavy insulation, preferably
rubber. A short circuit here can do consid-
erable damage not only to the batteries, but
there is a possibility that a fire mav be
started through the heating to incandescence
of the wires composing the short-circuit.

In the installation of a radio set
there are many things that the builder
should watch if he will avoid trouble
of all kinds. We have outlined the
most important precautions that must
be taken on this page. Directly helow
we show the user of a portable set
attempting to raise his aerial by means
of a kite. The wire attached to the
kite is very close to a high tension
line. Therz is a possibility that this
wire may touch this line with conse-
quent disastrous results to the holder
of the other end. When you must use
a kite for this purpose, keep away
from all nearby wires.

Science and Invention for November, 1925

Do not run a radio aerial across a
public highway, particularly if that
aerial is low. Stretching of the wire
due to temperate change or other
causes may make the wire so low
that it will interfere with the prog-
ress of wvehicles. Furthermore, if
the wire breaks, it may cause trou-
ble with passers-by.

<t
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Do not attach your antenna to any
electric light line, telephone or tele-
graph pole, unless you can obtain
specific permission from the com-
pany owning the poles. To do this
unauthorized is to invite trouble in
the future.
Do not forget to properly protect
your aerial with an approved light-

ning arrester.
Iy
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An indoor aerial is good. but keep it away

from surrounding chandeliers and electric

light wires. Do not tap or to your neighbor’s

aerial. It is bad business and never satisfac-
tory.
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Removing Insulation from Wire

3 ERE is one thing that often receives
all too little attention from the ama-
teur radio set builder. The writer

las seen different people working on radio

sets who will take a pair of scissors, a

pocket-knife, or even a table knife to re-

move an inch or so of the insulation from a

wire. This is all wrong, for no one of these

ways should be followed if you would avoid
trouble. If, for instance, you are to try to

strip the insulation from a wire using a

pocket-knife as shown in the accompanying

photograph, there are two things that may
happen. First, if the wire is comparatively

e S
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Do not use a knife for stripping the insulation
from wire unless a notch is ground in the blade
as described in the text.

small, you may cut all the way through it
and then, if your wire has formerly been
measured to fit a certain connection, it will
he too short and a new piece must be taken.
On the other hand, even if you do not cut
the wire completely through, vou may put a

By HERBERT E. HAYDEN

nick in it that will weaken it mechanically
so that at some future time it may break
just when it is most needed. Any sharp
edge of this nature must always be avoided
when you want to strip a wire. ’

After the insulation is broken, it can be quickly
removed from the wire with a pair of pliers held
as shown above.

One good kink in connection with this
work 1s to grind or file a small semi-circle in
the edge of the knife near the handle. This
will not affect its cutting properties, but by
placing a wire in the notch, the insulation
can be cut and stripped without any fear of
harming the wire. Even with this method,
however, there is a chance that if the tool
is incorrectly manipulated, the wire may be
nicked slightly with the possible result men-
tioned above.

The best method that the writer has found
for the operations under discussion is to use
that little portion of the pliers directly back
of the joint or in other words, on the op-
posite side of the joint from the cutting

647

edge. This space is found to be particularly
well adapted to stripping insulation in a pair
of pliers of the type illustrated. Open the
pliers slightly and place the wire between
the {wo flat surfaces found at the point
mentioned. Then squeeze and it will be
found that the insulation will be cut on both
sides but that the wire will be undamaged.
Remove the wire from this position and
strip the insulation from it with the other
part of the pliers as shown in the photo-
graph. Perfect results will be obtained.

In passing, we might also mention the fact
that there are certain types of what are

e TG R R
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The insulation can be broken preparatory to
removal from the wire with that part of thz
pliers illustrated in use above.

known as long-nose pliers that will perform
the- same operation as that described above
if the wire is placed between the jaws close
to the joint. Press and then release slightly
and you can strip the insulation off the wire
with the jaws.

New Radio Loud Speaker |

HE weakest point of many radio sets is the reproducer, particu’

L/APHEASN

Loud speakers with adjustable
diaphragms are most valuable
because of their adaptability to
various and changeable condi-
Illustrations at left and
above show one type to be at-
tached to a phonograph.

tions.

T have become so used to loud speakers employing conventional

larly when any great volume is desired. In order to compensate
for variations in the amount of power delivered to the spealeer, it is
quite desirable to have the air gap between the diaphragm and the
pole-pieces adjustable. Often loud speakers and even headphones
have appeared on the market having adjustable features, but prac-
tically all of them have drawbacks. The photographs directly above
show the best of them. Directly back of the unit is a large pointer
and a’ self-locking adjustment. A scale shows the proportional
distance between the poles and the diaphragm. This unit can be used
either on a phonograph tone-arm or on a horn. The type shown
above is equipped with a soft rubber phonograph adapter. This unit
gave excellent tone quality and volume on test by the ediiors. As
many of the latest cabinets contain built-in horns, this type of speaker
unit is very much in demand.

horns or cones that something on a different style is always
interesting. Therefore, we illustrate the complete loud speaker shown
above which is but 814 inches high by 6 inches wide at its widest
point, but which will give sufficient volume for all purposes and at
the same time will reproduce with great fidelity. As shown in the
cross-sectional diagram, the actual reproducing unit is located in the
top of the bell. From it the sound is projected downward, reflected
up, and then down again and out into the atmosphere. In this way,
a comparatively long passage-way for the sound is provided in a small
space. The unit is so characteristic in construction and so compact
that we are sure all of our readers will be interested in it. This
novel speaker responded very well to weak signals yet does not rattle
when it is required to reproduce with great volume, as tests by
editors proved.
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HIS receiving set is really six sets
- in"one. It can be operated with one,
- two, .three, four or hve tubes, and as
a long.or short wave receiver on any
or:all of the tubes. The limitation of wave-
leggth range, common to most receivers
bullt on the principle of the Neutrodyne, is
overcome to a great extent in this instru-
ment by a . tapping arrangement, which
allows equal volume on all wave-lengths.

I attribute the success of this set to the
coils which I have used. They are made
in the following manner:,

Drill fifteen radial holes in the edge of
the flange of a wooden magnet wire spool
(around the circumfierence of the flange,
toward the center) with a No. 29 drill, at
such distance apart that the space
between them is equal. Some
spools differ slightly in diameter,
but the holes will usually be
about 34 inch apart. Be sure to
drill the holes in-a true circle
around the spool. Insert four-
teen eight-penny nails in the
holes and a wooden dowel, or
preferably a piece of celluloid
knitting necedle, in the fifteenth
hole. Do not drive nails or
dowel into the spool, because
they must be {aken out again
after the coil is wound. The
coils are wound with No. 24
double silk-covered wire through-
out. '

To wind the coils, first wrap two turns
of ordinary wrapping cord next to the spool,
winding over one nail and under one. This
is to prevent the coil from sticking after
being completed. Coils 1.3, LS and L7 start
at the dowel. Wrap the wire around it
once and twist to hold it in place. Then
wind on 35 turns, winding over two nails
and under two, and again twist around the
dowel. This coil is wound to the right with
preferably green. covered wire. Then let
the spool of wire you are using lay in your
lap or on the bench without cutting the
wire, until the primary coil is wound.

Before winding the primary, wind on four
turns of ordinary wrapping cord, over one
and under one. Red or blue will make good
looking coils when finished. Wind the pri-
mary coils, L2, L4 and L6, with No. 24
D.5.C. wire (white) winding over two and
under two, as with the secondary, but to the
left instead of the right. Wind on fifteen
turns, then twist around the dowel and cut
off, leaving about six inches of wire for
leads. Four turns of red cord are then
wound on as before.

" Then take the spool of wire you started
with, and bridging the primary coil with
a small loop, wind on 10 turns to the right,
and make a loop for a tap, then wind on 15
turns, twist around the dowel and cut off.
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This . will give.you 60 turns on the sec-
ondary.. . - )
Cenient the coils along the nails only. Do

" not cement at.the dowel, or between the

nails.  Theén withdraw the dowel "umil it
just clears. the spool at the inside of .the
coil. Then take out all the nails and slip
the coil off the spool. Then push the dowel
through the coil until it extends about 4
inch beyond the inside winding, and cement
all leads to it. Use collodion for cementing.

You will then have a low loss coil with
the primary in the center of the secondary,
the two coils being wound in opposite direc~
tions, and separated from each other by the
wrapping cord. The dowel is the mounting.

When connecting the coils in the set, the

A Novel Six-In

By L.

soldered together, in both stator and rotor.

The dials will very seldom read the same,
after the instrument is assembled. To rem-
edy this, tune in a station around 500 meters,
then remove wire from inside of secondary
coils, one turn at a time, on those coils con-
nected to condensers which read lowest,
until the readings are the same. After con-
densers are balanced, tap each coil 30 turns
from the inside end of winding. This con-
nection is for the short wave side of the
switch, as shown in diagram.

The “A” battery is counccled to the
switch. It will be seen in the diagram that
these condensers are switched to shunt either
the long or short wave connection. Do not
comnect rotors to the grids.

The 1 M. F. condenser by-
passes both “A” and “B” bal-
teries, and adds volume and clar-
ity to the results.

Any standard tube will work
in this set, but UV201-A tubes
are recommended. Note well
that each tube has its own rheo-
stat. After you have used this
set for a while, you will find

A front view of this rather simple yet very efficient and flexible five-tube
receiver is shown in the photograph directly above,
change switch that is located between the first and second dials.
jack arrangement makes it possible to use from one to five tubes on any

desired wave-length between 200 and 600 meters.

inside winding is the long wave-length con-
ncction, and a tap is taken 30 turns [rom
the inside winding, afier the condensers are
balanced (as described later) for the short
wave-length connection.  The tap ncar the
outside of the coil is connected to the neu-
tralizing condenscr, leaving the outside con-
nection for the grid. The primary lead
nearest the inside of the coil is connected
to the “B” Dbattery, except on the first zoil,
which connects to the ground.

These coils are mounted, by means of the
dowel, on a piece of hard rubber 14 inches
long and 2 inches wide. Borc three holes
6 inches apart, the size of the dowel, and
shellac the dowels into them, placing the
coils at an angle of about 30 degrees from
the line of rubber base (see photos). Put
rubber supports onc inch high under the
rubber base, and screw to the base of set.
It is advisable to drill six holes necar each
coil for No. 6 screws, for counections from
coils to other parts of the instrument.

The condensers, 8, 9 and 10, are 19-plate
condensers, witl werniers, preferably of the
same make. It is better to get 23-plate con-
densers and rebuild them to 19 plates, with
10 plates on the rotor and 9 plates in the
stator, so that the end plates will be rotary.
Selectivity and volume are added to the set
by assembling them in this manner. After
assembly, the plates and washers should be

Note the wave-length
A plug and

great advantage in having the
rheostats at hand for tuning.

When less than five tubes are
in use, the filaments are turned
off in those not used. The rheo-
stats all have 30 ohms resistance.

This receiver has several ad-
vantages. There is no necessity for using
five tubes to bring in a station which is
located only a few miles away. The plug,
with the antenna and ground connected to it.
is inserted in the detector aerial jack, and
the station is received on three tubes with
the loud speaker and one or two tubes with
the phoues as desired. Stations between 325
meters and 600 meters are reccived with the
switch thrown to long, and between 200 and
325 with the switch thrown to short.

There is no difficulty tuning through local
broadcasting with this receiver.

(Editors Note: This receiver is particu-
larly adapted to weceiving WRNY, as it
tines wvery low. It is especially recom-
mended to our readers as many stations are
now opcrating below 250 meters, the usual
lowe tuning point of the average sct.

We are ail particularly interested in short-
wave reception at the present time because
there are more than 100 stations operating on
the lower wave-lengths just above 200 meters
that a good many scts, particularly of the
home-made wvaricty, cannot bring in. If our
readers have other uniquely designed sets
that they havé made themselves wwhich will
really scparate stations between the wave-
lengths of 200 and 275 meters, we would be
dlad to recetve articles detailing the con-
struction of them for consideration for pub-
lication in this magasine.)

Note honeycomb coils used in this set.

Foreign Receiver

ECEIVING sets that originate in for-
eign lands are so different in design
from those that we have in this country that
they are always interesting to us. The photo-

graphs at the left and right show front and

back views of a highly efficient, but not very
compact receiving set, which is in use by one
of our correspondents in India and with
which he is able to receive English broad-
casting stations and has received KDKA,
located in Pittsburgh, Pa., U. S. Three stages
of radio {frequency amplification and two
stages of audio frequency amplification are
employed. —D. R. D. Wailia.

[
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-One Receiver

RINGER

Reference to the photograph above will give the reader an excellent idea of the

complete layout of this rather unique receiving set, Note the method of
mounting the special coils used. Connections are brought out to a terminal
block at the rear of the baseboard.

The illustration at the immediate right shows in
detail the construction of the specially wound
tuned radio frequency transformers that are em-
ployed in this multi-wave receiver. Note that the
tap which goes to the change-over switch is not

The close-up photograph above shows the details
of the anti-capacity switch that is used for chang-
ing from the low to the high wave-length band.
All of the connections for this switch are shown
in the diagram directly below. You will probably

made until the receiver has been balanced so that i TO have to get a four-pole double-throw switch of
the dial readings are all the same for a given 3 4 /,’qEUTRAL; the]i type Zhown afndhuse only three of the mov;ble
wave-length. The directions for the locating of - 1ZING poles and sizx of the stationary contacts. ou
this tap are given in the text on opposite page. SECONDARY~ COND. can easily determine this for yourself when you

A second tap is made for the neutralizing con-
denser connection, Make this when winding
the second half of the secondary coil.

WINDING

go to buy the instrument. Note the angles at
which the coils are mounted. This helps
in keeping the set quiet in operation,

——

—
<77 NEUTRALIZING _ ~MOUNTING OF COILS ~ w\
CONDENSER ™. AUDIO FREQUENCY
ANT. UAcK e = ,‘TRANSFORME\RS . MF,
5 TUBES ANT. JACK » ) 3 CONDENSER
# L3 L4 | 3TUBES ~f~=-< i P. ¥S. |
T8 AL
8 F Lt ——:
| . .AG : =S E ( —]
T2 1 .
L'Z | | |
ANT. JACK 3 ) MF. iy
S . 4 TUBES e o0z i
PLUG y — j 25 )
= Y- ' 1 P %
ANTI- S —r— ¢ <
cAPACITY | _--~»Hld bld B T
4 MF. SWITGH-
COND. £ k b 2
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= T B—  22V. 45V.  9OV.

The complete circuit diagram shown above illustrates all of the connections
for this six-in-one receiver; the antenna and ground are connected to a plug

which is placed in any one of the three first jacks according to the number of
tubes that it is desired to use.

Turn off tubes not in use.

F ‘ 24n ot j
DRILL 3 HOLES FOR VARIABLE~-—~~- — 4 |
/ CONDENSER SHAFTS i =~ )
T t T =4
s \ 4 \ / ~Nog e -7, -
STy A A \ L g R -
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DRILL HOLE /Zj//////‘/&// WAVELENGTH _BWITE /4/;%?/ ANT JACK \\///////5/ ij;on 7 “ o
FOR ANT. QﬁCK " //////\ SHORT LONG m"’///////l\ _ /////////"C\ // : : I
~a * 4 ot ¥ 7 ) N
ra N l d | oot e g ;L////'/// /4;/ JeraTER  2MPIER DRILL 3 HOLES
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f w,\gme |77, vesmee DETECTOR //f/ s /// AKJA%UALIJSFIIOJACKS
. AN 3t 3 3'— /%/ AMPLIF
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- n 1 —-n [] I n
L ﬂ——s%" r 6" - T 6" —— 3' 3 21“" ' :

From the panel layout given abové, you can readily make up your own panel

and lay it out in the best possible manner.

The panel that the author used

was 24 inches long by 7 inches wide. |
be used but fibre or substances that absorb moisture should be avoided.

Any suitable insulating material may
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An Efficient Two-Tube Reflex Circuyit

Two Tubes Give as Good Results as Three

By C. HOWARD SCHOPOFER
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The circuit diagram of this highly efficient reflex circuit which, without any
fixed by-pass condensers, gives excellent results, is shown directly above,

NDOUBTEDLY the reflex circuit has
found its own place in the annals of
radio and is with us to stay. It offers

a most interesting field for experimental
work and {frequently wunusual results are
‘obtained from even an ordinary array of
apparatus. Particularly are reflex circuits
adaptable to use in portable receivers. Many
experimenters have turned toward these effi-
cient circuits for sets that they can take
with them on trips, but which can be used
in the home also under practically all con-
ditions. The set that the writer has de-
signed has given some very good results.
The entire unit is even more interesting
when it is learned that it can be assembled
on a panel only eight inches long by six
inches wide. A really workable two-tube
set in such a small space is a novelty. The
one big space-saver that the writer came
across and that make$ this set possible is
the use of a special variable condenser that
takes up no more room than an ordinary

Note the very compact arrangement of the instruments used in this two-
tube portable receiver. The writer has had wonderful success with this set
and you can duplicate it by following instructions.

dial. It does not project back of the panel
at all. These condensers can be plainly
seen in the photograph below and to the
right.

When using this receiver as a portable set,
two ordinary “C” batteries in parallel fur-
nish the “A” supply for two UV199 tubes.
In this way much weight and space are
saved. Despite their small size, these bat-
teries will give quite long life because of
the small current resumption of the tubes.

The constructional details are, in essence,
as follows:

Two standard type sockets are mounted
on round-head machine screws three inches
long. These support the sockets away from
the panel as shown in the photograph. Small
audio frequency transformers of the type
shown help further to economize space. A
semi-fixed crystal detector is mounted in the
center of the panel. Select a good one so
that you will not have trouble on this score.
Variable condensers of the type illustrated

The two radio frequency amplifying transformers are wound on spider-web
forms, that can easily be made by anyone. Note the plug and jack system.

are recommended if the set is to be made
very compact. The radio frequency trans-
formers are wound on spider-web fornis
three inches in diameter and the details for
the number of turns are given on the circuit
diagram above. Two forms are used for
each transformer, separated about 14”.
Note that the units are mounted at right
angles to each other. They should also be
placed as far apart as the size of the panel
will permit. Oscillation should take place
when the crystal circuit is open. If it does
not do this, try reversing the leads to the
primary coil of the second radio frequency
transformer.  Connections to the crystal
should also be reversed to determine the
best operating connections.

Forty-five volts of “B” battery will usually
be found sufficient for operating UV199’s.
Local stations can usually be received with
loud speaker volume. Be sure to connect
the “A” battery terminals as shown in the
diagram. .

The front panel view of this set shows the plug and jack arrangement en-
abling the last tube to be cut out when not desired. Note the socket mount-
ing and the position of the crystal detector.

0
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Hints for Radio Byilders

ANY crystal set owners will wel-
come the decided improvement
which is shown by Fig. 1. Here
we have an arrangement which
allows full wave rectification with resultant
increased tonal beauty and volume. Two
similar crystal detectors are used, connected
in such a way that their output is additive

Part Il

By LEON L. ADELMAN. Assoc. LR.E.

originated by Mr. Hugo Gernsback, editor
of this publication. It is called by him the
Interflex Circuit. As can be seen, it com-
prises a crystal in the grid circuit of the
detector tube which allows dispensing with
the grid condenser and grid leal. A poten-
tiometer is also included in the circuit and
the correct manner of wiring it so as to
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by simply throwing the switch. Deai per-
sons will find the device to be very helpful.

Those who have several straight-line ca-
pacity condensers and who, after having
read so much lately about straight-line fre-
quency and straight-line wave-length con-
densers may wish to change, will save
monecy by converting the condensers they

and that one of the headphones receives one  afford grid bias control is shown. FExcep- lhave on hand. The straight-line irequency
=
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Several vdluable hints of interest to the radio experimenter and constructor
are illustrated above and described in detail in the accompanying text. A

half of the incoming waves, while the other
one gets the remaining half. The circuit
shows the midpoint or series connection be-
tween the phones utilized, and each of the
veceivers shunted by a .002 fixed conden-
ser.  Sometimes, if the signals in one of
{he receivers are louder than in the other,
it is apparent that a bad contact exists in
one of the detectors and the condition should
hbe remedied at once. One cannot escape
remarking the wonderful quality of the
music or speech which such a circuit affords.
Experiments with the arrangement show
that even static is somewhat suppressed, and
when used in conjunction with a resistance-
coupled amplifier, perfect reproduction is ob-
tained. -

In Fig. 2 is shown a new development as

tional clarity is vouched for the set and the
experimenter is advised to try it.
Sometimes, it is desirable to allow several
persons to listen-in to a telephone conversa-
tion, simultancously. The amplifier unit of
the radio receiver will be found to be
quite handy for this use. All that is neces-
sary is to have a double-pole double-throw
switch and a separate battery of 6 to 12
volts for the modulating eurrent. Thé tele-
phone receiver is placed in front of a micro-
phone and. the switch thrown aver to the
correct position. With the relatively high
potential of 135 volts on the plates of the
amplifier tubes, it is possible to reproduce
the telephone conversation with great
volume. At an instant’s notice, the ampli-
fier unit can be connected to the radio set

-
i

most interesting circuit and one that we would like to have répo.rts' upon ©
is shown in Fig. 1. Try different crystals until the best results are had.

Cs

condenser is THE thing with which to tune
in the various low wave stations. Its use
greatly facilitates tuning and will aid in
bring'ng in many stations never heard be-
fore. By a simple process of cutting down
the plates successively, such as is illustrated
in Fig. 4, the desired results can nearly be
achieved.

When omne comparcs the functioning of
condensers of this type in a short wave set,
with that of the other types, he will want
to equip all his receivers (if he has several)
with them. -

The fixed condenser has been.used with
more or less success by set-builders. Gen-
erally, they are used as by-pass condensers,
but there are several other uses which great-

(Contimited on page 680)
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The circuit diagram of this extremely simple five-tube set is shown directly
Only the input to the radio frequency amplifier is tuned as the two

above.

other R.F. transformers are of the fixed type.
the “B” battery aid in stabilizing the set.

By-pass condensers across
The one dial set is here at last.

Five Tubes With Simple Tuning Control

INCE radio broadcasting has been devel-

oped to a point where it is entirely prac-
tical and since hundreds of thousands of
uninitiated persons have started to take an
interest in the science of radio reception,
manufacturers have turned their attentions
toward the production of broadcast reception
sets that can be used by almost anyone, even
though they do not have any technical knowl-
cdge of radio. We have presented sets of
this nature from time to time and here illus-
trate another one for the benefit of our
readers. This particular set does not make
use of multi-unit variable condensers or of
complicated systems of gearing in order to
operate more than one instrument with a
single control, because in this particular case
there is only one variable tuning unit in the
whole set and that is the variable condenser
in parallel with the input tuning coil. The
other two small dials on the front of the
slanting panel control a potentiometer and
a rheostat.

Although this set contains five tubes, the
cabinet that encases the entire unit is quite
small in size. The outfit is attractively madec
and the panel is placed in a slanting position

OR the radio constructor

who desires to attempt to
duplicate the results obtainable
with this receiver on one that he
makes himself, we give the fol-
lowing data. The aperiodic an-
tenna coil shown in the schemat-
ic diagram at the top of this
page should be wound on a tube
of insulating material 274 inches
in diameter. This coil comprises
6 to 10 turns of No. 20 D.C.C.
wire, wound at the end of the
tube. On the same form and 34
of an inch from the antenna
coil, the input tuning coil is
wound. This should have 60
turns of the same sized wire as
1s used in the antenna coil.. Do
not paint the surface of the
winding with any material as
this tends to cause losses in the
circuit that are not desirable. If
you use a rigid tube and wind
the wire tightly, it should not
slip out of place. If, however,
the latter is found to be the case,
paint 4 strips of collodion
lengthwise of the coil and spaced
at equal distances around it.

By A. P. PECK. Assoc.I.R.E.

as can be seen from the two photographs.
This not only improves the appearance but
at the same time it makes tuning somewhat
easier. The photograph in the center of the
page shows the large tuning dial equipped

Above: A front panel view of this new single
tuning control broadcast receiver.

with a vernier, This latter device aids con-
siderably in tuning, inasmuch as the trans-
formers used in the set are well designed
and the consequence is quite sharp tuning.

Stabilization in this set is not accomplished
by any of the usual neutralizing methods,
but, instcad, a 400-olim . potentiometer is
shunted across the “A” battery and is used
to control the first radio frequency amplify-
ing tube. Even though it is often said that
potentiometers introduce losses in receiving
sets, still it is true that the same is found
when any other method of preventing oscil-
lation is employed. Since the potentiometer
system is always under the control of the
operator, it is often a favorite with many
who are familiar with all types of receiving
sets.

As can be seen in the photograph at the
lower center of this page, the interior layout
of this receiving set-is simple in the extreme.
The circular instruments located between the
three tubes on the center sub-panel are the
fixed radio frequency amplifying transform-
ers. If the reader wishes to make a set of
this nature for himself, he can employ any
transformers in this part of the circuit that
will cover the broadcast band. The input
tuning coil may be a standard tuned radio
frequency transformer,

THE audio frequency ampli-
fier used with this set is ex-
tremely simple and is laid out on
the haseboard directly in back of
the panel that supports the radio
frequency transformers and the
first three sockets. Any con-
structor can easily duplicate this
layout if he desires.

With a set of this nature,
practically any types of tubes
can be used and even in the radio
frequency amplifier not much
difference will be noticed with
different tubes. This is just the
opposite with the case of a neu-
tralized R.F. receiver for in the
latter it is necessary to rebalance
the radio frequency end of the
receiver when new tubes are
used. Here, however, because
of the potentlometer balancmtT
system, any change necessary is
quickly effected. In the photo-
graph at the left, adapters are
placed in all the %ockets so that
UV-199 dry cell tubes can be
employed. As mentioned above,
however, others can be used
with e\cellent success.
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RADIO ORACLE

In this Department we publish questions and answers which
to this Department cannot be answered free.

ANTENNA ADAPTER
(399)- Q. 1. Samuel Vasquiez, Mexico,
asks whether he can make up an adapter
so that he can use his Super-Heterodvne
receiver, which is designed for use with a
loop ounly, with an outside aerial.

An antenna adapter may be made
with a standard three-circuit coupler but
the rotor need not be used. The primary
connects to. aerial and ground in the usual

ANTENNA ADAPTER SUPER-
(3 CIRCUIT COUPLER ~ HETERODYNE ~
tLESS ROTOR) RECEIVER

“PRIMARY

Q. 399. An antenna adapter for use with super-
heterodynes is simple to hook up as shown in
the above illustration.

manner. The secondary connects to the
set in place of the loop. The loop variable
condenser will then tune the secondary of
the variocoupler instead of the loop.

INPUT TRANSFORMER
(400) Q. 1. L. M. Whaley, Augusta,

G, wants some information for the assem-
bling of an input transformer of the tuned
tyne which will match intermediate fre-
quency transformers that he has on hand.
This 1s for use in a Super-Heterodyne.

A. 1. We would suggest that you use
two honeycomb coils. They may be of
600 turns and 1,000 turns for the primary
and secondary, respectively. The primary is
shunted by a variable condenser of .0003
mf. capacity. The secondarv is shunted by
a very small condenser of less than .00025
mf. capacity. We would suggest a capacity
of .00015 mf. This condenser may be fixed.

FIXED CONDENSER
(401) Q. 1. George A. White, Paw-

tucket, R. I, says that he cannot obfain
04 mi. by-pass condensers and asks if a
smaller type can be used in place of them.

A. 1. Two .02 mf. condensers or four
01 mf. condensers, connected in parallel
will be satisfactory.

NEUTRODYNE VS, TUNED R. F.

(402) Q. 1. Leonard Appel, Washing-
ton, D. C, asks us to compare the Neutro-
dyne type of receiver with the ordinary type
of tuned radio frequency set that is not
neutralized.

A. 1. There are good and had points to

be spoken of in connection with these two

types of multi-tube sets. The average Neu-
trodyne when properly neutralized is very
quiet in operation, whereas the average
tuned R.F. type of unneutralized receiver is

noisy and gives vent to the wusual squeals
and howls that all operators of regenerative
sets are familiar with. On the other hand,
however, a properly built tuned radio fre-
(uency receiver will give much greater vol-
ume and usually is better for “DX” recep-
tion than a Neutrodyne. The choice be-
tween a Neutrodyne and an unneutralized
receiver lies in your own desires, If you
want a quiet set and do not care for ex-
treme “DX” reception, a Neutrodyne will
give excellent results. On the other hand,
a tuned radio frequency receiver with the
same number of tubes is somewhat cheaper
to buy than a Neutrodyne and will as men-
tioned above give louder signals and more
“DX” reception.

GRID LEAK ADJUSTMENT
(403) Q. 1. Wm. H. Bleschke, Chicago,

I11,, says that a continuous whistle is pro-
duced in his receiving set which cannot be
eliminated unless he reduces lis grid leak
to about ¥4 megohm. He asks how this
trouble can be eliminated. g

A. 1. We do not see any reason why you
should desire to get at the trouble with your
receiving set, since you have already found
it to lie in the grid leak. You say that the
whistle will be eliminated by reducing the
leak to 14 megohm. We would say that
you should leave the leak set at this point,
as it is undoubtedly the: correct operating
point for the particular tube yoll are using.

- STORAGE “A” BATTERIES
(404) Q. 1. Orlan “Brown, Niagara
Falls, N. Y., refers to an article describing
the construction of a storage “A” battery
published some time ago in the pages-of- this
magazine. He asks whether or not the holes
punched in the plate go all the way through.
A. 1. The holes punched in the plates
of the “A” battery you mention are to go
all the way through the metal. A 10-penny
nail may be used for this purpose. We would
suggest that you follow the directions given
in the article you mention and use plates
of the size advised therein. A completed
battery of the size described will have an
ampere-hour capacity of approximately 12.
Q. 2. In the storage battery charger, de-
scribed in the same issue of the magazine
as, the “A” battery, what use is the 100-
watt lamp put t6? = .
. 2. In this, simple: battery charger, a
100-watt lamp is used to reduce the amount.
of current passing, through.the rectifier. If.
you place a 40-watt lamp in. the circuit in
place of the 100-watt - lamp, the * chatging
rate would be lowered to about two-fifths
of an ampere,

REFLEX DETECTOR
(405) Q. 1. Herman Heibner, pre-

stone, Minn., asks why a crystal detector is
usually used in reflex sets and whether or
not he should substitute a vacuum tube de-
tector for the crystal type shown in a dia-
gram which he ‘sent "us. ’

A. 1. Oscillations are “easily  started
when vacuum tubes are used as detectors
in reflex sets. It is »f_o‘f that reason ‘that
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we feel are of interest to the novice and amateur. Letters addressed
A charge of 50c. is made for all questions where a personal answer is desired.

your circuit is shown with a crystal detec-
tor. It will not be advisable to change
over to a tube detector. The set may be-
come more noisy and erratic in operation.

BABY COUPLER
(406) Q. 1. Henry F. Rosen, Nashville,

Tenn., asks how to build a very small cou-
pler to be incorporated in a compact set but
which will tune over the entire broadcast
range.

A. 1. We give the details below for a
coupler of this nature and illustrate the
constructional details in these columns. This
coupler may be used in a standard tuned
radio frequency circuit, but since the cou-
pling between the two coils is variable, no
varble condenser need be used across the
seccndary.  The rotor is to be connected in
the plate circuit and the stator in the fila-
ment circuit. This instrument can also he
used for tuning the antenna and first scc-
ondary circuit or may be used as a plate
variometer for producing regeneration. In
the case of using it in the antenna circuit, a
series condenser should be used. Also in
this instance, it could be connected as a vari-
ometer whereupon the series condenser will
not he found necessary.

The stator winding consists of a total of
120 double turns of No. 36 S.C.C. wire.
The rotor, wound in two slots in a wooden
disk 1 inch in radius, consists of 60 double
turns of No. 36 S.S.C. wire wound in each
slot or a total of 120 turns. In winding
these coils, two spools of wire are necces-
sary and the wires for each spool are wound
in parallel. One of these wires on the sta-
tor coil is connected in series with. one of
the wires on the rotor coil and the other
stator wire is also connected to one end of
the other rotor wire. This leaves four wires
to be connected to terminals and the prim-

STATOR WINDING ROTOR WINDING
120 DOUBLE TURNS 60 DOUBLE TURNS
OF N2.36 S.S.C OF N2.36 §.5.C.
WIRE _ WIRE IN SLOTS
Yi§ WIDE X
| 33, DEEP

Q. 406.
compact sets is illustrated in detail above,
ditional data is given in the text.

A baby coupler particularly adapted to
Ad-

ary and secondary coils consist of one stator
and ane rotor coil each. Instruments of this
type will give quite good results when the
small space which they occupy is considered,
However, for ordinary use, instruments of
a larger size wound with larger wire are
to be recommended.
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worked out in practice,

WE want descriptions of new radio ideas which you have -

v Take photographs of -the ifh-
portant parts and make pencil or. pen and ink sketches of the-
hook-ups or mechanical details, et cetera. We are particularly

WANTED!!!:RADIO ARTICLES

Y T Y vy vy v v v v 'vVvVvVYVvVVerVVvVvTvaVv_Vvvvvvvvavvvvvvvvwvvvvvvvvvvvvvrrv""'v"'v

‘desirous of obtaining new hook-ups and. descriptions of single
_:tube sets, reflex and other types which have proven satisfac-
tory. We like articles on new single tube receptors. We will
"pay good prices for your ideas.

A_a A

—Editor.
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A. C. TUBES

(407) Q. 1. FEugene Davis, Minneapo-
lis, Minn., asks several questions regarding
vacuum tubes which operate on alternating
curreft.

A. 1. We will answer all of your queries
compositely. Our illustration. in these col-
umns shows in schematic form the disposi-
tion of the elements of one type of tube
designed to operate on alternating current at
a pressure of 6 volts, this current being sup-
plied by a small step-down transformer.
The current at a pressure of 6 volts heats
the small heater coil indicated, whereupon
the -heat radiated through the insulating ma-
terial imparts its warmth to the cathode or
metal sleeve enclosing the insulating rod.

CATHODE~

S -

Leobderdtoddoaieoalc

ecklecdormboeat el

\

)

HEATER -~
coit g
L L . TO A.C. SUPPLY
Q. 407. This diagram shows in simplified form

the internal construction of a new vacuum tube
that operates on alternating current.

This cathode gives off an electronic stream
and the operation of the tube {from this
point onward is similar to that of any other
type of tube. A grid and plate of usual
design are included as shown. The one
great advantage found in the use of a tube
of this type is that the wiring in a receiving
set using these tubes need not be passed by
the Board of Fire Underwriters inasmuch
as low voltage is employed. However, other
tubes are beginning to appear which are
designed to operate directly from the 110-
volt line without any intervening trans-
former. We fear that trouble will arise
from the use of these tubes inasmuch as
every radio set manufactured. to use these
tubes will have to be made according to
" specifications laid down by the Board of
Tire Underwriters and the incorporation of
tubes of this nature in home-nmade sets will
be a rather hazardous proposition unless
great care is taken with the insulation of
the 110-volt leads.

POOR CONDENSERS

(408) Q. 1. E. J. Anderson, Chatta-
nooga, Tenn., says that when he turns the
rotor plates of his variable condenser a
crackling noise is heard. It is very annoy-
ing and gives much trouble when trying to
tune in stations. e asks us to diagnose
his trouble.

A. 1. Undoubtedly the trouble you experi~
ence from a crackling noise when your con-
densers are varied is due to poorly con-
structed condensers. They undoubtedly short
circuit at certain points or the connection
between the rotor plates and the rest of the
circuit is poor. Try tightening the bearings
and clean out dust from between the plates.

REGENERATION

(409) Q. 1. Ivon Shepard, Temple,
OKkla., asks for a simplified review of the
theory of regeneration.

" be an open grid circuit,

Science and Invention for November, 1925

A. 1. The general theory of -regenera-

- tion is that the current in the plate cir-

cuit will produce a current in the grid cir-

cuit of the same tube, when the plate circuit .

is coupled to the grid circuit. This induced
current causes -the grid potential to vary,
in phase with the fluctuations of the plate
circuit. This results in amplification of the
original current in the grid circuit. By bhal-
ancing the losses of the circuit against the
oscillation abilities of the tube, it is possible
to produce the maximum amount of regen-
eration, which is the maximum amplifying
characteristic of the tube, just before oscil-
lation takes place. Oscillation of the tube
circuit is usually undesirable in radiophone
receiving circuits. Very nearly maximum
regeneration is the most desired condition
of the circuit but not so much should be
used as to cause distortion.

FRYING NOISE

(410) Q. 1. Howard Limbacher, Dover,
Ohio, says that he has trouble with a {ry-
ing noise in the loud speaker of his receiving
set and asks if a “C” battery will be of any
assistance. He also states that a loud hum
is often heard in the phones.

A. 1. A “C” battery would not eliminate
the trouble you mention. You may have a
noisy tube, or the local electric line may be
causing the trouble you mention. We are
of the opinion that you have a poor connzc-
tion in your set. Possibly the tubes do not
fit very well in the sockets. There might
It is possible that
the secondary of one of the audio frerruency
transformers is burned out. This may -be
readily determined by a battery and a pair
of headphones. Connecting a transformer
winding, the dry cell, and the headphones
in series should result in a click if the cir-
cuit is complete, If there is an open circnit,
no click will he heard.

TUBES

(411) Q. 1. Charles Reiss, Ont., Can-
ada, asks: What is the best type of detec-
tor tube for use in a three-tube receiving
set?

A. 1. Any of the standard tubes on the
market today will usually operate as de-
tectors. It is best, however, to pick out »ne
that operates well on a plate voltage of be-
tween 2214 to 45 volts. A tube that re-
quires higher voltage than this for defec-
tion is usually not a good detector. A
WD-11, WD-12, UV-199 or UV-201A that
fulfills the above requirements will usually
give good results. i

Q. 2. What are the requirements for an
amplifier tube? :

A. 2. An amplifier tube should be cap-
able of standing quite a high plate voltage
without paralyzing. It should operate on
voltages up to at least 90 but also should
give good amplification at 67%% volts. Tor
sccond stages of audio frequency amplifica-
tion, power tubes can be obtained that usc
up to 250 volts on the plate. These tubes
are only employed when very great volume
is required. A new tube has appeared on
the market which with a plate voltage of
135 volts is said to give double the ampli-
fication of the usual UV-201A amplifier
with 90 volts on the plate.

COUPLING

(412) Q. 1. Frank J. Holly, Jr., Og-
densburg,” N. Y., asks: What is the ad-
vantage of varying the coupling between the
coils in a radio receiving tuner?

A. 1. Coils coupled too closely tune
broad and- produce high frequency resist-
ance. Coils coupled too loosely do not in-
duce very much current to one another, al-
though the high f{requency losses are re-
duced. Tt is necessary to strike a happy

medium of best coupling. The above is
true of ordinary coupled circuits. Where
the coupling controls regeuneration, it is
necessary to vary the coupling in proportion
to the amount of current it is desired to
feed back from the plate circuits. Here
again it is desired to find the point of best -
feed-back.

VARIABLE CONDENSERS

(413) Q. 1. Russell L. Plautz, Fowler,
Indiana, asks if a spark should ensue when
one terminal of an “A” battery is connected
to one terminal of a variable condenser and
the other terminal of the battery to the
remaining post of the condenser.

A. 1. There should be no spark when
one terminal of an “A” battery is con-
nected to the rotary plates and the other
terminal is connected to the fixed plates. A
spark under these conditions would denote
a short-circuit. Examination of the plates
will probably show where the rotor and
stator plates touch.

NEUTRODYNE

(414) Q. 1. Edward Rumazza, Ro-
chester, N: H., says that he has built a
five-tube Neutrodyne receiver and that the
adjustment of the neutralizing condensers
does not-seem to have any appreciable effect
on the operation of the set. He asks: Is
this usually found to be the case?

A. 1. Neutrodyne sets will sometimes
neutralize without requiring the regular
neutralizing capacity. That is the situation
you have in your set.

AMPLIFIER TROUBLE

(415) Q. 1. Aaron L. Abel, New Lon-
don, Wis., says that his radio receiving set
worlks very nicely on the detector alone, but
that his amplifier will not work at all. He
says that his circuit is hooked up correctly
and that all wiring is perfect. He asks our
opinion as to his trouble.

A. 1. 1f your circuit js hooked up ex-
actly right and your tube lights, we would
sav that one of your transformers is burned

— =

A
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Q. 415. Amplifier troubles are many and varied,
but some of them can be alleviated by the addi-
" tion shown above,

1
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out, or that a conuection is broken inside
the same. We would suggest that you test
all {he transformer windings for continuity
by mecans of a dry cell and a pair of phones,
after removing the exterior connections to
the transformer. Also look over vour wiring
again and test each instrument in the circuit.
It may be that loose contacts are present in
the bases of your tubes or that good contact
is not being made between your prongs and
the springs of your sockets, Look in all
these places for the trouble and we are sure
that yvou will locate it. In some cases a by-
pass condenser of .001 to .006 mf. connected
across the primary of the first audio fre-

quency transformer will spell success instead
of faiture,

5



Science and Invention for November, 1925

DOUBLE JOINTED

In the June is-
sue of Science &
InveExTION, I no-
tice an error in
one of your
drawings. The
drawing is repro-
duced  herewith.
A man must evi-
dently be more

- than double-
jointed in order to place his thumb and fore-
finger into a pair of scissors as indicated by
the artist. No wonder I couldn’t do the
trick. I am going to supply myself with a
pair of soft rubber scissors, so that I can
dexteriously manipulate them.—John Wolf-
skill. '

MAGNETIC MAGNATES

The May 14th GYMAKEIN OF - TYW BITS
issue of the '?r%om(gﬁl VR EACH !
Nashville Ten - S
nessean referring
to Mr. Ford’s bid
to U. S. Ship-
ping Board, ad-
vises that, “Boats
Will Be Used
for Pioneering,
Motor Magnet
Says.”

The “motor magnet” is evidently giving
them an “attractive” bid. A couple of them
installed along our automobile highways
might serve as speeding preventatives. They
might draw the motors right out of the
automobiles.—T/os. E. Miller.

(et

WE'LL ELECTROCUTE HIM

EUREKAY )  # On page 193 of
..Q.o T ’] [ the June issue of
¥ % Sciexce & In-
VENTION, the
Darche Mig. Co.,
of Chicago, say:
“Live wires
wanted capable
of making big
. money.” :
. === Here is a
chance for the young inventor to scatter his
vard full of live wires. This may be done
to better advantage if the inventor were to
cut a nearby 22,000-volt transmission line.
Such advice does not, however, conform

with the code of the National Safety Coun-

cil.  The experience is liable to be quite
shocking.—Charles A. N. Hall.

NO BAD EGGS HERE

No doubt the
Iowa chickens
a r e virtuous.
Cold weather has
been a decided
handicap to
Satan  and his
cohorts of the in-
candescent pitch
fork this spring.
Towa statistics =iy
show that there is less evil in cold weather
than in warm. Referring to the River-
side (lowa) Reader “due to the cold
weather this spring the morality rate
among young chickens has been very
high.”

Why cannot some of this super-abundant
morality be transplanted to the flapper ele-
ment of the more cosmopolitan areas—New
York for example-  erman Schnocbelen.

Non-Scwence

Money for Science
Mistakes

E

3

4

b

b The newspapers throughout the
[ country, as well as the magazines,
b occasionally err. Sometimes these
} errors are misprints. At other
! times they are pure scientific mis-
b statements. If you happen to see
any of these humorous mistakes
in the press, we will be glad to
have you clip them out and send
them to us. Give the name of the
newspaper or magazine in which
the error appeared and accompany
the inclosure with a few humorous
lines. The most humorous ones
will be printed in this department,
and for each one accepted and
printed we will pay $1.00. No
NON-SCGH)ENCE entry will be
accepted, unless the printed origi-
nal accompanies the same. All
NON-SCGH)ENCE entries must be
scientific and addressed to:

. Editor, NON-SC()ENCE Dept.,
¢/o Science & Invention Magazine,

Y Y Y Y Y YV Y v v v v v v v v vV v

53 Park Place, New York City.
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THE MASTER

In  the June
27th issue of the
Lebanon  (Pa.)
Daily News we
find.

“Distributor
wanted to
handle light-
ning. Patented
1920 manufactur-
ed 20 countries
Local or exclusive contract, will instantly
charge lead plate car or radio batteries in
20 minutes. Now 234 year guaranteed light-
ning batteries will soon be on market, $30
to $350 capital needed by applicant. Address
Lightning Co.”

Well now isn’t that a gem? Of course
rubber gloves are unnecessary. In 20 min-
utes your battery is instantly charged. Now
we know how long an instant is—20 minutes
of course. Wonder if the lightning batter-
ies will shoot a bolt of lightning at the
enemy all well trained antagonistic
distributors could handle the bolt very
easily. Do you call such a man light (ning)
of hand?—TFelix Mockell.

FRUIT FROM THE TREE OF

KNOWLEDGE
In the May,
1922, bulletin of
t h e Marquette

University
School of Medi-
cine, page 44, ap-
pears the follow-
ing:

“No effort is
made in the regu-
lar four years
course to equip a man to become a spe-
cialist. That takes additional years; but
the institution’s explicit policy is to carry
a student through a carefully graded,
correlated, thoroughly comprehensive
course of study, so that after graduating
and serving at least one pear as interne
in a good hospital he should be fitted to
practice medicine and to take human life
in his hands.

“By the fruit of the tree, ye shall know
them”; if it’s a pear, patients, bewarel—
Leone Abel.
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‘A PERSONALLY CONDUCTED
TOUR

You are

now 7,
requested /
to focus your /
thoughts on the -

world’s 1ar gest
telescope. A clip-
ping from the
Sunset magazine
of  July, 1925,
in an article by 2 o =t
William  Camp- ¥ '-

bell, astronomer, we find “his duties took
him to every part of the world, but atop
t_hat old mountain near San José, he found
time on Saturday evenings (visitors’ night)
to show thousands of people through the
great telescope.”

The}t must be the world’s largest telescope.
Imagine thousands of people heing con-
ducted through it. This is the first time I
thought such a thing could happen.—J, E.
Hickey.

SILENT AS NOISE

@%u@ THIS 1S SERIODS, Harold F.
= |HALITOSIS!| Blanchard giving
s motor hints in
| the- New York
American  June

21st, advises in a
statement ‘‘if

[BHE'S SICK :.

ALL RIGHT!|
from the muffler.”

Or in other words when you go in swim-
ming be sure not to get wet. A motor that
has an andible exhaust when it is not run-
ning would be quite a valuable asset. It
could be used to drown out that tinny
player-piano that the next door neighbor
insists .on keeping in action night and day
and it would not cost a cent for gas or oil
either.

As the famous philosopher F. F. Webb
once s0 aptly put it. “All was quiet: Sud-
denly the silent noise of an inaudible sound
was leard”—H. §. Koenig.

fuses to run
. listen to
the e x haust

THE EARTH SPREADS

In the October, SRR CARIRE
1925, issue of
Popular  Science
Monthly we find
an article on
“ American Es-
tablishes IFigures
for Earth’s Di-
ameters.” In this
article we are told : ;
that *“‘an Ameri- «
can scientist has determined the earth’s di-
ameters so accurately that his figures have
been adopted by all countries.”

“THE DIAMETER IS 7,926,678 miles
at the Equator, while THE DIAMETER
FROM POLE TO POLE IS 7899964
miles, proving the earth to be a sphere flat-
tened at the poles. Director Hayford's fig-
ures will be the basis of every boundary
survey in the world in the future.”

Now isn’t that remarkable? Just imagine
after all these years we discover that our
earth has a diameter almost ten times that
of the sun and thousands of our own earths
could easily fit in the space between the
Popular Science earth and the space repre-
senting the perfect sphere. Too bad the
meteorological society has not been informed
of these figures. Lest you forget, the mean
diameter of the earth is 7,917.6 miles.—
A. P.P.

your engine re-.
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Jefm———,

SWIVE

No. 1,536,266, issued to William E. Putnam
- protects a rather novel attachment for tele-
phones that is illustrated above. We all
know the vexatious habit that telephone
cords have of twisting into kinks and finally
breaking. By means of this device the cord
can be quickly untwisted by holding the tele-
phone up by the handle and spinning it
around several times. Time, trouble and
delays for repairs are thus saved.

Saw Guide

I

No. 1,535,618, issued to Edward C. Mayer
describes a flexible electro-magnet that can
be made to operate with various kinds oi
current and on different voltages and which
has many advantages when working around

machinery. With it, steel nuts, bolts and
other small parts can be removed from ob-
scure places with little if any trouble. The
shaft of the magnet is flexible so that it
can be used in small cramped positions.

This new device that is illustrated in de-
tail and in use above should appeal to all
who use the telephone for long periods of
time. Two arnis, one of which is clamped
to the telephone stand as shown are used
to support the receiver at the listener’s ear.
The brackets are adjustable so that the re-
ceiver can be placed in any desired con-
venient position. In this way, the use of the

“hands is not hindered.

Auto Signal

No. 1,535,661, issued to John J. Garrity and John F. Bradley is
based upon a simple device madc of sheet steel that can he put

to many uses by wood workers. It can be used as a square or {0
guide a saw straight across a timber without the necessity of
drawing a line. Turned over edges serve to keep the device
straight and square and prevent it from slipping.

No. 1,535,265, issued to Sidnev A. Stoetzel covers a rather novel

" type of manually operated signal for automobiles, particularly for
those of the closed type.

Thus, in stormy weather when the side
curtains or glasses are up and the driver canmot extend his hand
to signal, this device proves its worth. Tt is operated entirely from
the interior of the car as can be scen in the above illustration.
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A BLOCKING CONDENSER
IFirst Rapro Fan  (looking at parts for
set) 1 “Is this that old condenser vou were
telling me about? I thought vou said it
wouldn’t work,”
Secoxp Fax: “It wouldn’t then, but I've
overhauled it and now it's a fired con-

denser.”—Chas. W. Cannon, Reporter No.
22,273.

NO CABLE NEEDED

Young Stailate
painfully pic ked
himself up from
the spot on the
hard pavement
where he had
landed when her
father kicked him
out.

“Motorically
speaking,” he re-
marked, “That is being toed home all right.”
—2M. Bercovitch, Rep. No. 21358,

OR A-SH-SALOON!

Dus: “I hear Jones has opened up a fill-
ing station.”

Ber: “I thought it was a restaurant!”

DuB: “Well?’—Grace Levine,

S’OK. WITH US

“You can’t drive a nail with a sponge no

matter how hard you soak it.)'—Joseph
Allison.
DROPPING OUT
Crawrorp: “Every four persons out of

five are said to have pyorrhea.”

CraBstraw: “That's what must be the
matter with those so-called laws with teeth
in them.”—Jas J. O’Connell.

“HELL (N) O”

Garacr  OwWXNER  (answering
“Hello, White Front Garage.”

Voick ox e Wike: “Hello, is my driver
there ?”

Garace OwNER:“What? Whose driver ?”

VoicE oN THE WIiRE: “Screw Driver.—
Glen I'. Stillwell,

THE FILA-ME(N)T THEM

= FrLaswewNrt:
“What did those
N\ electrons do after
"~ playing  football
on the grid?”

Vacvuwm:
“They got hun-
gry, so they went
over to the plate
to eat."—Charles
E. T"l'(‘(‘/(l‘)ld.

phone) :

WE WON'T EVEN SMILE NCW

Pror “What causes laugh-
ing?”

IFresare: “A laugh is a peculiar contor-
tion of the human countenance, voluntary or
involuntary, super-induced hy a concatena-
tion of external circumstances. seen or heard,
of a ridiculous, ludicrous. jocose, mirthful,
funny, facetious or fanciful nature and ac-
companied by a cackle, chuckle, chortle,
cachinnation, giggle, gurgle. guffaw or roar.”
A. Schwarts.

(at quiz):

WATSON! THE INSECT POWDER
Proressor oF Biorocy:: “Where do bugs
go in winter?”
ABSENT-MINDED STUDENT: “Search me.”
—Lester Kapala, Reporter No. 14632,

Scientific Hymor
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FIRST PRIZE $3.00
A CHIROPRACTOR NEEDED

“Pa, what is
a radio kink?”

“A radio
kink son, is
what you get
in your back
as the result
ofbending
over while you
are trying to
find out
what’s wrong with the family radio.
—FEmil Guidict.
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PAGE GALILEO

A man went into a clock store and handed
out the pendulum of a clock, which he
wished to leave for repairs. The watch-
maker asked him why lhe didn't bring the
whole clock.

“The clock is all right,” was the reply.
“It is the pendulum that won’t go.” As soon
as I pulled that out the rest went
like the very dickens.”—Samue! Bernard.

. receive daily from one to

lwa hundred conlributions to

this department. Of these only
one or two are available. We desire
to publish only scientific humor and
all contributions should be oriyinal if
possible. Lo not copy jokes from old
books or other publications as they
have little or mo chance here. By
scientific hwmor we mean only such
jokes as contain something of a scien-
tific nature. Note our price winners.
Write ecach joke on a scparale sheet
and sign your name and address to it.
IWrite only on one side of shect. We
cannot return unaccepted jokes. Please
do not enclose return postage.

All jokes published here are paid
for at the rate of one dollar each, be-
sides the first prise of three dollars
for the best jokes submitted each
month. In the event that two people
send in the same joke so as to tie for
the prize, then the sum of three dol-
lars 1 cash will be paid to cach one.
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PERPETUAL MOTION

Doors are made out of trees, trees grow
out of doors.—Joscph I'. Connolly, Rep. No.
26807.

A PERFECT SHORT

JoE: “You know, Jack, last night I felt
two electrodes.”

Jack: “How was that?”

JoE: “I had a positive (+) appetite and
a negative (—) bank roll.—Z. C. Joyner.

EVEN THE METER IS RED

Proressor:  “What colors are most gen-
erally found around electrical machinery?”

StunENT: “Voltage rose finished in fuse
blue."—H. G. Pack.

A CURRENT
EVENT

She was only
a n electrician’s
daughter, but oh,
what a shock she
was to me—
Wm. A. Heitler,
Rep. No. 11783.

b b s
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" SOMETHING FOR THEIR NECK

CremM. TeacHER (to class of boys): “The
subject for today is ‘sodium stearate” How
many of you boys have ever heard of it?”

There was no response.

Cren. Tracuer: *1 kind of thought so.
Well, the common name for sodium stearate
is soap."—William A. Heitler, Reporter No.
11,783,

AN IRON CONSTITUTION

Brrr: “What is #2a [ IM VERY
an optimist?” PARTICULAR I;
Berr: “An op- ey

timist is a man
that drinks ‘Beef
Iron and Wine/

and then drinks
‘rust remover’
for a chaser.”—

Leslic F. Carpen-

tor.

EVIDENTLY

WitLie: “I’d like to be an aviator when
I grow up. Is it hard, dad?”
CraBsuaw: “Sure. You have to learn

it from the ground up.”"—J. J. O’Connell.

A HOT-AIR BATTLE

Crawrorp: “How do you stand on the
question of the next great war?”

CrapsuAaw: “Looks as if it might be
between the aviators and the radio broad-
casters for the freedom of the air’—J. J.

O'Conrnell.
SOME JOKES LIVE THAT LONG

The geologist was lecturing on the ways
in which rocks are made. “We have here,”
he declared, “a picture of an enormously
thick limestone deposit, which is miles in
extent, and it was all made by microscopic
animals, called bryozoa.”

“How long did it take them to do it?”
demanded an incredulous auditor.

“Hundreds of thousands of years, perhaps
millions,” was the immediate reply.

The man sneered. “I don’t believe it,” he

asserted. “No animal could live that long.”
—J. Samachson.
ALARMING
“Which of I.‘Qxéﬁgrﬁﬂ R
. : T 24
foeclods s |t | &
“I don’t know. 5\ :

We

clocks P
When we want
to know the time,
we add them to-
gether and divide
by five—and even

have five

Fog "ﬁ

. [
then we are not certain.”"—Samuel Bernard.

UNSOPHISTICATED!

Little Mary must have her picture taken.
The modern little girl was greatly bored by
the photographer’s slowness, and as he
caught the hulb in his hand and said, “Now,
Mary, watch this little hole and a birdie will
come out!” remarked, “Oh, go ahead and
expose your plate man and cut out the apple-
sauce." —Arthur Sperry.

NOT AS BLACK AS PAINTED

1sm NEGHBOR: “What on earth are you
wearing all those coats for?”

2np NE1GHBOR: “Well, T am going to paint
my barn, and the directions says ‘to get the
best results, put on three coats.’”—Carl
Carlsen.
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THE O

The “Oracle’” is for the scle benefit of all scientific students. Questions 3.
will be answered here for the benefit of all but only matter of sufficient in-
tercst will be published, Rules under which questions will be answered: 4.

1. Only three questiions can be submitted to be answered. )

2. Only one side of sheet to be written on; matter must be typewritten
or else written in ink; no penciled matter considered.

Sketches, diagrams, etc., must be on separate sheets.

Questions
addressed to this department cannot be answered by mail free of charge.

1f a quick answer is desired by mail, a nominal charge of 50 cents is
made for each question. If the questions entail considerable research work
or intricate calculations, a special rate will be charged. Correspondents will
be informed as to the fee before such questions are answered.

PURPOSE OF CONDENSERS

(1932) Q. 1. Raymond .\Villiams_, Calumet,
Mich., asks why a condcnser is used in a spark
coil such as used for ignition purposes in an auto-
mobile. s .

A. 1. There are two main reasons for this
little instrument and they are in gencral as fol-
lows: First, the condenser tends to absorb the
self-induced current of the primary which is set
up by the battery and by doing this, the con-
denser allows the magnetic field to collapse with
the greatest possible speed, completely demag-
netizing the iron core and preparing it for the
next impulse of current sent through via the
vibrator. Remember that all of these actions
take place many times per second. The condenser
also aids in eliminating the spark at the contac*
point by this absorption of current.

PRINCE RUPERT’S DROPS

(1933) Q. 1. Lewis Tucker, Nashville, Tenn.,
asks what is meant by the term, Prince Rupert's
drops, and how they are formed. .

~’1. Prince Rupert’s drops are occasionally
called Dutch tears and are peculiarly formed pieces
of glass made by dropping molten glass into water.
Some of the forms which these drops take are
shown herewith. These forms are due to the
internal strain set up in the material by the sud-

follows: C = 33,000 multinlied by (H divided
by W). In this equation, — the total weight
of the airplane, C == the climbing speed and
H = the horsepower reserve for climbing. For
the last figure, let us assume that the motor of
the plane can actually deliver 70 horsepower to
the propeller. Let us assume that the plane is
traveling at a speed of 70 miles an hour and is
utilizing 50 horsepower. Therefore, the reserve
for climbing is the difference of these two figures
or 20 horsepower. This formula holds under ideal
conditions where all of the figures are constant.
The velocity obtained by solving the calculation
is at the beginuing of the climb and after a long
climb, the rate falls off somewhat.

PERMANENT MAGNETS

(1936) Q. 1. Richard Schlossberg, Kingston,
., asks: In the large production of small
permanent magnets, how are they magnetized?
The usual procedure is to magnetize the
permanent magnet by placing it in contact with
an electro-magnet as shown in the illustration
herewith. The pole of the permanent nragnet
that is in contact with the north pole of the elec-
tro-magnet will become a south pole and vice

height as the muzzle of the gun. He asks our opin-
ion on this subject.

A, 1. All other things being equal, both of
the projectiles will reach the ground at the same
instant, regardless of the distance traveled by
the one fired in a horizontal direction. Of course,
in the average rifle or gun, the bullet rises slightly
from the horizontal, The physics law you men-
tion depends upon the fact that after it leaves
the muzzle of the gun, it does not rise above a
horizontal line drawn from the muzzle. Of course,
the faster the projectile is traveling when it leaves
the muzzle, the further it will travel, but it will
reach the ground at the same time as another ob;
ject of the same size and weight dropped from the
same height in a perpendicular direction. Of
course, the objects must both be of exactly the
same weight, size and shape, and if a pointed
bullet is fired from the gun, a pointed bullet must
be dropped in a perpendicular direction in the same
position, so that the air friction will not be greater »
on the latter than on the one fired from the gun.
The physics law is only accurate in a vacuum.

ATOMIZING BURNER
(1939) Q. 1. John J. Blake, Clatskanie, Ore.,
asks how a heating torch using alcohol and air
pressure O'[)Cl'ates.
A. 1. In this device, a simple type of which
is illustrated herewith, the air projected through
the small chamber at high velocity carries some
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h : ; : An atomizing burner is shown in cross-section
|I1;E % | above. See text for description.,
Hlustrating the form and action of Prince [////// ~—— +ﬂ4/’///// [ of the air in the chamber with it and creates a
Rupert drops. partial vacuum. Atmospheric pressure then {orces
part of the Hquid in the chamber up through the

den contraction of the outside. If the end of
a drop of this nature is broken off, thus reliev-
ing the strain at one point, the rest of the drop
will instantly fly into pieces because of the in-
ternal stress which is always tending to expand
due to the high pressure set up by the sudden
compression.

CARBON DEPOSITS

(1934) Q. 1. Howard Bront, Pasadena, Calif,,
asks what causes carbon deposits to form in
automobile engines.

A. 1. There are several reasons for this for-
mation, among them being the use of the wrong
grade of oil, an improper mixture (too much
gasoline) from the carburetor and excessive leat,
1f the oil is used is too light, it will work up
past the pistons and enter the firing chamber.
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Permanent magnets are made by magnetization
by a large electro-magnet as above.

versa, Permanent magnets are made of hardened
stcel and will retain the magnetism thus induced
very well.

SUN DRAWING WATER

(1937) Q. 1. Stewart Powell, Norwood, N. Y.,
asks: Is the old saying that “The sun is draw-
ing water’” when a serics of strcaks of light are
visible in the sky, based on facts?

A1l here is no scientific truth in the state-

ment that the sun is drawing water, This fact

tube, whereupon it is carried out in a fine spray
with the air under pressure. Lighting this spray
produces a hot flame. Some other types of torches
merely work on the principle of the application
of a greater amount of oxygen to the flame by
means of compressed air.

ALUMINUM OXIDE

(1940) Q. 1. William O’Neil, Rosedale, Okla.,
asks: What oxides of aluminum_are known and
are they found in a natural state?

A. 1. The only known oxide of aluminum is
alumina, the formula for it being AlLO, and it
is found in a native state. It occurs in a very
nearly pure form and is crystalline in structure
such as is the case in corundum, ruby, sapphire,
and in a less pure state, emery. This oxide of
aluminum can be prepared in the lahoratory by

L t ! X t 2 =gt . " 101
Here it will be burned, forming carbon. A rich is purcly an optical one caused by the sum shin- mixing a solution of alum with ammdhia, where-
mixture of gasoline will cause carbon deposits ing through clouds. The effect is never scen on upon 2 \Vl%lte precipitate of the hydroxide 1is
because of the fact that it will not be entirely cloudless days. formed. Upon heating this precipitate, pure

consumed. Low grade oils contain impurities
which when burned form more carbon than would
result from the burning of a good grade of oil
Overheating the motor will cause the oil in the
crankcase to vaporize more freely and therefore
to pass up into the combustion chamher in greater
quantities than otherwise would be found. The
consequent burning as explained above will form
carbon.

AIRPLANE CLIMBING SPEED

. (1935) Q. 1. A. Wade, Rochester, N. Y., asks
if the climbhing speed of an airplane can be cal-
culated mathematically, and if so, how?

.. 1, This can be done quite readily when
several factors are known. The equation is as

FALLING BODIES

(1938) Q. 1. Wm. A, Halderman, Fort Fort,
Pa., says that in the study of physics he learned
that the force of gravity acts upon a body whether
it is in a horizontal motion or at rest and that a
body will fall at a constantly increasing velocity,
neglecting friction of the air. He says that he has
also seen a demonstration of an apparatus that pro-
jects a ball horizontally and simultaneously releases
a ball so that it falls vertically, proving that both
will land at the same instant. He holds that this
is true only on a small scale and would not hold
true with a projectile fired from a high velocity gun
in comparison with a projectile of the same size
dropped vertically to the ground from the same

alumina in the form of a white amorphorus pow-
der results.

THE MOON

(1941) Q. 1. J. K. Martin, Cleveland, Ohic,
asks several queries in regard to the moon which
can best be answered compositely.

A. 1. The earth’s moon is 2,162 miles in diam-
eter and circles around our terrestrial body at 2
distance of 239,000 miles. It is our nearest
heavenly body. One complete revolution of the
moon around the earth consumes a little over
27 days. The moon always keeps its same side
toward the earth. It has been quite positively
ascertained that the moon is a nearly, if hot abso-
lutely, dead world. Tt is devoid of water and
has little atmosphere of its own.

.
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TUNGAR RECTIFIER

(1942) Q. 1. Maurice Levin, Hartford, Conn.,
asks us to outline the principle of the operation

of a tungar rectifier bulb and also show how it .

is hooked up.

A, 1. A diagram given in these colwmns shows
the simple connections of a tungar rectifier that
does not utilize a transformer for supplying the

plate voltage and also shows the important com-.
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A view of a rectifier bulb and the circuit used
with the same are shown.

ponent parts of one of the rectifier bulbs. This
type of rectifier is filled with argon gas and pro-
vided with a cathode or tungsten filament and an
anode, usually coated with graphite. This instru-
ment makes use of the unilateral conductivity of
electricity over an electronic stream. Referring
to the connections, it can he seen that when one
side is positive, current will flow through the bat-
tery and the tube and along the circuit to line.
When the current reverses, none will flow through
the bulb and therefore there will be no current in
the battery. In this way the battery receives a
charging impulse on every half cycle of the alter-
nating current.

SPARK COIL

1943) Q. 1. E. J. Haudenschild, Ft. Wayne,
Ind, asks how an automobile ignition spark coil
ean be rewound to give a voltage of 110 volts on
the secondary from the' regular starting battery,

A. 1. Not knowing the primary winding of
your spark coil, we cannot give you the specific
data for winding the secondary, However, if you
will determine the number of furns on the primary
and multiply it by 18, you will have approximately
the number of turns to wind for obtaining 110
volts from the secondary.

Q. 2, If T run an automobile starting motor
which requires 65 to 100 amperes to start an en-
gine, as a generator would it give the above men-
tioned output?

A If you ran a starting motor as a gen-
erator, you would get approximately 6 volts output
but the amperage would be considerably lower than
what you mention. In fact, it would probably be
on the order of 20 to 30 amperes, depending on
the speed at which the motor was driven. The
output will be by no means as high as the current
consumed by the motor, When the motor is con-
suming 100 amperes, it is under excessive mo-
mentary, load and if the current were left turned
on for ‘any period of time the motor would be-
come so’ overheated that it wounld undoubtedly
burn itself out.

SOLENOID CONTROL

(1944) Q. 1. J. A. Fontenot, Wilmer, La., in
tends to make up a moving doll to be actuated
by a solenoid and asks for some details for con-
structing the latter,

A. 1. The exact dimension for the solenoid for
use in the toy doll that you mention will, of
course, depend to a very great extent upon the
size of the doll and the amount of space avail-
able, In general, we would suggest that the glass
tube should be about 2 inches Iong and should be
wound for its entire length with No. 24 S.C.C.
wire. At least six layers of wire should be wound.
. 0. 2 How may a solenoid be made to be used
In a reciprocating type of electric engine?

A, 2. The solencid used in the electric engine
you mention should be about 114 inches long and
the winding should consist of at least 10 layers
of No. 22 D.C.C. wire, wound the entire length
of the core. The connections are so made that
the brush automatically makes and breaks the cir.
cuit through the solenoid. The reverse lever i3 so
connected as to enahle the operator to throw either
one brush or the other inte the circuit,

SOLDERING ALUMINUM

(1945) Q. 1. J. B. Holland, Maupin, Ore.,
asks us to give some detailed directions for the
soldering of aluminum, . e

A. 1. In actual practice, the soldering of alumi-
num depends more upon the one.who is doing the
work than upon the solder used. The chief dif-
ficylties lie in the facts that aluminum dissipates
heat rapidly and oxidizes almost instantly when
heated in the air. The thin film of oxide prevents
the formation of a perfect union.

The best process that we know of is to coat the
surface with melted solder. Keep the solder
molten, hold the aluminum under the surface, at
the same time scratching the surface of the alumi-
num with a wire brush. This removes the oxide
film and allows the aluminum to be tinned. When
the parts to he soldered together are well tinned,
they can be soldered in the usual manner, 5

An excellent solder for use on aluminum is
made as follows:

Tin ....... titeseceseesaesssaas 1l parts
Cadmium . sesesavess.10 parts
Zine ...... eeesscess.. 10 parts
Lead ... 0000000000D00000 L EESRS
The work should be prepared by dipping it into
a solution of nitric acid in three times its bulk
of hot water. the solution also containing 5 per
cent. of commercial hydrofluoric acid. Rinse the
metal after removing from the acid bath and dry
before soldering.
Another aluminum solder with which no flux is
to he used is made up as follows: .

Silver

BENDING CASE HARDENED STEEL

(1946) Q. 1. Guy Reindel, Waseca, Minn., asks
how a rod of case hardened steel that has warped
out of shape can be bent straight.
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placed on small bearings and inclosed in a2 bulb
exhausted to a low pressure. The rotation of
this wheel is caused by the. unequal bombardment

of the two sides of the vane by the molecules ot
_the rarefied gas. The blackened sides of the vanes

absorb more heat than the other side and be-
come warmer. Therefore, the molecules of gas
in contact with the blackened side have a greater
kinetic energy imparted to them than those near
the polished side. The pressure thus imparted
cauzes the paddles to rotate,

ARTIFICIAL MARBLE AND PAPIERMACHE

(1949) Q. 1. Ira Edwards, Neodesha, Kan.,
asks for a formula for the making of artificial
marble,

A, 1. Artificial marble may be made by mixing
together 100 parts of alum, 1 to 10 parts of heavy
spar and 10 parts of water, The amount of spar
is governed by the degree of translucence de-
sired. The alum is to be dissolved in the water by
the use of heat, As the solution is boiling, the
heavy spar is mixed in and boiled for some time.
Allow to cool with constant stirring until the solu-
tion becomes semi-liquid. Then pour into molds.

b How may papiermaché be made?

A. 2. Papiermaché may be made as follows:
Meli. 8 ounces of glue and add about 3 tablespoon-
fuls of the same to 1 ounce of‘wet paper pulp,
stirring the mass thoroughly, Add 4 ounces of dry
plaster of paris and mix together thoroughly.

It will be found that the mass can hardly be

worked and it_is necessary to add the remainder
of the glue. By working ‘thoroughly, the mixture
can be freed from lumps and worked into such
a_candition that it can be used. Some variation
of the above formula may be neccssary to obtain
the desired results.

ABSORPTION OF GASES

(1950) Q. 1. Francis Merlo, Rockbridge, Il
asks how much gas a piece of charcoal will ab-
sorb in comparison with its bulk

A. 1. If a piece of charcoal is heated and
placed in a vessel containing carbonic acid gas,
it will absorb about 35 times its bulk of the
gas. In the case of ammonia gas, about 90 times
the bulk of the charcoal will be absorbed.

TEST CIRCUITS

(1951) Q. 1. Herman Glass, New Bedford,

ass.,, asks us to outline a simple method of
testing various electrical instruments for con-
tinuity of circuit,

A. 1. In these columns we illustrate two very
simple test sets. One is designed to operate on
the ordinary lighting current and the other is
for use with a storage battery. They both oper-
ate on the same principle, All that they consist
of is a small lamp in series with two metallic
points, the points being provided with insulated
handles so as to prcvent short-circuiting through
the body of the operator. WWhen the points are
touched to opposite terminals of any instrument,
the lamp will light if there is a continuous cir.
cuit through that instrument, and if that instru-
ment is designed to carry enough current to
actuate the lamp. If there is not a continuous

Showing how a rod of case hardened steel may
be bent or straightened.

A. 1. This cannot be done by pressure alone or
by pounding as this procedure will tend to crack
the metal. We illustrate herewith the best method
of proceeding with this work. Locate the highest
part of the bend and mark it. Heat the bar
slightly, but not to a red heat and place it in
a vise with three blocks as shown. Direct a
stream of water from a sponge against the marked
part of the bar and at the same time tighten
the vise. The uneven contraction due to the
sudden cooling on one side will cause the bar
to straighten.  Several trials may be necessary
before the complete straightening is accomplished.

SUNLIGHT VS. MOONLIGHT

(1947) Q. 1. Robert Bront, Astoria, L. I., asks:
How does the maximum sunlight intensity com-
pare with moonlight?

A. In answering this query, an average
must be taken. Generally stated, the intensity
of daylight at midday on a clear day is about one
million times greater than the light furnished by
the full moon on a cloudless night at zenith,

RADIOMETER

(1948) Q. 1. Winfield Scanlon, Liberty, N. Y.,
says that he has noticed a little piece of appa-
ratus in the window of a jewelry store which
consists of a glass bulb in the center of which four
little vanes are placed which constantly rotate.
He asks: What is this device and how does it
operate?

A. 1. The lttle instrument which you have
seen is known as the Crookes radiometer and is
sometimes used to approximately measure light
radiation when the "source is of sufficient inten-
sity. However, it is also extensively used as a
window attraction., The vanes or paddle wheel
consist of squares of mica blackened on one side
and polished on the other. This paddle wheel is

7 )i

1O V. A.C.OR DG~
LINE

TEST
POINTS

6 VOLT LAMP ,%}
2 C.h. ¥

. N

Two simple yet handy test circuits are shown
in the illustration directly above,

circuit, the lamp will not light. These systems
are omly applicable to the testing of instruments
which will carry a comparatively heavy current.
If a 25-watt lamp is used in the lighting circuit
system, about 4 of an ampere will have to pass
through the instrument under test, In the case
of the 6.volt system with the two candle-power
bulb, about 1/3 of an ampere will have to pass.
Using smaller bulbs will reduce the required cur-
rent,

a
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$28,000.00

- OFFERED BY

SCIENCE and INVENTION Magazine
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$11,000.00 in Prizes for
Psychical Phenomena

We suppose there is no need of further challenging the Gezleral.Assexnbl.y
of Spiritualists of the State of New York to exhibit those smrlt’uahstlc
phenomena which they claimed they were capable of producing. The
General Assembly published a small pamphlet containing a number of
supposedly spiritualistic effects which some of the Assembly could produce
without the aid of trickery. .

Upon reading the pamphlet we publicly challenged them to produce those
effects in our presence. Up to the present time not one single member of
the General Assembly of Spiritualists has replied to our challenge.

When any organization of spiritualists or when any medium claims to be
able to produce writing on the inside of sealed slates, when claims are made
that ponderable bodies can be levitated without the application of physical
or mechanical force, when they claim they can produce independent voices,
we want to be shown, and SCIENCE AND INVENTION and-Joseph. F.
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$5,000.00 in Prizes for
Perpetual Motion

Where are all those inventors who have promised to send models of
perpetual motion machines to SCIENCE AND INVENTION Magazine?
Where are all the models that were to be sent? .

This publication has received more than five hundred letters from inven-
tors who have promised to send perpetual motion machine models to be
entered- in our $5000.00 prize contest. Up to the present time not one
single working model has been forwarded.

The editors of this publication do not believe that perpetual motion is
possible and they are desirous of looking at a working model of a perpetual
motion machine. For the mere privilege of examing such a machine they
are willing to pay $5000.00. They do not desire the rights to the invention.

Of course, machines working by evaporation, tides, winds or waterfalls
are not perpetual motion devices and cannot be entered in the contest. This
award is made for the protection of our readers and we advise them not to
invest in any. perpetual motion proposition.
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Rinn are willing to pay $11,000.00 for a priva?e exhibition. .
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' $1000.00 Monthly Contest Awards
FIRST PRIZE $100.00 A Mechanical Creeper, by Ha_rrky LubeKe . o o e e it et 636
7ilti . Hvam, . o ee et 604-605 Vacuum Still, by Chris Henricksen ..........c. ..o, L. 642
Shenandoah Versus the Elements, by William P. Sullivan Removing Insulation From Wire, by Herbert E. Hayden.......o.oovvn. 647
Solomon’s Temple Model IfElc-?lNcEdPfliElg”ﬁg?rzaoﬂ 608-609 RFIAEN IPTICANS 15 CHOM aleiEt
CERIEEE SEMRE Laehs eproduced, by A. . SLTZADTeeee-orrerees Musical Novelties, by Roy R. Harper.iooooeoiieiiiiniiieieeaneaans . 624
TWO PRIZES OF $50.00 EACH Musical Novelties, by H. Bernard ....,....... 624
Chemical Tricks, by Dr. Erfiest Bade......ovviuiiiiiiiaiiiiiiene. 634-635  Meteors Photographed, by H. E. Zimmerman ¥ 625
! Rk i by L. Ri B e 0oBB00a0aa800008000 800 648-649 Meteors Photographed, Dy IIubert Slouka, Rep. No. 7110 ... 625
A Novel Six-in-One RECEIV(?I, - nger Barometer, by C. A. Oldroyd, Rep. No. 4433.. ... ..o vt . 636
. .-THREE PRIZES OF $35.00 EACH Drill Guide for Ifipe, by Cl}i_‘is SCOtE. w v le... 639
Movie Thrills on Skyscrapers, by Edwin Schallert..........coooon.ns 610-611 Testing Bread Value, by S. Leonard Bastin 639
Marvelous Mechanism Does Switchman’s Work, by Charles Frederick Restoring Old Books, by J. T. Garver. . 639
[T T T O I 616-617 Color Change, by Alion C. Kurtz, ... ....... A . 640
Amateur Railroading, by G, . Dacy....veeevrienananreiereneaeaans 622-623 Weight Combinations, by A. A. Blumenfeld . 640
Hookah, By C. A. Oldroyd, Rep. No, 4433, .. ..ot 640
FIVE PRIZES OF $25.00 EACH Unique Violin, by K. A. Sugh, Rep. No. 13,229 . 0 it i 640
Radio Acoustic Range Finder, by C. A. Oldroyd, Rep. No. 4433 614  Toy Submarine, by Fred C. Jomes..........oooviiiiiiiniiiiiis, 640
Old Tilm Uses (author please send address)... 62¢.  Toreign Set, by D, R. D. Wadia. ... 648
Is the Earth Solid? by Gene Deachem.......... : . 63z Detector, by David S. Jenkins ..o it 68+
Lamp Chimney Experimental Apparatus, by Raymond B. Wailes. ...... 638 TEN PRIZES OF $5.00 EACH
A Cﬁntill;rous4£2ne and News Broadcast Service, hy C. A. Oldroyd, 643 Barometer, by Earl R. Caley ...vvuiiiiiiiniiiiiiiiioiiiiiinaeennes 636
€P- N0 AAID v et Socket Wrench, by P. A, Judd. .ottt i 636
FIVE PRIZES OF $20.00 EACH I/;arachsutq (}ol\fNBilU, hg’ F(-) S.J_ Root 640
Checkerboard, by W. W, Douglas......ooooiviiiiiiiiiiiiiiiiii, 613 Auto Spring ) ed gef y O. Justlss 640
London Camouflaged, by F. Fizzi ... .cvoiii ittt iiiiia i, 620 Iliatterir E‘lllle{, Xy ]?1 L. fC?mpbeIL . o e 642
Leaf Records, by Dr, Ernest Bade e 637 Buum? D Ci 2 B0, %n‘]elll ]e?,l()ll ............................... . 64%
An Efficient Two-Tube Reflex Circuit, by C. Howard Schopofer.... .. 650 Cgitltei%rm a;)%re%v)e{*mols; Fie:el “““““““““““ 221
Hints to the Radio Builder, by Leon L. Adelman.........coooooi. s 651 Lightning ’Arrester, by J. Bront .. R : T 684
TEN PRIZES OF $15.00 EACH Vernier Condenser, by W. E. Tobin, Jr. ... . oo iiiiiiiiiienna., 685
Two New Elements Discovered, by Prof. Donald H. Menzel........... 615 FIFTEEN PRIZES OF $2.00 EACH
Is Gasoline Best Fuel? by Dr: Russell G. Harris..........ooeiinn..s 618  TLtching Pencil, by Frank R. Moore.......... e 642
Man Weighs More in \acuum, by Prof. Donald H. Menzel, ........ ..\ 619 Wheel Repair, by Ro Q. BHufford.. ..o oo iiiiiiiiiioaiioii 642
Mysterious Japanese Mirror, by V. Volynkin.......o.. iiiiiiiiiant. 620 Egg Shell Funnel, ty C. M, Wilcox...... 642
Deciphering Charred Records, by Allen P. Child...... 621 Shaft Extension, by W. C, Patch........ 683
New Water Turbine, by Herr Redacteur _Friedman.. .. .. 625 Spider-Web Form, by J. C. Scoles.... 685
Etching Glass, by William J. Edmonds......covviiiiiiiiiiiii oo 636 (No further entries)
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$5,000.00 In Prizes—See December Issue

A new craze which will out-do cross-word puzzles!

SCIENCE AND INVENTION will sponsor this new idea which will
appeal to men, women and children. An instructive amusement which will
-

b
14
require no dictionaries, text-hooks or deep study. Tf you possess genius and }
an inquiring mind and we know you do, be sure to order your December

issue of SCIENCE AND INVENTION early from your newsdealer. j
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$100.00 in prizes awarded for uses of old films. A contestis announced in this issue and closes December 30, 1925,

$12,000.00 in Prizes for Articles

Last yvear SCIENCE AND INVENTION
Magazine paid for articles $13,320.00 to 1,112
prize winners. Hundreds of SCIENCE AND
INVENTION reporters won prizes, and up to /
the time of going to press there were more than
27,000 reporters in the field.

Every month this publication pays $1,000.00
or more in prizes, exclusive of money paid to
those authors who are on contract, and who
receive their own rates. At the left the list of

82 monthly prizes will be given as
follows:
FIRST PRIZE $100.00
SECOND PRIZE §75.00
2 PRIZES OF $50.00 each
3 “ “ 3500 ¢

CORRESPONDENT\

\ Cience qnd REPORTER'S
) Inventlon IDENTIFICATION

vo. 1000
THE BEARER OF THIS CARD{?)_.{%‘Z&M

EPORTER

&« (13 {3 S \ by . o
5 25.00 prizcs issued monthly is itemized, and above IS AN AUTHORIZED CORRESPONDENT-REPORTER OF
5 “ “ 2000 - are the names of the prize winners for this SEmAIGL fre ”iVENTION MAGAZINE
10 “ « 1500 e B v S e By THE PUBLISHERS OF SCIENCE AND INVENTION WILL
. dents | ). dabl rial APPRECIATE ANY COURTESY EXTENDED THEIR

15 e 7 10.00 « spondents in securing available material for v ]

« « . « publlc;zxtlon, we issue without charge the re- EX LISEING CO
10 - 5.00 porter’s card,”a sample of which is illustrated =4 71 4 - (& U *
15 € &« 2.00 [ at, the right. Send a postal _card for. one. It . ‘3 =
15 « « 100 « will act as an open sesame in_ securing news. — (G0

Address Field Editor. SCTENCE AND IN-
VENTION, 53 Park Place, New York City.

(Note—Unavailable material not accompanied by postage will not be returned.)
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This Catalogue
represents the
world’s greatest
radio store
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" ‘The Oldest Mail Order

Where you buy Radio is equally as im-
portant as the set you buy.

Send to Radio Headquarters for the
most complete Catalogue of the season.
See for yourself what is new in Radio and
what has been actually tested and ap-
proved.

See for yourself what low prices can be
made on Radio when it is sold without
the usual “‘Radio profits.”

A Complete Radio Manual

This new 52 page Radio Catalogue shows
everything in parts, batteries, cabinets,
contains a list of stations, a radio log for
recording stations. It shows the best of
the new sets. One tube sets that give
amazing results. Five tube sets with a
single dial to turn. Think of tuning in

ESTABLISHED 1872

House is Today the Most Progressive
Baltimore Chicago Kansas City St.Paul Portland, Ore. Oakland, Calif. Ft. Worth

‘ours Free

one station after another by turning a
single dial!

Every price quoted means a big saving to
you. Everything offered is tested by our own
Radio Experts; in fact, the best experts com-
piled this Catalogue for you.

Write for this free 52 Page Book. It is yours
Free.

Our 53 Year Old Policy

For 53 years we have sold only quality mer-
chandise under a Golden Rule Policy. You
can rely absolutely upon the quality of every-
thing shown in this Radio Catalogue.

“esessnnnssacnny LY

To Montgomery Ward & Co. Dept. 40-R

Baltimore  Chicago  Kansas City  St. Paal
Portland, Ore. Qakland, Calif, Fort Worth
(Mail this coupon to our house nearest you.)

Please mail my free copy of Montgomery
Ward’s New Radio Catalogue.

=—‘;, INAME., i4.6 ¢ ¢ s 03 2 oraio e s SlT oo &5 el emie o5 e 5
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You've felt that urge to
play the Saxophone. Youve
had a hunch you could do
it easy. Follow that hunch,
If you want to be popular,
if you want to be admired =
favored, get thiswonder-
ful instrument. Young
folks are enamored by its
syncopated music. Play
jazz in 10 days on your

SA

mt OV il B
SAXOPHONE
Seehow easyitis. Everybody
has a perfectly normal desire
to produce music, yet most peo=
ple have not the time nor pa-
tience to become a musician.
But a Buescher Saxophone is dif-
ferent. It looks complicated, but
is really very easy to play. With
the aid of three free lessons, the
scale can be mastered in an hour;
in a few days you can be playing
jazz tunes. Practice is a pleasure
because you learn so quickly.

Six Days Free Trial, Easy Payments

Send for a Buescher Saxophone or a Cor-
net, Trumpet or Trombone for six days
free trial in your own home. Send no
money. If you like the instrument pay a
little each month. Clip the coupon now
for your free copy of the beautiful Saxo-
phone Book or catalog of any instrument,
No obligation whatever. Do it today. Now.

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments
993 Buescher Block Elkhart, Indiana

Chree!

] This 64 page book tclls
about the various models,
with pictures of profes-
sionals using them. Sena
coupon or postal for
your free copy. 278

BUESCHER BAND INSTRUMENT CO-
993 Buescher Block, Elkhart, Indiara
Without obligation to me, send ‘‘The Story
of the Saxophone.”” Check here

| Mo

0J
I If you prefer other literature deseribing other band or I

| orchestra instruments check below.

{ Cornet O = Trumpet J° Trombone [J Tuba OJ l

| Mention any other - - cwwoommommmomo—mamm I

l Write plainly, Name, Address, Town and
State in Margin Below
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' Tarrano the Conqueror
By RAY CUMMINGS
(Continued from page 629)
b
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A scarchlight from an aerial mast high over-
head swung down upon him, bathing him in
its glare of white.

His finger pressed the trigger. A sound-
less flash of purple canveloped the tower.
Sparks mounted into the air—a cloud of
vivid electrical sparks; but mingled with
them in a moment were sparks also-of hurn-
ing wood and fibre. Smoke began to roll
upward; the purple flash was gone, and dull
red toolk its place. The hum and angry buzz
of outraged electricity was stilled. Flames
appeared at all the tower casements—red
flames, then yellow with their greater heat.

The trim and interior of the tower was
burning. The protons Georg had flung at it
.with his weapon had broken the elecirical
barrage. The interference heat ‘had burned
out the counnections and fired everything
combustible within the tower. A terrific
heat. It hegan to melt and burn the
Dlenile® The upper portion of the tower
walls began to crumble. Huge blocks of
stone were shiiting, tottering; and they Dbe-
gan to fall through the glare of mounting
fames and the thick black smoke.

Georg had tossed away his now useless
weapon—emptied of its charge. He was
crouching in the shadow of a parapet. The
city was now in turmoil Alarm lights
everywhere. The shrilling of sirens; roar-
ing of megaphoned commands . . . womeil
screaming hysterically . . .

A chaos, out of which, for a few moments,
Georg knew no order could come. But his
heart was in his mouth. The Princess
Maida, within that burning building . . .

He had located the tiny postern gate at the
bottom of the fower where Wolfgar had told
him she would appear. The barrage was
gone; and in a moment she came—a white
figure appearing there amid the smoke that
was rolling out.

He rushed to her. A figure wholly en-
cased in white ifan®™ fabric with head-mask,
and tubes from its generator to supply her
with air. Wolfgar had smuggled the equip-
ment in to her for just this emergency. She
stood awkwardly beside Georg—a grotesque
figure hampered hy the heavy costume. Its
crescent panes of itanoid begoggled her.

Behind him, Georg could hear people ad-
vancing. A guard picked them out with a
white flash.  The mounting flames of the
{ower bathed everything in red. . A black of
stone fell mear at hand. crashing through
the metallic platform upon which they were
standing. Broken, it sagged beneath their
{feet.

(Continued on page 664)

*A cement or mortar used in stone coastruc-
tions—evidently partially combustible. N

% A universal insulating fabric, as rubber insu-
Jates electricity and asbestos bars heat.
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WANTED

ARTICLES pertaining to auto-
mobiles such as handy kinks,
roadside repairs and anything of
interest to the man who drives a
car. $50.00 in prizes every month
are offered by MOTOR CAMPER
AND TOURIST for such articles.
Get a copy at your newsstand and
see what is wanted. If your news-
dealer cannot supply you send for
ifree sample copy to:

MOTOR CAMPER & TOURIST

53 Park Place,
New York City.
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Chlof Englneer DUNLAP &

5\1'5 you are now
.| earning less
han’40aweek

——if you want to be an ELECTRICAL EXPERT
——if you want to step quickly into the class of
men carning from $60 to $250 a week—uwrite me
at once! This million dollar school offers ambi-’
tious fellows their big opportunity to learn every
branch of Electricity at home in spare time by a
new, practical JOB-METHOD.

Go into ELEGTRIGITY!

—~the Business of a Nillion Opportunitles

Be an Electrical Expert. Go into the one great industry

where it’s easy to get to_the top, to make money, to
make a real success. You don’t need money in the bank

or “pull’” to get ahead in Electricity—all you need is

training, honest, complete training, such as I guarantee.

Learn Electricity
Quick by Dunlap
‘‘Job-Method"”

Rapid progress is
made by my stu-
dents because 1
train them on ac-
tual FElectrical
jobs, with stand-
ze tools and
B als which I

)iy them with-
oJt extra charge.
The first half of
my training is
Applied Electric-
ity — a complete
coutse in itself.
In the second half
1 give you Llec~
trical Engineer-
ing subjeets. I
g ive you Jlec-
trical. Drafting,
Radio,.  Automo-
t 1 v e Electricity,
and many other
valuable subjects
all for one small

Before you

(&}
ofiers—auick.

put your
and money intoe home-lrain-
ing, vou want to know if it
will lead to a hetter ol and
higaer pay. 1’1l answer that
in plain English,
alog, my wondertul, new

4 2
$10 NMOTO
ased jn 4 outfits
which I give to
every student. A
big, man-size mo-
tor, same type as
wused in the great
power plants. 1t
is shipped knock-
down_so you get
actual practicein
armature wind-
ing and assemhb-
ling. Runs on D.
C. or A, C. cur-
rent or 32v farm
electric system.

e ———————

price — on easy terms.
Get My PAY - DOUBLING
OFFER .

time

Get” my

tricity.

Tralning Buflt
by 23 Noted
Engineers
This js not a one~
man, one-idea
school. 22 fam-
ous Engineers
from Westing-
house, Western
Electric, Massa-
chusetts Inst. of
Technology, and
many olher great
corporations and
universities help-
ed me make this
course complete,
Free Job-Servica
for Students and
Graduates
‘Wehavesupplied
thousands of jobs

-Fres both toStu-

dents and gradu-
ates. This Job-
Service keeps in
towch, with great
elcctrical employ-
ers in America.,

The AMERICAN SCHCGL

is chartered under the laws
of Massachusetts, as an ed-
ucational institution not for
profit, Iist, 20 years. Over
200 Exccutives, Engineers
and Iiducators have prepar-
ed the texts used in theso
wonderful American School
Jhome-study courses in Elec-

CHIEF ENGINEER DUNLAP, Electrical Dlvision

AMERICAN SCHOOL

Mail coupon to
unlap

Chief Englneer D

Dept. E826, Drexel Ave,
& 58th St.. CHICAGO

Dept.E826, Chicage

I want to be an Electrical Expert. Please rush

guarantee, jo

noney-saving offers.

b-service facts, complete information,

'WANTED-MEN

A

kinds.

. o
WO = «
1,000 MILE RECE!
Our new home-study methods make
dio amazingly simple. No other cours
expert on radio operation, 1
Send for literature
and how we give you a 1,000

EARN RADIO!

$75 to $200 aWeek

Right now, everywhere, big,
eagy money is being made in
? Radio. Field unlimited. Youcan
master radio guickly at home
insparetime. Noprevious expe-
riencenecessary. Nowisthe time
nenterthignaw, uncrowded field.

VING SET Given to Every Student

everything about ra-
o like it. Makes you

epairs and f 3
telling all about opportunities
mile veceiving set. Don’t

installations of ail

miss this big offer—ACT. Write now tor big free book.

AD10 ASSOCIATION' lOF AMERICA

45(3 Ravenswood Ave., Dept. 6

Chicage

Insure your copy reaching you each month.

Subscribe to

RADIO NEWS8—§2.50
Experimenter Publishing Co., 53 Park Pl, N.Y.C

a year.
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Radio Mait Order House Y
Will Send You This Wonderful Beok FREE

64 illustrated pages containing thousands of bargains in radio sets,

semi-finished sets and radio kits of all styles, sizes and approved cir-
cuits, 5 tube complete sets as low as $29.50. Beautiful models of the very latest
designs and types. Elaborate console models with loud speakers built right into cabi.
nets of genuine mahogany and walnut. ALL SETS GUARANTEED. Coast to coast receiving
range. Catalogue also contains everything in radio supplies, including batteries, chargers,
loud speakers, transformers, condensers, rheostats and any other parts you may want for
improving your set or building a new one. Guaranteed saving to you of 1 to 1.

The Biggest 5-Tube Value on the fifarket

Positively the world’s greatest 5 tube radio bargain. REGULAR $75.00
VALUE. Our large quantity production enables us to sell this set for ONLY
$29.50, fully built and wired in beautiful mahogany cabinet of latest design with
sloping Bakelite panel of Satin finish, handsomely etched and engraved as illus-
trated. Constructed of the finestlow-loss condensers, coils and
sockets, bakelite baseboard, panel and dials. PRICE FOR
SET ONLY, . . . ‘. . . . .70 %
Transportation charges extra, shipping weight 25 pounds.

This Set with All Accessories, Including |
The Famous American Bell Loud Speaker

with adjystable unit, 2-45 volt “‘B’’ batteries, one guaranteed 100 Ampere Hour
storage “A" battery, cable for battery connection, 5-201A tubes,

Aerial and ground equipment, and everything complete $§3 1 5

ready to set up and operate. Nothing else to buy. PRICE
Crder Direct From This Pagel Save %3 to 5. Qur guarantee protects you.

Transportation charges extra. Shipping weight 100 pounds.
® satisfied Write your order and prices plainly.

draft for full amount to insure safety. Refer to any bank or commercial agency regarding our reliability.,

Money cheerfully refunded if you are not
Send post office money order or bank

Complete instructions with set.
RADIO FREQUENCY
RECEIVING SET

&

World’s famous 8-turb
Super-Heterodyne

Fully mounted on panel and hase-
board. These pictures show inte.
rior set and how it looks when
enclosed in cabinet. Comes com-
pletely assembled ready to wire
and operate. We have testimonials
from thousands of builders of this

This special offer is astounding the radio world. Coast to coast recep-
tion on loud speaker, Low-loss condensers and sockets, Highest quality
transformers. Bakelite rheostats, All wiring concealed under Bakelite
baseboard. 7 x 18 panel fits into any standard 7 x 18 cabinet. Complete in-
structions for operating. GUARANTEED SAVING TO
YOU OF §50.00. Price of set all mounted. Not wired.
Cabinet of same model as American Radynola
pictured above $5.65 extra = s e - .

You must have our catalog no matter what set or kit you want. Our line i3 com-
plete and includes all popular sets, such as Superheterodyne, Neutrodyne, Ultra~
dyne, Reinartz, Regenerative, Radio Frequency, Browning-Drake, Reflex and all
other latest circuits. Kits, seta and parts manutfactured by all well known manu-
facturerg such as Frost, H d, Baldwin, Bz Western Electric, Co-
lumbia and others.

Our semi-finished sets come with all parts mounted on panel and baseboard ready
for wiring. Do not failtosend for our catalog. Remember—we are the largest exelu-
siveradio mailorder dealers in the world and carry the best of everything in radic. We
save you 1-3 to 1-2 on the following kits. Detailed description appear in our catalog.

waye transformers.

for dry cell operation,

Semi - Finished 8-Tube Super- Heterodyne

g\

set. Some Have Received Foreign Stations on Loop Aerial.
Unsurpassed in volume and tone quality. Low-lossstraightline
condensers, vernier dials, finest quelity rheostats. Matched Re
2 Requires only three serews for attaching panel and baseboar:
- and set is ready to operate. 7x30 penel. Price of set only.
Requives following accessories to complete this set, 7x30
cabinet, 8-201A tubes for storage battery operalion or 199 tubes
100 Ampere Lour storage Dattery, 2;45
volts v. B’ batteries, Toud speaker, center tapped loop aerial,
All these items are listed in our catalogatatremendous saving.

reguency
er or Columbiz lon;

$4315

NEUTRGDYRE COCKADAY REFLEX

Genuj Licensed Neutrodyne . v -
ki%n?)lfn%art: come fully assem- | 3-tube Cockaday kit of | 4-tube Reflex does the
parts, fully assembled| work of 7. Fully as-

bleddon ‘tge Danell tam;l l;aSe_ K " £
m) instruc- sembled on panel 2 5 > pad L
board with complete gggja;ﬁgangaseboard, board, rea&y o \‘:lllldﬁ ase wire, with instructions Canada. American Rady-

tions ready to wire T x
nola 5-tube radio frequeéncy
$15.85 $38.65 $6.35 cofiant

$29.75 recoiver shipped chargen

OUR GUARANTEE
RANDOLPH RADIO CORPORATION

159 N. Union Ave. Dept. 96 Chicago, 1llinois

ULTRA-AUDION | ALL SETS & KITS

One-tube TUltra-Audion. | deseribed on thig page
Wizard of radio. Tully |chipped prepaid east of
assembled and reudy to f the ﬁockies,, not ineluding

{ Every article exactly asrep-
resented. Every article is tes-
ted before shipping. Com-
plete satisfaction or money
cheerfully refunded.

OUR CATALOG

includes complete list of
broadcasting statiens and
general information and
facts about our free ser-
vice division. Our radio
engineers will help you solve
all your radio problems.
Send your name and address
on a card or in a letter.
We will send catalog FREE.
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Thls man is sure
~of hls‘Job

HE SAW the handwriting on the Wall \Ien

around him were being dropped right and
left. He might have been the next to go but
for a familiar coupon which he. saw in a magazine.
He tore it out and mailed it to Scranton.
Then one day his employer called him in.
“Young man,” he said, ‘I -have just received
a letter {rom the Imermtlonal Correspondeme
Schools telling me you have'enrolled and have
received a miark of 93 for your ﬁvst lesson: N
“I don't mind -saying that this letter Jbas
saved your job. T hadiyou on~the list, of meﬂ
to be_dropped.. But I'm'going to keep you now.
And there are-bigger things ahead for you. The
man who thinks enough of his future to study
his’ ]Ob is the kind of_'x -man we want.’

OW, about you? *Are you sitting on the anxious
bench wondering if you will be the next to go? =
Or ‘are you training yourself so .that _you _will_not

only-he sure of your preqent Job but will be ready "

for the -job ahead?

This js all we ask: Wlthout cost onr obligation,
put it Up to us to prove how we can kelp you.
Just mark and mail this coupon.

!NTERNATIONAL GORRESPONDENGE SGHOOLS
Box 6223-b, Scranton, Penna,
Oldest and _lofyest . correspondence schoools in the world
VVithout cost, please tell me how I can -qualify-for tho -
position or in the subject vefore which I have marked an X:
BUSINESS TRAINING COURSES
) Business Management [JSalesmanship .. ~ -_.-
t1Industrial Management ClAdvertising R
[JPersonnel Organization [ClBetter Letters ~~ .
[ Traffic Management . OShow Card Lettering
[JBusiness Law [JStenography and Typing
[ Danking and Banking Law [1Business ¥English
[ Accountancy (including C.P.A. )OI Civil Service
i Nicholson Cost Accounting [JRailwuy Mail Clerk
[] Bookkeeping Common Schoel Subjects
[J¥Private Secretary Ol iTigh School Subjects

[JSpanish French Oillustrating
TECHNICAL AND INDUSTRIAL CCURSES
[ Electrical Engineering [] Architect

[ClArchiteets” Blueprints
[ClCeontractor and Builder
CJ Mecchanical Draftsman [CJArchitectural Draftsman
L]Machine Shop Practice ] Concrete Buitder

[ Railroad Positions HStructural Engineer
[1Gas Engine Operating Chemistry {] Pharmacy
(] Civil Engineer [JAutomobile Work

L Surveying and Mapping {J Airplane Engineg

L] Metallurgy ] Mining [l Agriculture and Poultry
[JSteam Engineering [ ) Radio []Mathematics

[ Blectric Lighting
] Mcehanical Engineer

Name....... TSR PRRPTL VRPN
Strect 6-26-25

AUGQTOSS ¢ cvennnsvemrersetensnssassasare oonsescnnass anatmismicEanmia st mnn e

Occupation........cc... . e s e e
If you reside in Canada, send this coupon to the Interna-
tmnal Correspondence Schools Canadian Limited, Montreal

Only 4 Motions used in
playing this fasclmtmg ! ‘
22

teach yon to _master
them quickly. Pictures
ho v how. Everythmg ex-
plaized clearly
Play in Half Hour Easy Lessons
After you get the foor Even if you don't know
easy motions you play one note from another, i
harmonious chords with the 52 printed lessons
ve.y little practice. No d the clear plctuxes
previousmusicalknowl- make it_easy to le
edge necessary. quickly. Payss youplay
Free Guitar . Write at Once
and Qutfit in Genuine Seal Grain You'll never be tonesome with
Fabrikoid Uase as soon as'you en- this beautiful Hawailan Guitar.
roil. Nnthm'r 10 huv —everything erte for Special Offer and easy
furnished. No de! posteard will do. ACT!
RST HAV\.AIIAN CONSERVATORV of MUSIC Inc.
9th Floor, Woolworth Bldg., BDept.— 40 w York, N. Y.
Approved as a Corresponderce School Undcr tha Laws
of the State of New York

'1t Joff.
she scemed calm.
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Tarrano the Conqueror )
(Com‘mucd from page 662)

Oeorg tore at the girl’s headpiece, lifted
Her face was pale, frightened, yet
" Her glorlous white hair
tumbled down in waves over her shoulders.

“Wolfgar—he ? She choked a little in
the smoke that swirled around them. Georg
cut in: “He sent me—Georg Brende. Daon't
talk now—get this off.”

He pul lled the heavy costume from ber.
She emerged frém . it——slin1”ahd beautiful in
the shxmmermv blue kirtle, with long grey
stockings bene:lth

A spider mclme was nearby. -But a dozen
ouards were . commv “up it at a run. With
the rgirl’s ‘hand in his, Georg turned the
other way. People-were (,10511]0’ in all.around
them—an . excited crowd - held back by the
Leat of the burning tower, the smoke and
the- falling bldcks of stone. , Someone SwWHng
a“péncil-ray wildly. s seared Georg like a
branding-iron on the flésh” of his arm as it
swung -past.= He - pulled Maida toward the
head-of an e%calator a4 dozen feet away. Its
stéps "were coming “upward from the plaza
at the ground level. Half -way up. the first
of an up-coming throng were mounting ir.

. a -

e

lmportant amcles to
eppear ln ‘Nov. Issue of
“The Experimenter”

How to Make the Electro Mystic Crystal
Globe | By Phillippe A. Judd

Electrified Butterﬂy Lives 25 Years
By B. Vincent, Southamipton, England

Evolution_of the Vacuum Tube
By Leon L. Adelman, A M.L.R.E.

-~ The Luludyne By Simon Kahn, 2CGX
Testing Insulating Materials
Liquid Hydrogen
Transmitting Photographs by Cable

.l&l‘L‘LLL......LL‘_w‘_.J

ONE EASY
PAYMENT

Puts this 15”x6’ Quick Change Gear .

SOUTH BEND LATHE

In Your Shep

We ship any size Lathe you need upon
receipt of first payment—then you pay balance
in convenient monthly installments which the
Lathe itself will save and earn for you.

PRICES QUICK-CHANGE GEAR LATHES

9”x3’ Lathe...$241 [3”x 7° Lathe...$447
117x1" Lathe... 288 16”x 8 Lathe... 498
13”x6’ Lathe... 366 187x10’ Lathe... 721t

33,000 NOW N USE

in T 8. and in_ 64 Toreign Countries. Free Catalog
shows 96 styles, all sizes. Setect just the Lathe you want.

Write for Free Catalog teday

SOUTH BEND LATHE WORKS
504 E. Madison St. South ’Bénd,»Ind.
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But Georg again turncd aside. He found
Maida quxck of wit to catch his plans; and
agile of body to follow him. They climbed
down the metal frame-work of the escalator

sides; down under it to where the inverted

steps were passing downward on the endless

belts. Maida slid into one of them, with
Georg after her, his arms holding her in
place.

They huddled there. No one had seen
them enter. Smoothly the escalator drew
them downward. Above them in a moment
the tramp of feet sounded close above their
heads as the crowd rushed upward.

They approached the bottom, slid out upon
a swinging bridge which chanced at the
moment to be empty of people. Down it at
a run;: into the palm-lined plaza at the bot-
tom of the city. .

Down here it was comparahve y d1m and
silent. The alarm lights of the plaza sec-
tion had not yet come on; the excitement
was concentrated upon the burning tower
above. The crowd, rushing up there, left
the plaza momentarily deserted. Georg and
Alaida crossed it at a run, scurrled like
frightened rabbits through a tunnel arcade,
down a lewer cross-street, and camc at last
unmolesled to the outskirts of the city.

The buildings here were almost all at the
ground level. Georg and Maida ran onward
hardly noticed, for everyone was gazing up-
ward at the distant, hurning tower. Georg
was heading for where Wolfgar had an
aero secreted. A mile or more. They

(Continued on page 666)

ADDS - smrmc'rs :
MULTIPLIES - DIVIDES

Does all the work of a $300.00 machine,

yetfits the vest pocket, Easy to operate

—does any kind of figuring in a jiffy. The

neatest and best constructed portable adding machine mas

Counts Ciecar Up to 999,999,999
Total visible at all times. A pull of the finger clears it.
Invaluable to anyone who uses figures. Saves many times
3 fits cost by preventing mlstalées d
| endnomaone:
10 Days’ Trial 35 e i
\| address and we will send machine ost—
!\ paid. Pay postman on delivery $2.95.
'n 10 days to proveitdoes all we claim, Your
money backif not perfectly satisfied.Don’t
\i be fooled by cheap imitations. Order your
-. Ve-Po-Ad mew from this ad.
Reliable Adding Machine Corp., Dept. (68
124 W, Washington St., \.hu:ago Il

Here's a money maker. Everybody wints
one. Splenrid profit. Write for spcclsl offer,

LOOK! ‘““Boys,”’ We Have 1t!
The “DE-LUX?”

Automatlc Paper-Tape Printer.
Sells for
$15.00
100% profit

$50.00
Per day
Easy

Just pull the tape—the DE-LUX will do the rest.
The modern method used in place of twine by
nrogressive merchanpts. Saves time and makes
packages neater.

We want men financially responsible to act
ag our distributors in exclusive territory, Wire
or write

METAL PRODUCTS COMPANY

Dept. DM, 124 W. 4th St, Los JAngeles, Calif.

Ao 51RADIO

Ilow

ﬁSPECIAL OFFER. _

Factory prlces save y 3 to 1-2. user

everywhere report M!raco Ultra l:
grams coast to coast, Canada uilf, oud
and clear on speaker. outper'orms $100 ¢
$250 sets. hear Europe. Marvelous

value—-let

of you o
Smaller sets 513 . i
ACENTS \mIDWEST RADIO CORPORA‘I‘ION i
Wi Pioneer Builders of, St
£x3 {409 D E. Bth St., Cmclnnatl, Chla
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“Build Your Own”’— Special [nducement

To get you started dealing with us, we offer special prices on these most popular two kits. But
your order will have to be sent by November 30 when our regular catalog prices will again be in effect.
Your chance to get the best kit at a big saving! Take it!

All of our Kits contain complete parts for receiver, including drilled and engraved Bakelite-Dilecto panel, finest, roomy mahogany
finish cabinet, simple new-style blueprint and instructions, everything—nothing more to buy. All parts highest grade—advernsed well-
known, rehable dependable—{fully guaranteed by manufacturers and ourselves. Look at these brands. You cannot get better kits!

Our New Method of Wiring—Perfectly Simple—No Radio Knowledge Needed

No solder—No bare wires—No poor connections—No dissatisfaction.
No tools needed except a common screw-driver and common pliers.

All connections are made by the use of our flexible, insulated eyeletted connecting wire in place of bus bar or wire, and solder And in a
fraction of the time usually required when using the old fashioned way. And when the job is done it is neat and your connections are tight.
4'Tube ROberts KHOCk'Qut quency, Regeneration {(without blooplng), and Push-Pull Amplifica-
. 9 tion, Smooth-working—easity tuned—non-howling—non-squealing
Superior to most other Postpaid -y y
sets REGARDLESS OF Spl $43§§; Kit KR, 9215 R R PARCR:
®

NUMBER OF TUBES! Range 3500 Miles

Combines principles of Reilex, Neutralization,” Tuned Radio Fre-

Guaranteed absolutely to give entire satxsfactlon.

See what Doubleday, Pagoe & Co., through Mr. Anhur H.
Lynch, Editor of tneir magazine, ““Radio Broadcalt,” say
ahout the Radio Broadeast’s sensational 4-Tube Knock-Out
Set develeped by Walter Van B. Roberts:

“Tube for tube, dollar for dollar, result for resuvlt, we
will stack it up against any receiver for home construction
ever described by any radio publication and gamble that it
comes out winner.

MR. LYNCH ADDS—READ IT!

“It is the best we have ever seen—and we have seen and
operated almost every type made and used during the past
twelve years, It has pulled in forty-six statiens on_a loud
speaker with two tubes, using an indoor antenna, Its sig-
‘nals have been heard thlough the air more than a gquarter
mile. It is not meralv the best four- tube reseiver, bhut the
bast by a very good margin.”,

CUSTOMERS PRAISE IT!

Schenectady, New York City.
Chicage, Roston, ete., it
necd not be mentioned, are
perfect, even on oOceasions
when 1 have used neither
aerial nor ground. I am
sure it was a Jucky day

Receives Calif.
from N.Y.o
Two Tubes!

“I have followed the de-
velopment of the Roberts

Fine

sheet.

lite low loss sockets,
double-ecireuit jack,
filament switch,
mounting,
Aristocrat binding posts, binding
Sod-er” connecting wires, hardware,

See What You Get—Best Quality

7x24x8 mahogany finish cabinet.
Bakelite-Dilecto panel,
Sickies’ Roberts’ coils, 2

extra good, non-warping baseboa

2 Milco tixed condensers, Amplex grid-denser,

drilled and engraved

Hammarlund low loss variable conden-
sers, 3 ¥-Z Toon vernier dials, Thordarson transformer, p
Modern push-pull transformers, 3 Pacent rheostats, 4 Bell Bake-
Improved single-circuit jack, Improved
Catler-Ilammer inductance switch, smilear
Pacent grid leak, Hileo grid condenser aund | Low cost of upkeep.

—
Special Features

Great volume.

Utmost clearness.

Sweetness of lone.

rd, | Highly selective.

Cheap to build.

air | Easy to operate.

Receives great distance,

Does not radiate or cause
squealing in  your neigh-
hors” receivers.

7 It offers a better combination
of sensitivity, selectivity

post strip, complete set “No- and quality for the total
blueprint and instruetion
You can assemble in only three hours or so.

List price. $64.00; our regular catalog price, $18.56—Special
price to October 31, only $43.51,

cost than any other circuit
we have ever kncewn.

The best 4-Tube set for home
construetion ever produced.

civeuit wirh results far be-
yond all Cmcctatmns 1find
it to be EXACTLY as effi-
cient as described, although
I was skeptical as to the
unusual cperation that it
was said to have accom-
plished. I no longer have
any doubts, for in the last
week of August and to date
in  Septemwher, I have vre-
ceived KGO at least four
times.  On one of these oc-
casions I received it on my
Irictogrand  loud  speaker,
using only two fubes! T
hive conzistently received
lcng distance, sueh as Dal-
Izs, Tort Worth. Auburn,
La.. Hastings, and Kansas
City, in all ahoilt 65 sta—
tions, while just ‘‘fishing.’

Locals, such ag Pittshurgh,

when this set came to my’

attention.”” . L. Clifford,
190 Sccond Street, Fulton,
NEW YORK.
Selectivity Better
than Eight tube
Heterodyne

“Last week 1 constructed

the four-tube Roberts Knock-
Qut set. I am more than
pleagsed by its operation, its
selectivity being better than
my eight-tube super-hetero-
dyne. On a poor night I was
able to bring in WOS,
WGN, WO0CO. WSAI, WBZ,
and all at loud speaker in-
tensity.”” Louis R. Jeffrey,
51 Newark Street, Hoboken,
NEW JERSREY.

B e e e e o e e

Postpaid—KitKR6996
Range 1000 Miles on Loud
Spealcer

3-Tube LoLos $2651
Explorer—Sel.
Tositively a “hummer!”” We have never
tested an outfit at anywhere near our price

Stations Logged in 2 more suitable for long distance broadcast
hours at New York City | receotion. Contains a low loss 3-cireuit

tuncr, a low loss condensex law loss sackets,
) ete. <
Ah on Loud Speai{er Clear receplion—Simple to cumlxuct—\mmle

Special Features: S Selective—
to opcrate able—Low 1oss  Jdesign—

Receives long distances—GCreat volume.

We Give You High-Class Parts

7x18x8 mahogany finish cabinet,

By one of the edltnrs of
““Radio Nows’’
Wiz 72165 [N. Y City
WEAF (85177 |[N. Y. City Fine

WFBH | 65 | 21 City drilled and engraved Bakelite-Dilectn parel.
WFAM | 55 | 18 [SE. (,loud Minn. extra good, non-warping baseboard, Gen-Win
WQAQ | 73|40 |N. Y. City low loss coupler, Hommarlund low Ioss varia-
WEBH | 73 | 43 [Chicago Lie condenser, 2 Bell Bakelite dials, 2 Rasco
WIY 72152 IN. Y. City verniers, 2 Pacent A. F. transformers, 2
KDKA | 70| 32 |id. Pittsburgh, Pa. Pacent rheostats, 3 Bell Bakelite low loss
WTAS |67 | 25 |Blgin, IL sackets, Improved single circuit jack, 2 Im-

WGBS | 67 | 30 |N. Yi City proved double circuit jacks, Smilear A bat-
\WHN 72 [ 39 [N. Y. City tery filament switeh, Hileo fixed grid con-.
WIAX | 88| 48 |Cleveland denser and mounting, Pacent grid leak, 7
WIT 75 | 83 |Philadelphia, Pa. Aristocrat moulded binding posts, binding
KY 78 193 [Chicago pgst strip, complete set ‘‘No-Sad-er’” con-
wocC 83 | 74 |Davenport, Towa neéeting  wires, hardware. blueprint and in-

struction sheet.  You ecan assemble in only
a couple of hours. List price for parts,

You cannot get beiter Kits anywhere!

This is a dandy! Order itt PLEh QU rs Tonty saasr, o
CRDER DIRECT FROM THIS AD - ON APPROVAL-NO MONEY IN ADVANCE
OLDEST RADIO [ “c 1 1ppEp SUBJECT TO EXAMINATION WHEN REQUESTED — WE PAY. /E SHIP
MAIL ORDER - TRANSPORTATION—24-HOUR SHIPMENT—SATISFACTION OR MONEY BACK
FlRM ; (Foreign customers will please remit with order and include encugh for transportation and insurance which we do not pay.) 24 HOURS
w | Send for BIG CATALOG---36 pages, wivasia - T
AMERICA Filled with big bargains in Kits, Parts and Accessories. Send today! : cuarantcea
RADIO SPECIALTY CO., Kit Div. 165Y, 245N, Greenwich St., N.Y.
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Former Bricklayer
Now Earning

$12,000 a Year

“When I enrolled with the International
Correspondence Schools, I was a brick-
layer and I didn’t know a thing about

blueprints. Today I have my own con-
tracting business and I am able to fig-
ure the most difficult jobs and execute
them tfo the satisfaction of everyone
concerned. My income is between
$12,000 and $15,000 a year. It cer-
tainly was a lucky day for me when I
sent in that I. C. S. coupon.”

That’s a true story of what just one student of
the International Correspondence Schools has done.
There are thousands of others. Every mail brings
letters from men and women telling of increases in
income and salary due directly to spare-time study.

One hour a day spent with the I. C. S., in the
quiet of your own home, will prepare you for success
in the work you like best. . ’

Mail the coupon for Free Booklet

<~ —— — — TEAR OUT HERE — — —— —— o = -

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6222-D, Scranton, Penna.
Oldest and largest correspondence schools in the world

Explain, without obligating me, how I can qualify for the
Pposition, or in the subject, bgfore which I mark X.

ARCHITECT Navigation
Architectural Draftsman LESMANSHI
Architects’ Blue Prints ADVERTISING

Contractor and Builder
Building Foreman
Concrete Builder
Structural Engineer
Structural Draftsman [J Business Correspondent
Plumber and Steam Fitter L] BOOKKEEPER
Heating and Ventilation) % Stenographer and Typlss

[] Window Trimmer

[} Show Oard and Sign Palating
[ ] BUSINESS -MANAGEMENT
(] Private Secretary

INEEESED N

Plumbing Inspector Higher Accounting

Foreman Plumber COMMERCIAL LAW
Sheet Metal Worker Qommon Sehool Subjecta
CIVIL ENGINEER Mathematics
Surveying and Mapping GOOD ENGLISH
ELECTIRICAL ENGINEER ILLUSTRATING

Electrlo Lightlng and Rys;
Electric Wiring .
Telegraph Engineer

I Telephone Worls

1 Railway Mail Clerk
CIVIL SERVICE
Mining Engineer
Gas Engine Operating

)

[ | MECHANIOAL ENGINEER BTATIONARY ENGINEER
Mechanical Draftsman Textile Overseer or Snnt.
Toolmalker TRAFFIC MANAGER

[ Machine Shop Practice AUTOMOBILES JSpanish

L} CHEMIST AGRICULTURE French
Pharmacy Poultry Ralslng RADIO

Name -

Oceupation Business 3-6-24

& Employer. Address

Street -

and No.

City _ State.

Canadians may xer:‘d th'g coupon to International Corre-
a 0. i

8D Schools Limited, Monireal, Canada

20503

ADIO CATALOG

Get the lowest rock-bottom prices
on radio parts, sets, kits. New free
Radio Catalog. and Guide brimful of
standard, reliable, guaranteed goods.
Over 100 latest hook-ups and illustra-
tions, Be sure to get this thrifty
book before you buy. It putsmoney
In your pocket. Saves you as
much as half on a set. Also please
* include name of radio fan. Send
letter or postal NOW.

THE BARAWIK company
L5130 Conal S5 Ghicapo, .52

36 S. Canal St., Chicago, U. S,

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50 a
year, Experimenter Publishing Co., 53 Park Place,
New York City.

AAAAAAAAAAAAAARAARAAAAAES
i Tarrano the Conqueror |
! (Continned from page 664) )
3 4
reached the spot—but the aero was not

there. They were in the open country now
—Venia is small, Plantations—an agricul-
tural region. Most of the houses were de-
serted, the occupants having fled into the
city as refugees when threats and orders
came from Washington the day before.

Georg and Maida came upon a little coni-
cal house; it lay silent, heavy-shadowed in
the starlight with the glow of the city edg-
ing its side and circular roof. Beside it was
an incline with a helicopter standing up
there on a private landing stage . .. Georg
and Maida rushed up the incline.

A small helicopter; its dangling basket
was barely large enough for two—a basket
with a tiny safety ’plane fastened to its out-
rigger.

In a moment Georg and the girl had
boarded the helicopter. She was silent; she
had hardly said a word throughout it all
. . . The helicopter mounted straight up; its
whirling propellers above sent a rush of
air downward.

“These batteries,” said Georg. “The guards
in Venia can’t stop us. An aero—even if

v v v v Y vy v v vyvVvvvvs

Feature Articles in
November ““Radio News”

Prediction and Fulfillment—Grand Opera by
Wireless. By Hugo Gernsback.

Db A A A b A & A

Radio With the Rice Expedition.
: By T. S. McCaleb.

Radio-Controlled Automobile. :
By Herndon Greer.

Hot Cathode Metal Vapor Tubes.
By Dr. Bazzoni.

New Ideas In Radio Receivers.
: By G. C. B. Rowe.

New Two-Range Receiver.
By Sylvan Harris.
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we had it—1 doubt if we could get power
for it. They’ve shut off general power by
now, I'm sure.”

She nodded. “Yes—no doubt.”

As they mounted upward, the city dwin-

dled beneath them—dwindled t6 an area of

red and green and purple lights. It was
silent up here in the starlight; a calm, wind-
less night——cloudless, save for a gray bank
which obscured the moon,

Ten thousand feet up. Then fifteen. The
city was a tiny patch of blended colors.
Light rockets occasionally mounted now.
But their glare fell short. Georg’s mind
was busy with his plans., Had the helicopter
been seen? It seemed not. No rocket-light
had reached it; and there was no sign of
pursuit from below. -

Maida crouched beside him. He felt her
hand timidly upon his arm; felt her shy,
sidelong glance upon him. And suddenly
he was conscious of her beauty. His heart
leaped, and as he turned to her, she smiled—
a smile of eager trust which lighted her
face like a torch of faith in the spire of a
House of Worship.

“You are planning?” she said. “You
know what it is we must do?”

He said: “I think so. The wolan* out
there is large enough for two. Youll trust
yourself to it with me? You're not afraid,
are you?”

*A small winged board without power, used for .

emergency descents by volplaning down from dis-
abled aeros.

(Continued on page 668)

(Designed and built by Ole Evinrude)
Quick Detachable

RowboatMotor|

Powerful, Light Weight,Speedy

Quiet Running,PracticallyVibra

tionless. Starts onaquarter turn

Easilycarried withyou anywhere
you go. No rowing,no work,no bother

Just ride and enjoy the greatest o

water sports. Slow down for fishing

Speed up for racing. Great power.

Write fer FREE Catalog i

describing all the new features, espe

cially the famous Propello Pump.Only

Elto has it. Write today. L

ELTO OUTEOARD MOTOR CO, Dept.48
le Evinrude, Pres,

Manf'rers Home Bldg. Milwaukee, Wis.

Tremendous, big-paying opportunities
are open for ambitious men in Mod-
ern Photography. This is the picture -
age. Magazine and newspaper publish-
ers buy thousands of photographs each
year. [Dvery manufacturer scnds out
high priced pictures of his products.
Every home wants portraits. Photog-
raphy is a business running into
millions of doliars each year.
And there is a great shortage of
trained photographers.

Earn $3,000 to $10,000 a Year

Hundreds of men are earning
big money and establishing their
own businesses. Even during
spare time, while training, you
can make $73 a week easily—
no matter where you live!

Amazing New Easy Method

I show you at home, how to do
the kind of work turned out by
the big studios in New York

Got §100 for
Fleod Pictures
“I took pictures
of a flood and
sold them for
$100. I have
been able to_huy
my house and lot
from the sale of
pictures,”’
C. M. Cole,
Washington,
$97 in 2 Days!
I made $28) in
December.,  Went
out {wo days last

week on home and Chicago! I show you how to
portrait work malke big money within 30 days!
and made $97.”” C. M. Cole bought a home with
A. G. Hughes, money he had made when oniy

Kentucky, half way through his training.

So well do I know what I can
do for you that I guarantee
under bond to return every cent of your tuition if you
are not thoroughly satisfied,

Professional View Camera FREE!

Write at once for I'ree Camera Offer
d —I give you, free, a splendid pro-

fessional view camera, You will be
d astonished and delighted. This offer
open for short time only — so act
No obligation.

INTERNATIONAL STUDI0S, Inc.
Dept. 1428
3601 Michigan Ave., Chicago, U.S.A.

Seal Rupture
With a Quarter

ow you cap throw away forever steel bands,
chafing leg atraps and other heavy makeshift de-
vices, For a well known American gcientist bag
found a new easy way to support rupture, assisted
by means of a wonderful little invention weighing
less than 1-25 of an ounce, Not onz{v o you do away
with the objectionable pressure and tight strapping,

ut you eliminate the *‘coming down’’ of rupture
—when running, straining, excercising, sneezing,
otc.—which too frequently Jeads to strangnlation. So greathas been
the success of this wonderful device that it is being offered to
ruptured people on an absolute guarantee of instant satisfaction or
no cost. Simply drop a postcard or letter requesting free literature
to NEW SCIENCE INSTITUTE, 4518CIay St, Steubenville, Ohio

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Place,
New York City.
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(T RAGEMCO

//4/““\,
Radio Headauarters for the Finest and BEST Radio Tools

. =S5y RADIO - %G| RADIO;
mm—_—mTOOLSET = [ HANDI..

pi—— = ]
h el i i the handicst TOOL
E@ set of toals ever miado -
for Radio Work Dby Bends Dus Bar or
the riakers of the wire strips and
o~ e, famou: Y ANKELE” scrapes wige,
Tocls. It contains the pores and réams
following: 1 Rachet holes, etc. Tool
Serew dmel, 614 in, consists of 4 in.
long holding all attachments; 1 Blade, 5% x 3-16; black japanned handle, to which is attached wire bending
Blade, 3% x %; 1 Blade 2% x % ; 1 Countersink; 2 8 device, with nickeled ferrule and 3 in. long two sided

et Wrenches for all small nuts; 1 Reamer to onlmwc ho reanier.
in panel from % x % 1 Wrench, one erd 5-16" squar PRICE—NO. 702 .. ... .iciiiiieiiiiiininn, ....50c
or_hex. for jack, other 3%” hex., ete.

PRICE per set—No. 700...ccuviniiiunannenon, $3.00

TOOL CHEST

Set consists of “TOCK-
GRIP” master handie, 57
{ong, black Rubberoid fin-
ish with steel chuck, nickel

Ty T h e hardwood
i handle is hollow

H H to  store drills. plated, buffed and \HU] the following 9 tools: Raw, brad-
e ‘mp est rac lca f Iron frame, nick- | awl, large screwdriver, file, serateh awl, gimlet, reamer,
_ . " ) el> parts, ball chisel. small screwdriver. Iach togl of fine steel, drop
. bearing three jawed chuck holding and centering accu- torged tempered, hardened, and nicely finished. Set comes
Radlo Set Made rately round shank drills from 0 to 3-16. Length of in leatheroid bhox with tray.
drifl. 12 inches PRICE—No, 703 .......... 60000000000 00006000000 $1.85
PRICE—No. 303 .........c....... 000000600000000kYRAD

SCREWSTARTER
and DRIVER

W Holds any screw Dby its slot
with a firm grip, makes it easy
bends, and offsets on Bus to place and start serews in diffienlt places.
Bar wire. With this device Just the tool for the Radio Constructor. All
any IRadio Constructor can parts heavily nickeled and polished.

304

u wire his set to compare fav- PRICE—No.

orably with any factory made set. Easier to use and more

1
accurate than pliers.  Tull direetions in box. Made of
2= sl B g Lo ot~ T K 2= 51

The
AD!O E Frigeshe s LTI o810
R' G M CIRCLE CUTTER

Especially designed for the Radio
Constructor. Made of the finest
material and eqaipped with the

WIREBENDING
/ TOOL

For making eves, loops,

RADIO
DRILL SET

. Composed of 10 straight shank
tuist drills, fitting all huna
and bieast drills,  The sclec-
tion of theso drills has been

The simplest radio outfit made—

R highest grade hizh steel cutting especiully made for Radio-Constructors and consists of

yet as practical as the most expen- lints] I”t does three thlmtf's 'xttcnce' the fallowing sizes: 1-16, 5.04, 3.32. T-64, ¥, O-6d

. ) g o t drills its owmnr pilet, cuts ou 5-32, 11-61, 8-16, 17-61. Drills are mounted hit,

sive. A ClyStal recewving set that plug 1zmld }ml[ts_bcﬂd or St(’_!'Oll Iollard Linen with éizes clearly mm‘kodm o white
- H around the hole in one operation. PRICE—NO. 305 ...... i

you can opelate and enjoy e€ven Cuts holes 3 to 4 in. in diam. ....81.25

PRICE—No, 402 ........%
401. Same tool but smaller and
not fitted with bead or seroll in
ane operation.

PRICE-—~No. 40f ........82.00

though you know absolutely noth-
ing about radio. You receive the
RADIOGEM unassembled, together
with a clearly written instruction
book, which shows you how to
quickly and easily construct the
set, using only your hands and a
scissors. The outfit comprises all

the necessary wire, contact points, 'E 3 HAND DRILL

EL ECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates either on 110-
volt &.C. or D.C. The hent element is of Nichrome,
which prevents overheating and assures the desired even
tempenature. Size of Iron, 10% in. long. A 4-ft. cord
ﬂPnd plug is furnished.

detector. mineral, tube on which to | PRICE—NO, 800 .evovovvnenenenss feveeeiene . 5200
wind thé coil, etc., etc. The in- " Lispecially designed for Radio Work by the makers of the '

) o R o . famous ““Yankes’’ Tools. A beautiful balanced, small, !
struction book explams slmply and nowerful drill with 4 to 1 ratio of gears for speed. Spe- i

I H einl chuck 9-527 capacity, to take largest drill, mostly
completely the principles of radio furnished with drill or tool sets. Length over all, 9% in.

and its graphic illustrations make Weight 1% Ibs.

PRICE—No. 302 .......coconnnn. e eee... 82,75
the assembling of the RADIOGEM >3 s2.78
real fun.

= " | S
AERIAL OUTFIT =
Three-in-One Nut Wrench. Consists of kandle with hol-

. : : Cikels Biting ponular sives of nats. | The hesason sockets | Combination Plier. Wire Gutter, Wire Former and Wrench.
Complete aerial outfit for o the nue salidly. _ e xeeptionally strong. 6 in. long.
the RADIOGEM, consisting per set—Neo. 301........... ... ... .. ... .., 654
of 100 ft. of standard cop-
per aerial wire and two
special porcelain insulators.

Price ..................50c

0000008060808 00050600060004000D0DAD 75¢

Long Sharp Nose, Side Cutting Pliers. Just the pliers

Side Cutting Nipper, Lap Joint. For cutting all kinds of for the radio constructor. Dends and cuts all kinds of

wire, Jaws hardened and oil tempered. Natural steel soft wire. Nose 1% inches long, black body, polished
finish with polished jaws. Lencth 6 inches. jaws, Length 5% inches.

5] 00 PRICE—No. 20 ............coiiiiioiians ER 411 PRICE—No. 200 ......voevorrervecvenarenvarana.. 75

Radiogem - =~ =
Aerial Outfit - - - - 50

Radiogem and Aerial
Qutit - - - -

Ovrder all tools by order number. All goods are shipped iree of transportation charges to all parts of
the United States and possessions the same day as the order is received.

1.50 MONEY REFUND GUARANTEE

If you are not satisfied money will be refunded on return of goods.

\The RADIOGEM CORP., 66-E W. Broadway, New Yo:bl
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KNOCK HIS BLOCK OFF

You would he a better and happier man—if
you were only able to “knock the block off” of
the man or the thing that stands in your way.
AND YOU CAN! 1It's all just a matter of
having PHYSICAL VIGOR AND FITNESS.

My unusu- less, forlorn
al System men and wont-
of Muscle en under my

wing, studying
their condition,
and instructing
them by rmail,
at their own
homes, all over

Building and
P r omoting
Physical Fit-
ness is giv-
ing men new
bodies for

old. I am the world, how
taking run- to get the pink
down, pep . ofphysical per-

HOME COURSE OF MUSCLE AND BODY BUILDING (AND BOXING)

fection they are after. Most of them are young
or middle-aged men who were getting prema-
turely old until I took them in hand. Many are
studying my course to learn the MANLY ART
OF BOXING AND SELF DEFENSE.

Many are getting BIGGER M_USCLES—hus-
kier bodies—larger limbs—heavier necks, arms,
chests—as a result of the scientific steps of de-
velopment whichk I am pointing out to them.
And many are forging ahead in business as a
result of renewed pep and vitality, the singing,
tingling body, which my physical culture course
has_given them.

Remember—that 1 didn’t always have the perfect
body- I now have—once 1 was skinny and weak. I
achleved the Lightweight Championship of the World as
‘a result of first BUILDING BODILY PERFECTION
for myself. What I did for myseif I can do for YOU,

It is impossible to tell you all about my methods, here.
If you’ll just send me your name and address on the
little slip printed: below, I will send you, frec of charge,
my wonderful hooklet, “Now I Can Tell You,” which
tells you just why you should envoll under my personal
instruction. Let me send you this free booklet—write
for it NOW—TIIIS MINUTE—there’s no obligation.
BENNY LEONARD, Undefeated Lightweight
. Champion of the World
123 W. 31st St., Dept. 34-N, New York, N. Y.
Send this coupon NOW—for my FREE BOOKLET—no

obligation.

BENNY LEONARD, 123 W. 3Ist St.,
New York GCity, Dept. 34-N,

DPlease send me your free booklet, “Now I Can Tell

You,” without placing me under any obligation. I cn-

elose 10e (in stamps or ocin) to cover cost.

GERMAN ARMY OFFICERS’
FIELD GLASSES

FREE TRIAL

If you wish to
keep them

8 power $9.

Free trial coupon will bring you these genuine
German War Glasses purchased at exceptionally ad-

vantageous rates of exchange.

Mgnufactured by most prominent of German opti-
cal factories. AMany were received direct from the
Allied Reparations Commission. Conservative $20.00

value. |
Finest achromatic day and night lenses.

40 m.m.

objective. Tdust and moisture proof. Pupillary ad-
justment. Built for service, regardless of cost, accord-
ing to strictest military standards. All glasses guar-
anteed in perfect eondition. We have sold 70,000

pairs of this model to date.

Shipped promptly on receipt of attached coupon on

5 days® free trial.
order for $9.85. Order your field glasses today.

HENDERSON BROTHERS

If satisfied send check or money

Largest importers of field glasses in America

97 E. Federal Street

— X oner — — —

FREE TRIAL COUPON

Gentlemen:

Boston, Mass.

Please send me on 5 days’ free trial one pair
German Army Officers’ war glasses. After 5 days’

trial I will either return glasses or remit $9.85.
Name

Address

Tarrano the Conqueror
(Continued from page 666)

“Ol, no,” she said.
must do, we will do.”

“We must go higher, Maida. Then, you
see . . ..”

He 10ld her his plans. And mounting up
there ~ into the silent canopy of stars, his
fingers wound themselves into - the soft
strands of her hair which lay upon him; and
his leart beat fast with the nearness of
her. . . . Told her his plans, and she acqui-
esced.

Twenty thousand feet. The cold was
upon them. Shivering himself, he wrapped
her in a fur which the basket contained.
At 25,000, they took to the wolplan. It was
a padded board a dozen feet long and half as
wide. Released, it shot downward; a hun-
dred feet or more, with the heavens whirl-
ing soundlessly. Then Georg got the wings
open; the descent was checked; the stars
righted themselves above, and once again
the earth was beneath.

“What you say we
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The Experimenter

has come back!- If you are one of the
one hundred thousand readers of the old
ELecTRICAL EXPERIMENTER, you will no
doubt be glad to hear that the ExPERI-
MENTER is coming back BIGGER AND
BETTER THAN EVER. PRACTICAL
Erecrrics has been changed into an en-
tirely new kind of magazine entitled

The Experimenter

In this magazine which has been greatly
enlarged in point of contents, illustra-
tions and circulation, you will find the
following new departments:

Experimental Radio
Experimental Chemistry

There is an entirely new treatment of
radio containing experiments only. 90%
of the magazine contains pure experi-
ments written by the foremost authorities
in their respective fields, also a monthly
editorial by the writer.

fine roto-gravure section is now
added to brighten up the magazine. If
you want experiments, this is your maga-
zine.

Be sure to reserve a copy from your
news-dealer before the issue is sold out.
The next issue of THE EXPERIMENT-
ER will be on sale at all newsstands
beginning October 20th, 1925.

Hugo Gernsback
Editor
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They had strapped themselves to the
board, and now Georg undid the thongs. To-
gether they lay prone, side by side, with the
narrow, double-banked wings beneath the
line of their shoulders, and the rudder-tail
behind them. Flexible ’planes and tail, re-
sponding to Georg’s grip on the controls.

Fluttering, uncertain at first, like a huge
bird of quivering wings, they began their in-
cline descent. A spiral, then Georg opened
it to a straight glide northward—rushing
downward and onward through the starlight,
in a wind of their own making which flut-
tered the light fabric of Maida’s robe and
tossed her waves of hair about her.

A long, silent glide, with only the rush of
wind. It seemed hours, while the girl did
not speak and Georg anxiously searched the
sky ahead. Underneath them, the dark jor-
ests were slipping past; but inexorably com-
mng upward. They were down to 5,000 feet;
then Georg saw at last what he had hoped,
prayed for, but almost despaired of. A
beam of light to the northward—the spread-
ing beam of an oncoming patrol. It was
high overhead; but it came forward fast.
A sweeping, keenly searching beam, and
finally it struck them. Clung to them.

(Continued on page 670)

Get into the great new BIG-Pay Indus-
try—Radio. If you're earning a penny
less than $50 a week, clip coupon now.
Send for AMAZING FREE

BOOK. Be A Radio Ex-
pert, and drawn down big
money for the easiest and
most fascinating work in the
world., Positions everywhere.
Need for Radio Experts in
}o;v ery ]e;)In(gnunity. Short
ours. PAY. Free f.
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asily At Home |io you s R. W
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Get This |x . Herke,
Free Book! | \Winnives.

Send coupon  below for
FREE BOOK — ‘‘Rich
Rewards in Radio.’
Read for yourself. No
previous experience
needed. Common

schooling enough,
WRITE NOW.

oo

Receiving sets, from simplest kind to thou-
sand mile receiver, included to help you
learn. An UNEQUALLED OFFER. Other spe-
cial features for limited time only, so ACT QUICK!

NATIONAL RADIO INSTITUTE
Dept. 14NB, Washington, D. C.

National Radio Institute,
Dept. 14NB, Washington, D. C.
Without obligating me in any
please send me your free book,
Rewards in' R
mation on your practical,
Radio course.

way,
*Rich

adio,” also complete infor-

home-study
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America'sMasterRail-
road Organizer
Wide-awake boys,
operating their
Lionel Model Rail-
road Systems to-
day, are preparing
to be the railroad
leaders of the

future.

“Why, It Looks Real!”

F course a Lionel Railroad looks
real.

It is real. The only difference be-
tween Lionel and real trains is the size,

Lionel Engineers take care of that.
They design and build Lionel Railroads
electrically and mechanically perfect,
so that they run like real railroads.
They work from the engineers’ draw-
ings and blueprints of real railroad
locomotives, coaches, freight cars, sig-
nals, crossing gates and the many
other railroad accessories.

Lionel Model Railroads are way be-
yond ordinary “toy railroads.” They
are valuable educators. They are help-
ing American boys to learn
how real railroads are run, how
the passengers and freight of
the nation are transported.

Railroad is exactly like run-
ning a real railroad.

This wonderful realism can
be found only in Lionel Model
Railroads and Accessories,

ELionel Automatic Train Control. The
greatestachievementinmodelrailroad
engineering. Starts and stops trains
automatically. Just one of the many
awonderful realistic railroad devices
in the Lionel line of Accessories.,

Running a Lionel Model

MODEL RAILROAD
ACCESSORIES »

That's why American boys buy more
Lionel Trains than any other make.
That's why Lionel has been “Standard
of the World” since 1900.

Lionel Model Railroads and Acces-
sories are displayed at all of the best
stores. Take father and mother with
you to see them and remember: Lionel
trains are lowest in price consistent
with high quality —complete outfits
from $5.75 up.

Write today for your copy of the
beautiful new 44-page Lionel catalog
illustrated in actual colors. It shows
the complete Lionel line., Sent free on
request.

The LIONEL CORPORATION
Dept. 1-G 48-52 E. 21st STREET
NEW YORK CITY

Be sure to send a pgst card . Q
today for this wonderful 44- \\“%:‘\'*
page catalog, beautifully il- *\‘\

lustrated in 4 colors. It is -
EE. o
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LOOK

J}‘ORTHE
PATENTED
LIONEL
FEATURES

No miniature
railroad is com-
plete without the
new Lionel Auto-
matic Crossing
Gates. Donngoes
the gate as the
train approaches
—up again when
the train has
passed. I't
works by
stself — just

like the real
ones.

Lionel “Multivolt™
Transformers—Ever-re~
liablepowerplants. Run
all trains best. A type
for every size train.

“STANDARD OF THE WORLD SINCE 1900”

*“MULTIVOLT TRANSFORMERS
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Shop Special |
= No. 7

$250

Make a real shop in your basement!
This handy Tarks woodworker is complete shop
equipment in itself.- With it you can do all sorts
of cabinet work, Make toys, furniture, radio cabi-
nets—anything, Built for eclose, accurate work,
yet small enough to fit in a corner of your base-
ment, Operates from light socket. 1las motor, rip
afid cut-off e¢irdular saw, jointer and bandsaw. Ada
Iathe and shaper at slight extra cost. A reai
‘machiné - ideal -for home use. Send for circular.

The Parks Ball Bearing Machine Co,

1553 Knowlton St., Cincinnati, Ohio
Ganadian Fac.: 200 Notre Dame East, Montreal, Can.

A
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WOODWORKING

COFFEE

RALPH HOLT CHENEY, Sc.D.
Assistant Professor of Biology,
New York University

While clearly a scientific work, and consequently
primarily interesting to the student concerned with
the botanical and chemical structure of the coffee
tree and its fruit, it nevertheless contains much in-
formation of pracical value to the trade, and of more
than passing interest to the lay reader. The
chronological table which just precedes the author’s
economie discussion of his subject is in itself an
amazing amount of historical data presented in con-
crete form for ready reference. For exhaustive
scientific research, for wealth of bibliographical ref-
erence to a species of plant life that has become a
great economic factor, it is likely to be accepted
as an authoritative and standard work.

—CHASE & SANBORN.

Octavo, xviii X 244 pages; 77 half-tone illustrations;
pound in blue cloth, gold lettered. Price $4.50

THE NEW YORK UNIVERSITY PRESS
30 Washington Place New York City

= You've heard

=7 your neighbor praise the

ot old reliable Pathfinder, the

* wonderful national weekly home

i magazine that 3 miilion people read. You

can try this unbiased digest of domestic and world affairs for a tri-
fle. The Pathfinder is in a class by itself—nothing else to equal it:
time-tested, wholesome. Chuck full of the choicest reading the
cream of everything. Science, politics, travel, fun, question box,
health, radio etc. ;realstories, pictures—instruction, entertainment
for 21l. Send 15¢ {coin orstamps) fonhigbigpuperor_x trial 13 weeks,

fi ton, D. C.

or $1for full year (52 issues). F y

Mailing\ Lists

Will help you increase sales
Send for FREE catalog giving county
and prices on_thousands of classified
o ur best pi cusgtem-
ers--National, State and Local--Individ-
oalg, Professi Busi

997 Sy siims st 2 each
FaorLouis

Print Your Own

Cards, Staticnery, Circulars, Paper, ete. Save
money. Print for others, big profit. Complete
" outfits $3.85 Job %}‘ess $12, $35, Rotary $150. All
L easy, rules sent. Write for catalog presses type
#.ctc. THE PRESS CO., Y 47, Meriden, Conn.

Tarrano the Conqueror
(Continued from page 668)
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And presently the big patrol vessel was
almost above them. It hung there, a darlk
winged shape dotted with colored lights. A
signal flash—a sharp command to Georg,
but, of course, he could not answer. Then
the Director’s finder picked him out. The
volan was fluttering, spiralling slowly as
Georg struiggled to hold his place.

And then the patrol launched its tender.
It came darting down like a wasp. A mo-
ment more, and Georg and Maida were taken
aboard it. The wolan fluttered to the forest
unguided and was lost in the black treetops,
now no more than a thousand feet below.

Surrounded by amazed officials, Maida and
Georg entered the patrol vessel. Georg
Brende, escaped safely from Tarrano! The
Brende secret released from Tarrano’s con-
trol!  The Director flashed the news tn
Washington and to Great-London. Orders
came back. A score of other vessels of this
Patrol-Division came dashing up—a convoy
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IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
receiving your copy every month, do not
fail to sign this blank, It costs you noth-
ing to do so.

To Newsdealer
Address

Please reserve for me ... . .copies of
SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Name

Address
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which soon was speeding northward to
Washington with its precious mecssenger.

CHAPTER XI

In Washington during those next few
days, events of the Earth, Venus and Mars
swirled and raged around Georg as though
he were engulfed in the Iguazu or Niagara.
Passive himself at first—a spectator merely ;
vet he was the keystone of the Earth-Coun-
cil’s strength. The Brende secret was de-
sired by the publics of all three worlds.
Even greater than its real value as a medical
discovery, it swayed the popular mind.

Tarrano possessed the Brende secret. The
only model, and Dr. Brende’s notes were in
his hands. Washington had ordered him to
give them up, and he had refused. But now
the status was changed. Georg held the
secret also—and Georg was in Washington.
It left the Earth-Council free to deal with
Tarrano.

During those days Georg was housed in
official apartments, with Maida very often
near him. Inactive, they were much to-
gether, discussing their respective worlds.
The Princess Maida was hereditary ruler
of the Venus Central State—the only living
heir to the throne. When Tarrano’s forces
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Battery Prices |

SMASHED!

Faites To Consusmers Only
Hereis areal battery quality,
¥ guaranteed to you at prices
/. ¥ thatwill astound the entirebat-
/ / tery-buying public. Order Di-
fun rect From Factory. Put the
Dealer’s Profit in vour own pock-
STEH et. You actually suve much more
= than half, and so that you can be
convinced of true guality and perform-
ance, we give a Written 2- Year Guaran-~
tee. Here is your protection! No need to
take a chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the prices!
Auto Batteries Radio Batteries

6Volt,11 Plate,$9.50 6Voit,100 Amp.$9.50
£Volt, 13 Plate,11.50 6Volt,120 Amp.11.50
12Volt, 7 Plate,13.00 €Volt,140 Amp.13.00

Buy Direct—Send No Money
We ask no deposit. Simply send name and ad-
dress and style wanted. Battery will be shlsped
same day we recelve your order Express C.0.D.
i subject to your examination
b on arrival, Our guarantee
sccompanies each battery.
We allow 5% discount
for cagh in full withor-
der. You cannot ioge!
Send ‘zom- order today
—NOW!

ARROW BATTERY CO.
Dept. 9 1215 So.
Wabash Ave.,Chicago
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AT LAST—World’sbest

Typewriters with every g
modern writing feature at
positivelylowest pricesand
on easiest terms offered.

10 DAYS FREE TRIAL

A Year to Pay
5 YEARS GUARANTEE /

Standard Machines so
perfectly Re-Manufac
tured by the exclusive
Young Process that the,
look and write like brand
new. Our exclusive, distinctive process makes possible
better typewriters at lower prices.

FREE BIG fllustrated TYPEWRITER BOOK

L Write now. See our amazing typewriter
bargains. Read what users say and the unusual service
we will give you, Don’t wait—write today,

Yo"“g Typewriter 0,854 W-=t Randolph,

Dept. [(6B .Chicago,ill.

I POSITIVELY GUARANTEE
that you can produce wonderful,
sweet music in three days and
quickly play popular and clas-
sical selections.

short. simple
lessonsrevealing
every secret of my
12 years’ success as &
. professional saw musi-
cian. Amaze your friends
with this sensation of radio,
vaudeville, orchestra and lodge
entertainment. end 10¢ fee
o phonograph record of two beautiful
Musical Saw solos which also entitles
you to complete information about my
special introductory offer of Saw, Bow,
Hammer, and Resin, FREE with Course of
Instruction,

MUSSEHL & WESTPHAL
West Water St.  Fort Atkinson, Wis.

STUDY AT HOME

Become a lawyer. Legally trained
men win high positions and big
success in business and public life.
Be independent, Greater opportuni-
ties now than ever before. Big corpo-
ations are headed by men with legal
training. Karn
5,000 to $10,000 Annually

$
We guide you step by step. You can train at home dur-

ng epare time. Degree vf LL.B. conferred. LaSalle
students found amon% practicing_attorneys of every
We furnish all text material, including fourteen-volume Law
y. Low, cost, easy terms. Get our yaluable 108-page *"\aw
Guide” and ‘‘Evidence’” books free. Send for them
tLaSalle Extension University, Dept. 11384-L Chicago
The World’s Largest Business Training Institution

You :an be quickly cured, if you

STAMMER

Send 10 cents for 288-page haok on Stammering and
Stuttering, ‘“Its Cause and Cure.”” It tells how 1
cured myself after stammering 20 yrs. B. N. Bogue,

8122 Bogue Bldg., 1147 N. 11I. St., Indianapolis
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threatened revolution from the Cold Coun-
try she had been seized by spies, brought to
Earth, to Tarrano in Venia, and 1mprlsoned
in the tower from whlch Georg had so
lately rescued her. Wolfgar for years had
been her friend and loyal retainer, though
he had pretended service to Tarrano.

In the Central State, Maida, too young
to rule, had been represented by a Council.
The public loved her—but a majority of it
had gone astray when she disappeared—had
fallen to the lure of Tarrano’s promises.

Maida told Georg all this with a sweet,
gentle sadness that was pathetic. And with
an earnest, patriotic fervor—the love of her
country and her people for whom she would
give her life.

She added: “If ounly I could get back
there, Georg—I could make them realize
the right course. I could win them again.
Tdrrano will play them false—pyon know it,
and so do L”

Pathetic carnestness in this girl still no
more than seventeen! And Georg, sitting
beside her, gazing into her solemn, beautiful
{ace, felt that mdeed she could win them,
w1t11 those limpid blue eyes and her words
which rang with sincerity and truth.

They sat generally in an unofficial instru-
ment room adjOII‘llIl‘T the government offices.
A room high in a spire above the upper
levels of the city. And around them rolled
the momentous cvents of which they were
the center.

The time limit of the Earth Council’s
ultimatum to Tarrano expired. Already
Tarrano had answered it with defiance. But
on the stroke of its expiration, came another
note [rom him. Georg read it from the tape
to Elza:

“To the fart/z Counczl from Tarrano, ils
loval subject

A grimly ironical note, yet so worded that
the ignorant masses would not see its irony.
It stated that Tarrano could not comply
with the demand that he deliver himself
and the Brende model to Washington be-
cause he did not have the model. It was on
its way to Venus. He now proposed to re-
call it. He had already recalled it, in fact.
He assured the Council that it was now on
its way back, direct to Washington. He had
done this because he felt that the Earth
leaders were making a mistake—a grave
mistake in the interests of their own people.
Georg Brende was in Washington—that was
true. But Georg Brende was a silly, con-
ceited young man, flattered by his promi-
nence in the pubhc eve, his head turned by
his own importance. Dr. Brende had been
a genius. The son was a mere upstart, pre-
tending to a scientific knowledge he did not
have.

“Trickery!” exclaimed Georg. “But he
knows the people may believe it. Some of
them undoubtedly will.”

“And you cannot thwart your public,”
Maida said. “Even your Earth-Council, se-
cure in its power, cannot do that.”

“Exactly,” Georg rejoined. He was in-
dignant, as well he might have been. “Tar-
rano is trying to avoid being attacked. Time
—any delay—is what he wants.”

The note went on. Tarrano—seeking only
the welfare of the people—could not stand
by and see the Earth-Council wreck its
public. Tarrano had reconsidered his for-
mer note, The Brende model was vital, and
since the Earth-Council demanded the model
(for the benefit of its people) the people
should have it. In a few days it would be
in Washington. Tarrano himsel{ would not
come to Washington. His doing that could
not help the public welfare, and he was but
human. The Earth-Council had made itself
his enemy; he could not be expected to trust
his life in enemy hands.

The note closed with the suggestion that
the Council withdraw its patrol from Venia.
This talk of war was childish. Withdraw
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Service cannot stop

The telephone,. like the human heart, must repair itself while
it works. The telephone system never rests, yet the ramifications
of its wires, the reach of its cables and the terminals on its switch-
boards must ever increase. Like an airplane that has started
on a journey across the sea, the telephone must repair and extend
itself while work is going on.

To cut communication for a single moment would interrupt
the endless stream of calls and jeopardize the well-being and
safety of the community. The doctor or police must be called.
Fire may break out. Numberless important business and social
arrangements must be made.

Even when a new exchange is built and put into use, service is
not interrupted. Conversations started through the old are cut
over and finished through the new, the talkers unconscious that
growth has taken place while the seryice continues.

Since 1880 the Bell System has grown from 31 thousand to
16 million stations, while talking was going on. In the last five
years, additions costing a billion dollars have been made to the
system, without interrupting the service.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY .
AND ASSOGIATED COMPANIES - '

BELL SYSTEM
‘f' One Policy, One System, Universal Service
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Blackheads—Acne Eruptions

Now Are Easily Removed at Home at a Sma" Cost!

Banish the‘se unsightly blemishes easily and quickly | Pimples, Blackheads, Acnie Eruptionson the
by using “CLEAR-TONE”—a simple home treat-|face or body, Barbers Itch, Eczema, Enlarged
ment that has cured chronic cases of long years| Pares, Qily or Shiny Skin—neéver mind how
sfandmg. Use like toilet water. Leaves_the skin bad—‘ﬁcgmné'{’ogz" baslcured $holworst (casey Llevt:r
Baw, naorse 'y druggists, 1cians, sKin gpeclalls’

B B Y o e oA G P A
Elegant for men after shaving, If you have ggfzf;eel:e w ; PR S simrs

Send name today for FREE Booklet, A CLEAR-TONE SKIN,” telling how I

' cured myself after being afilicted for 15 years. AndI know every embarrassment
one has to endure with 8 bad complexion. $1.000 COI. D CASH SAYS | CAN
® CLEAR YOUR SKIN OF¥ THE ABOVE BLEMISHES.

E.S. GIVENS 168 Chemical Building KANSAS CITY, MO.
S

Insure your copy reaching you each month. Subscribe to Science and Invention—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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New Self-Massaging Belt
REDUCES WAIST
- ~Fasily!

Substitutes good, solid tissue
for bulky, useless, disfiguring
fat, yet does it so gently you
hardly know it is there.

Formerly those who wished to re-
duce without dieting or strenuous ex-
ercise had fo.go to a professional
masseur. His method brought about
the desired reduction. But it was
expensive and time-consuming, and
few could take advantage of it.
Remarkable New Invention

At last a wonderful new
invention brings this same
effective method within the
reach of all. The Weil Scien-
tific Reducing Belt by means
of specially -prepared and .-
scientifically - fitted rubber is
so constructed that as you wear
it every breath you take and every
movement you make imparts a coustant
massage to every inch of the abdomen.
Working for you every second, i{ re-
Auces much more rapidly than ordinary
massage, saving both time and money,

Actually”Removés Fat

It does not merely draw in your
waist and make you appear thinner,
It actually takes off the fat,
Within a few wecks you.find
4 to 6 inches gone from your-
waistline.  You look and feel
10 to 15 yedrs younger. .

The Weil Method of re-
duction is used by athletes
and jockeys hecause it re-
duces  quickly and preserves "
thelr strength. Highly endorsed by physicians,
tion guaranteed or your money back.

SPECIAL TRIAL OFFER

Write today for full description and Speeial 10-Day Trial

Offer. The Weil Company, 70t| Hill Street, New Haven, Conn.

L

Satisfac-

[e——

THE WEIL COMPANY, 7011 Hill St.,, New Haven, Conn. I
Gentlelaen:  Please send me, without obligation, ]
complete description of the Weil Scientific Reducing ]
Belt and your special 10-Day ‘Lrial Offer. ]
NAME. oottt e ©00000 0000
AdAress. ... e e
B 7500000a0a00a000aa0a0a040 488080 00000 000000000000

WURLDS HANDIEST BALCULATUR
NEW - POCKET SIZE.

Does work of large $100 machine
and very simple to operate.

e ors 90,50

|

|

i D008 08B ‘MULTIPLIES
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iDIVIDES

TOTAL CoST

Is GUARANTEED for 5 years,

Iade of steel. No upkeep., No re-
| pairs. Everybody who

flures
‘needs one, .
A SPEED MARVEL

Positively the LOWEST Priced
practical caleulator on market. New
Trial Offer, price $2.50, send money
order or pay postman when machine
is delivered ($3.50 outside U. S.).
| Supply limited. ORDER TODAY.

AGE T

WANTED
BABY CALCULATOR SALES COMPANY
P.O. Box 1118, Dept. 40 Chicago, MI.

PERSONAL STATIONERY
200 SHEETS and $‘.00

100 ENVELOPES

Printed with your Name and Address

Clear, white bond paper, with envelopes to match.
Your name and address printed in beautiful, rich
blue ink, on both paper and envelopes, and sent to
you postpaid for only $1.00. (West of Mississippi
river and outside of U, S. $1.10.) If inconvenient
to send the money, we will ship C.0.D. Money re-
turned if you are not more than satisfied. Order
today. . Write name and address plainly.

AGENTS MAKE BIG MONEY taking orders for
us, Write us today for our agent’s proposition.

ELITE STATIONERY COMPANY
5030 Main Street Smethport, Pa.

EARN DRAFTING

LAT HOME IN SPARE TIM_E,m

TRecome an expert Machine Designer—
$50 to 3200 per week. Complete course

persenal instruction. Tasy monthly
payments. We furnish complete set of
drawing instruments. I‘RI‘E BOOK

explains all—write for
THE PRACTICAL MEGHANIC
Dept. 105, South Haven, Mich,

" three worlds.
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the patrol, and Tarrano himself might go
back to Venus. He would wait a day for
answer to this request; and if it were not
granted—if the patrol were not entirely re-
moved—then the Brende model would be
destroyed. And if the publics of threc
worlds wished to depend upon a conceited,
ignorant young man like Georg Brende for
the everlasting life, they were welcome to
do so.

A clever piece of trickery, and it was
awkward to deal with. One had only to
watch its effect upon the public to realize
how insidious it was. Tarrano had told us—
in the tower in Venia: “l shall have to bar-
gain with.them.” And chuckled as he said it.

A series of notes from the IZarth-Council
and back again, followed during the next
few days. DBut the patrol was not with-
drawn; nor was war declared. The Earth-
Council knew that Tarrano had not ordered
the model back—mnor would he destroy it.
Yet if ‘the Earth forces were to overwhelm
Tarrano, and the model were lost, a revo-
lution upon Earth could easily take place
before Georg could convince the people that
he ‘Wwas able to build them another model.

This delay—wlnle Tarrano was held vir-
tually a prisoner.in Venia—was decided upon
at the instigation of Georg himself. He—
(Jeorg—would address the publics of the
“With Maida beside him to
influence her own public in Venus, they
would convince everyone that Georg had
the secret—arid that he alone would use it
for the public good.

Youthiul plans! Youthful enthusiasm!
The belief that they could win confidence to
their cause by the very truthfulness in their

hearts! The belief that right makes might
—which Tarrano would have told them was
untrue!

Yet it was a good plan, and the Earth-
Council approved it, since it could do no
harm to try. And it perhaps would have
been successful but for one thing, of which
cven at that moment I—in Venia—was
aware. Tarrano’s trickery was not all on
the surface. He had written into that note
—by a code of diabolically ingenious wording
——a secret message to his own spies in
Washington. Commands for them to obey.
A dozen of his spies were in the Larth-
government’s most trusted, highest service—
and some of them were there in Washington,
close around Georg and Maida as they made
their altruistic plan.

The attempt was to be made from the
high-power sending station in the mountains
of West North America.* Our observatory
was there; and the only one of its kind on
the Earth. It was equipped to send a radio
voice audibly to every part of the Earth;
and by helio, also to Mars and Venus, there
to be re-transformed from light to sound
and heard throughout those other worlds.
And moving images of the speakers, seen
on the finders all over the Earth, Venus and
Mars simultaneously. The power, the gen-
erating equipment was at this station: and
no matter where in the sky Venus or Mars
might be, from the Mountain Station the
vibrations of mingled light and sound were
relayed elsewhere on Earth to other stations
from which the helios could be flashed
direct. :

To Skylan, as the Mountain Station was
popularly called, Georg and Maida were
taken in official areo under heavy convoy.
Yet, even then, at their very elbows, spies
of Tarrano must have been lurking.

The official flyer landed them on the broad
stage amid deep, soft snow. It was night—
a brief trip from the late afternoon, through
dinner and they were there. A night of
clear shining stars—brilliant gems in deep
purple. Clear, crisp, rarefied air; a tumbling
expanse of white, with the stars stretched
over it like a close-liung canopy.

They were ushered into the low, rambling

*The Rocky Mountains, in the United States

- or possibly Alberta.
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building.
once. Mars was mounting the Fastern sky;
and to the West, Venus was sctting. DBoth
visible from direct helios at that moment—
Red Mars, from this mountain top, glowing
like the tip of an arrant-cylinder up there.

In the brief time since the party had left
Washington, the worlds had been notified.
The eyes and ears of the millions of three
planets were waiting. to see and hear this
Georg Brende and this Princess Maida.

The sending room was small, circular, and
crowded with apparatus. And above its
dome, opened to the sky, wherein the intensi-
fied helios shaded so that no ray of them
might blind the operators, were sputtering as
though eager to be away willh their mnies-
sages.

With a dozen -officials around him, Georg
prepared to ecanter the sending room. He
had parted from Maida a few moments be-
fore, when she had lef{t him to be shown to
her apartment by the women attendants.

As she moved away, on impulse he had
stopped her.  “We shall succeed, Maida.”

Her hand touched his arm. A brave
smile, a nod, and she had passed on, leav-
ing him standing there gazing after her with
pounding heart. Pounding, not with excite-
ment at the task before him in that sending
room; pounding with the sudden knowledge
that the welfare of this frail little woman
meant more to him than the safety of all
these worlds.

At last Georg stood in the sending room.
The officials sat grouped around him. Maida
had not yet arrived from her apartment.
There was a small platform, upon which
she and Georg were to stand together. He
took his place upon it, waiting for her.

Before him was the sending disc; it
glowed red as they turned the current into
it.  Then they illumined the mirrors; a
circle of them, cach with its image of Georg
upon the platform. The white lights above
him flashed on, beating down upon him with
their hot, dazzling glare. The reflected
beams from the mirrors, struck upward into
the dome overhead. The helios up there
were humining and sputtering loudly.

Beyond the circle of intense white light
in which Georg was standing, the spectators
sat in gloom behind the mirrors. Maida had
not come. The Skylan Director, from his
seat in the gloom, ordered a woman to go
for her.

Then, suddenly, Georg said to this Di-
rector:

“I—these lights—this heat.
feel faint—standing here.”

Georg had stumbled from the platiorm.
Between two of the mirrors, shaded from
the glare, the perturbed Director met him.
Moisture bheaded Georg’s forehead, he was
trembling, he scemed confused and passed a
hand across his eyes.

“T'll—be quite all right in a moment. I'm
going over there.” He smiled weakly. A
dozen feet away there was an opened outer
casement. It looked down twenty feet, per-
haps, to the deep snow that covered the sta-
tion’s grounds. The Director started with

It makes me

Georg; but Georg pushed him violently
away.
“No! No! You let me alone!” His ac-

cents were those of a spoiled child. The
Director hesitated, and Georg, with a hand
to his forehead, wavered toward the case-
ment. The Director saw him standing
there; saw him sway, then fall or jump
forward, and disappear.

They rushed outside. The snow was
trampled all about with heavy footprints,
but Georg had vanished. From the women’s
apartment, the attendant came hack. The
Princess Maida could not be found!

And in those moments of confusion, from
outside across the starlit snow, an aero was
rising. Silent, black—and no one saw it as
it winged away into the night.

(End of Part V—To Be Continued)

The attempt was to be made at :
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The “Shenandoah” Versuys

the Elements
By WILLIAM .P. SULLIVAN
(Continued from page 605)

In the case of a dirigible such as the late
Shenandoah where the structure has experi-
enced severe strains, it is difficult even under
the closest inspection to determine a slight
fracture or weakness, not only because of
the thousands of parts that may be affected
but to the peculiarities of the metal itself.
In a continued high, rough wind, or sterm
a dirigible can become weakened after a
period of time, through fatigue and crystal-
lization, and a severe strain at a weakened
point may cause a sudden fracture. The real
danger therefore lies in the turbulent air
streams whicle cause the bending and twist-
ing of the frail metal structure.

The most dangerous meteorological mani-
festation that can occur with regard to a
dirigible airship comes when warm and cold
air occur side by side. The former climbs
the latter, forming a great roll of cloud in
an unbroken {ront, a dreaded formation
known as the “line squall.”

The large illustration on the title page
shows the progressive stages of the Shen-
andoali in the recent disaster. At the lower
right the dirigible enters an enormous vol-
ume of warm air rising at high velocity and
is carried upward. The elevators are im-
mediately set down and all motors speeded
up in an attempt to “ride down” the rapidly
rising current. To assist in this mancouver
the buoyancy of the ship is reduced quickly
by allowing the gas to escape through the
safety valves situated at the top of cach
cell.  The ship continues to rise, however,

“due to its great arca, until the warm current

is suddenly cooled in the higher altitudes.
This causes the cool air to descend, forcing
the ship down at terrific speed aided by the
loss of buoyancy, with its nose directly in
the path of another rapidly rising current
of warm air that forms the “line squall.”

The result is practically the shearing off
of the forward portion at the already weal-
ened point of attachment of the control car
by the tremendous opposite forces acting
suddenly upon a single station or point of
the structure. The impact is so sudden that
the inertia stored up by the compact weights
or masses of the control car and gas tanks
tauses them to be torn from their fasten-
ings and hurled through space.

The dirigible, due to its enormous area
and slowness of control, is carried with the
current and it is doubtful under such severe
atmospheric conditions, such as a “line
squall,” that any similarly large rigid
structure, no matter how strong, using prcs-
ent-day materials and built light enough to
float, could withstand the colossal forces of
the elements that caused this recent aerial
catastrophe.

Cut Flower Contest,

Awards
(Continued from page 633)

a vase of water, the capillary action of the
minute tubes running the length of the
stems would tend to draw the water up
through the stems if there were no air bub-
bles in the stems. However, when a flower
is cut, there is always about one-fourth
inch at the end of the stem which immedi-
ately absorbs air. This can only be elimi-
nated by placing the stems of the flowers in
a vase of water and then cutting off abeut
one inch of stem under water. Do not take
flowers from water after cutting the stems.
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Broadcasting Enters a New
Sphere With WRNY as Guide |

By CHARLES D. ISAACSON
(Centinued from page 644)
i S e AT s e A
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is now going forward under the guidance
of Mr. Pierre Remington.

Among song directors are Gennaro Mario
Curci, brother-in-law and coach of the famous
Amelita Galli Curci. Every other week Mr.
Curci and a group of singers will put on a
song recital.

Chevalier de Lancellotti, who holds medals
from several European organizations, will
head one of the leading song recital groups.

Meta Christensen leads a group which will
be heard regularly in quartette music. The
Bernstein Trio will also be heard in cham-
ber music. Dr. Sigmund Spaeth, author,
composer and lecturer, heads a twice-a-
month appearance of noted artists who have
appeared in Ampico concerts.

We shall be taken around the world in
music by the Volga Trio and by J. Van
Cleft Cooper, lecturer and singer.

Orlando’s Concert Orchestra will offer
high-class orchestral programs three times
a week.

There will be a Classique Ensemble,
headed by Thomas Alonji, which will be
heard in Sunday night twilight concerts.

The Sadrian Trio will present old musical
comedies.

In the popular music department, Fer-
rucci’s Orchestra will delight listeners-in.

Rita Maginot will play all of the piano
classics from A to Z—in just that order.

Mathilda Sper will give one of the piano
concerts—a series of dances arranged for
the piano.

Others in the piano department are Alex-
ander Chigrinsky and Samuel Schwartzman.

Louis Stillman, one of the most eminent
pianists of today, will -be in charge of a
series of talks on the epic of the piano.

Xavier Cugat, Samuel Polonsky, Gui-
seppe Adami are among the leaders of the
violin department. Cugat has just returned
from a tour of Europe, where he was re-
ceived by the King and Queen of Spain.

In the ’cello department are names like
Vladimir Dublinsky and Anna Drittel.

Mme. Clara Novello Davies will organize
a twice-a-month oratorical concert on Suu-
days. Also in the music department must
be mentioned such names as Harriet Sey-
mour, noted as a reader in musical educa-
tion, and James Gordon Beaver, who will
handle all the- English ballads, and Inez
Barbour, who will handle the American
composers. John Adam Hugo is now at work
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Anita Browne, who is head of the Allied
Broadcasters, will have the direction of the
literary, theatre and fiction departments.
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Dn’t Lose | Your Rights

Before disclosing your invention to any-
one wend for blank form “Evidence of
Conception®

to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
hefore filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S,
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable, The form “Evidence of Con-
ception’ sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D, C.
‘“Originators of form Evidence of Concention’”
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If your invention is new and useful it is patent-
able—send me your sketch. Inventions devel-
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Reg. Patent Attorney
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70 Wall Street New York
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WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W., Washington, D. C.

Edited By
A. P. PECK

In this Department we publish such matter as is of interest to inventors and particularly to those -

who are in doubt as to certain patent phases.
be answered by mail free of charge.

Regular inquiries addressed to ‘“‘Patent Advice”
Such inquiries are published here for the benefit of all readers.

cannot

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to

protect the inventor as far as it is possible to do so.
Should advice be desired by mail a nominal charge of $1.00 is made for each question.
Only one side of sheet should be written on.

and descriptions must be clear and explicit.

Sketches

NOTE:—Before mailing your letter to this department, see to it that your name and address are

upon the letter and envelope as well.
the inquirer or his address is incorrectly given. |

Many letters are returned to us because either the name of

SHOE FASTENER

(912) Rudolph Wilstein, Proctor, Colo., has
dc@ancd a shoe {astemer which consists of a
series of metal clips taking the place of ordinary.
9110e laces. He desires us to advise him rega.d-
ing this device.

A With reference to your shoe fastener we
would like to know whether or mnot you ever
wore a shoe with this fastener in place. and
whether or not you ever felt the pressure of
these fasteners against the arch of your foot, and
whether or not you ever stooped down when your
laces were a little loose to find that the whole
shoe suddenly opened. If not. we would advise
vou to give the device a thorough trial and see
it do this. Then again it has not the elasticity
of the ordinary shoe laces, and at no time will
the shoe fecl secure ont the wearer’s foot.

Our advice

Proposed new form of shoe fastener,
in regard to patenting this device is given above.

MILX BOTTLE TOP

(913) B. J. MacEwan, Oakland, Calif., submits
a device for a milk bottle cap wherein the cap is
so folded that a handle is provided for removing
it from the bottle. He asks our advice.

A. 1. Your idea of a milk bottle top is very
interesting. We cannot inform you with regard
to its patentability, as this would necessitate a
patent research which any reliable attorney can

vention Blank, sent Free on request.

.---_—-________—-ﬂ

INVENTOR

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-

model or
vour invention for INSPECTION and

! INSTRUCTIONS FREE.
! REASONABLE.
! ENCES.

:RANDOLPH & CO.

i Dept. 172,

PROTECT

YOUR IDEAS

methods, etc. Send
descrintion of

Tells our terms,
sketch and

TERMS
BEST REFER-

WASHINGTON, D. C.

make for you. The main difficulty with your
suggestion is as follows:

In an effort to make these milk bottle tops, at
least two or even three operations arc nccessary.
This would materially increase the cost of the
top. Also, in capping the bottles, the ordinary
machines could not be employed, and they would
have to he changed. The surfaces of the cap
would have to be printed in two sections, or
printed flat and- then folded. This printing is
likewise motre costly. You sce, thérefore, that in
an effort to place your milk bottle tops upon
the market, you would have to do so by com-
municating with small dairies or small dispensers.
The larger concerns which already have machines
for the cutting, printing and hottling of milk,
would not look with favor upon your system,
h(cnme of its greater cost, and cost is a great
item in the transacting of milk sales,

SNOW REMOVER -

(914) John Mayer, Cleveland, Ohio. proposes
the use of a stecl compartment through which
stcam is to be directed and which is to he used
in congested traffic districts where snow has to he
removed quickly. FHe asks our advice on the iden.

A. 1, We doubt very much if you could take out
a patent on your snow removing device. as the
system: is very old. With regard to cfliciency, the
device is extremely poor. So much heat must
be generated in order to dispose of the snow,
that all methods of this nature have met with
no success whatever.

If we could concentrate the sun’s heat and use
this for removing the snow, we would be ac-
complishing somethmg, but if we have to spend
eight or ten times as much for removing snow
by means of artificially produced hecat, as we
would do to have snow shovelers remove it, it
will be seen that from the standpoint of economy,
the suggestion is worthless,

GASOLINE TURBINE

(915) J. Wenger, Bryn Mawr, Penna., has
designed a rotary gasoline turbine upon which
he wishes our advice. He also asks what horse-

power such a machine could be expected to
deliver.
A. 1. With reference to your gasoline tur-

bine, we would advise that the best you can do
is to forget about such a turbine entircly. There
are today some two or three hundred patents on
gasoline turbines, and the public does mnot look
upon them with any degree of favor. There is
no reason why you should spend money on a
gasoline turbine which may be shelved the way
all other devices are at the present time.

Due to the fact that the gas must be com-
pressed hefore it is exploded, the power which
the machine develops will not be extremely great.
Likewise you are making use of the exhaust gases
after the explosion and although the energy de-
veloped is nearly the same, therc will be some
tendency to lose ecfficiency owing to this fact,
The angle of the blades will have to be determ-
ined by experiment; the greater the angle the
higher the speed, and the smaller the power, and
vice versa. The horsepower rating of the machine
will be practically the same at any angle greater
than that between the tip of one hlade and the
hase of the adjacent blade. In other words, there
must be no straight line passage in this channel
Tt would be extremely difficult to calculate the
horsepower rating when the area. size of blades,
angle of hlades, type of blades compressive an_d
explosive power of the gas is mot known. It is
only after you build the device and make a
Pony brake test, that this rating for a larger
machine could be determined.

(Continued on page 678)
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Y STREET FROM

U.S. PAT. OFF._

Take the First

If you have a useful, practical, novel idea for any new article or for an improvement on an old one, you
should communicate with a competent Registered Patent Attorney AT ONCE. Every year thousands of
applications for patents are filed in the U. S. Patent Office. Frequently two or more applications are made
for the same or substantially the same idea (even though the inventors may live in different sections of the
In such a case, the burden of proof rests upon the last
application filed. Delays of even a few days in filing the application sometimes mean the loss of a patent.
Get in touch with me at once by mailing the coupon below.

country and be entirely unknown to one another).

So lose no time.

No Charge for Information
on How to Proceed

The books shown here contain valuable information relating to
patent procedure that every inventor should have. And with
them [ will also send you my ‘‘Record of Invention” form, on
which you can sketch your idea and establish its date before a
witness. Such evidence may later prove valuable to you. Simply
mail the coupon and I will send you the books, and the *“Record
of Invention’” form, together with detailed information on how to
proceed and the costs involved. Do this NOW. No need to lose
a minute’s time. The coupon will bring you complete informa-
tion entirely without charge or obligation.

Prompt—Careful
Efficient Service

This large, experienced organization devotes its entire time
and attention to patent and trademark cases. Our offices
are directly across the street from the U. S. Patent Office.
We understand the technicalities of patent law. We know
the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing
an application for a patent covering youridea. Our success
has been built on the strength of careful, efiicient, satis-
factory service to inventors and trademark owners located
in every state in the Union.

Ciarence A,

-»
Prest
Registered Patent Attorney

Member of Bar of : Supreme Court ot the United
States; Court of Appeals, District of Columbia;
Supreme Court, District of Columbia;
United States Court of Claims

Practice confined exclusively to Patents, Trademarks
and Copyrights g
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employ.
pared under my personal supervision.
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At the left is a view
of my drafting and
specification offices where
a large staff of experienced
experts are in my constant
All drawings and specifications are pre-
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Strict Secrecy Preserved
Write Me in Confidence

All communications, sketches, drawings, etc.,
are held in strictest confidence in strong, steel,
fireproof files, which are accessible only to
authorized members of my staff. Feel free to
write me fully and frankly. Your case will
have my personal attention. It is probable
that I can help you. Highest references.
But FIRST—clip the coupon and get my
free books. Do THAT right now.

CLARENCE A. O’BRIEN,

Registered Patent Attorney,
9297 Security Savings & Commercial Bank Bldg.,
Washington, D. C.

Please send me your free books, **How to Obtain a Patent,”
and “‘Invention and Industry,” together with your “Record of
Invention” form without any cost or obligation on my part.

(Important: Write or Print name clearly)
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TO THE MAN WITH ’

AN IDEA

I offer a comprehensive, experienc-
ed, efficient service for his prompt, le-
gal protection and the development of
his proposition.

Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
etc. DPreliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently emnable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information and form
for properly disclosing your idea, fres on
request. Write today.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washlngton, D.
41V Park Vork City i

1000 NEEDED

INVENTIONS!

Here is the most remarkable book ever offered to in-
ventors. One Thousand needed inventions listed and
described. Arranged as follows: General Problems;
Automotive; Mechanical; Electrical; Chemical;
Radio; Marine. Separate chapter on the Ten Most
Needed Inventions. This book may give you one idea
that can win you a fortune. Nothing else like it has
ever heen published. Compiled at enormnous expense.
Edited by Raymond Francis Yates, formerly Man-
aging Editor of a leading scientific magazine. Over
100 pages, durably bound. Send no money. Pay post-
man only $1.00 plus postage on arrival. Money back
after 10 days’ examination if desired. Limited edi-
tion. Write NOW.

BUREAU OF ENVENTIVE SCIENCE
DEPT. 710 ROCHESTER, NEW YORK

C. L. PARKER
Ex-Member Examining Corps, U. S. Patent Office
Attorney-at-Law and
Solicitor of Patents

American and Foreign Patents secured. Searches made
to determine patentability, validity and infringement.
Pamphlet of Instructions sent wpon request
McGILL BUILDING WASHINGTON, D, C.
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ent firms in America we
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consistent charge, a
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TOOTH PASTE TUBE
(916) Walter J. Moore, Cambrldge, Mass.,
submits a design of a tooth paste tube in which
is placed a sanitary container for a tooth brush.
The tooth brush container is placed directly in
the center of the usual collapsible tube holding

the paste. He asks our advice.

1. We presume that in order to have a
tooth paste tube of the nature you have described.
you are going to use some secret method of

causing the contents of this tube to exude through
the orifice. In other words, you do not contem-
plate using ordinary pressure or the ordinary
method of expelling "the contents by pinching the
tube at the end and rolling it up, so to speak.
But you must employ some other means. Other-
wise how wou'd you ever get all of the contents
out of the tube? Assuming now that you intend
to compress the tube all around the inner con-
tainer for the looth brush, it is evident that you
will Jose 25 per cent. or more of the paste, be-
cause it becomes quite impossible to cause the
collapsible tube to adhere to the hard tubc lwousing
the tooth brush. If the tube housing the tooth
brush is not hard, the instant that “both units
are either compressed or bent, one will he unahle
to remove the tooth brush; and last but not least,
special sizes of tooth brushe@ wou‘rl have to be
employed in these tooth paste tuhes in order to fit
within the containers. Consequently the cost of
your device would make it prohibitive when it
comes to placing it on the market, and the rela-
tive usefulness being so limited, we wou]d strongly
advise against applying for a patent on the sameé.

COLLAPSIBLE
TUBE

TOOTH BRUSH

/—Ri6Id TUBE

Novel idea for design of tooth paste tube in
which is placed a sanitary container for a tooth
brush.

ANTENNA CONNECTOR

(917) R. Geo. Schuitz, Holyoke, Mass., asks
if after ﬁndi_ng a new use for a patented article
for which it was not primarily intended, the new
device being of -entirely different shape, but using
the same mechanical principle, he could get pro-
tection in the form of a patent on such a device.
The system is the double clasp similar to the
“hold-on” clutch and is to be used for splicing
wires together, or as a binding post.

The general principle in patent law is that
if a patent is granted for,a device, it covers all
possible uses and applications thereof. There are
many ways of changing the “hold-on” cluteh, so
that it will conform with your suggestions. We
doubt, however, that a patent upon this device will
proved of financial value. A great deal depends
upon your initiative ability and the funds you have
available, for forcing this device into the market.
For instance, you could use a simple spring clutch
(Icvxce, which upon pressure would be released.
This is just as effective as the clutch spoken of
in your communication. These could be arranged
in two half sections of tubing or similar to a
turn buckle having the center open or hollow.
In this manner the aerial wire can be tightened
or loosened as desired, thhout the necessity of
having relatlve]y short pieces of wire, as would
be the case in your particular construction.

For binding posts the suggestion is nof very
applicable, unless a simple method for removal of
the wire would be employed. Spring binding posts
now upon the markct are just as effective, how-
ever. The only practical utility your device has
is as an antenna connector, where its use would
be limited. For guy wire locks it could ke em-
ployed if made sturdy enough. Nevertheless, you
can see that the market is limited.
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Solomon’s Temple Model

Reproduced
By A. N. MIRZAOFF {
(Continued from page 609) 1

they took the Mohammedan to be the orig-

over by the infidels. Churches on this
model, therefore, were built throughout
FEurope by the Templars. Thus a Moham-

porated into the Christian architecture. The
mosque was converted into a church and a
high altar erected on the sacred rock. Almost
200 years later Saladin moved the altar and
repaired the whole building, which was
again restored by Mohammed ibn Kalaun
in 1327 and by Suleiman the Magnificent in
the 16th century. In a lesser degree it has
undergone repairs by the later Sultans of
Turkey.

Omar’s Mosque is of magnificent propor-
tions, but it is so symmetrical that no one
would suspect its size when seeing it at a
distance. Its dome is 108 feet high and 87
feet in diameter.

It was in December, 1917, that the site of
the ancient Tabernacle and Jerusalem, which
for 13 centuries, with few intermissions,
had been under the rule of the Crescent, re-
turned to the rule of the Cross when the
British troops under General Allenby en-
tered the city.

A —— T

Continuous Time and
News Broadcast Service
By C. A. OLDROYD
(Continued from page 643)
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“Photographers, please note: Fine sun-
shine today, experts advise exposure ol
1/100th second today, from ten A. M. to
two P. M. using standard roll film and
stop 4. For super-speed and similar films
and plates, use one-half.”

With one stroke, all uncertainties in
photography would be wiped out, and num-
erous photographers would become radio
enthusiasts.

2. Weather forecasts, transmitted several
times per day. As these would only apply
to a district of say 100 miles square, fore-
casts could be more accurate and amended
in later transmissions. .

3. Shipping data: The incoming trans-
Atlantic liners could be announced several
hours in advance. Listeners would then be
informed of delays in arrival or of unex-
pectedly fast passages. Mail closing times
for far-away countries could be transmit-
ted at fixed times.

Such a service would Dbenefit everybody,
and the cost involved need not be very high.
The news service would be carried out by
day, say during business hours or froin about
eight A. M. to eight P. M.

During the night, the time service could
he carried on by using automatic transmis-
sion devices, such as a dictaphone with a
specially made record. Electric contacts on
the clock dial could start the dictaphone
cvlinder for a few turns, to send the time

~ .-

OUR OFFER:

679
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. COPYRIGHTS
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OF YOUR INUVENTION:
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an invention. The inventor should write
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“Record of Invention”
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sketch and description of the invention
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by Experienced Patent Solicitors and Draftsmen.
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Is the Earth Solid ?
By GENE DEACHEM
(Continued from page 632) 1
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is well known that ice behaves opposite to
the actions of most solids. In Fig. 4 it is
shown that while ice expands with lowered
temperature, iron and metallic substance
would contract. The expansion on sclidify-
ing of some metals and alloys is distinctly
a crystallization phenomenon. A heavy
weight placed upon ice causes it to melt
even though the temperature be far below
its melting point. The effect of pressure
on other solids is, of course, exactly oppo-
site—increasing it on the melted substance
causes it to solidify. The enormous com-
pression, therefore, makes the earth behave
as if it were entirely solid. .

Professor Reginald A. Daly, of Harvard
University, is a little more specific. At a
depth of some sixty miles, he claims in a
recent paper presented before the American
Philosophical Society, is a layer of liquid
glass, rigid because of the enormous pres-
sure. The continents actually float upon
this, the sliding about catsing the wrinkling
of the eartl’s crust known as mountains. In
the past ages, a slight shift of America to-
ward the west caused the Rocky Mountains.
Similar migrations, like that of Europe to
the south forming the Alps, can be traced
to account for the main series of mountains
which seem to lie in approximately straight
lines.

Volcanoes are also accounted for on this
theory; when the crust of the earth is a
little too thin, the lowered pressure permits
the solid liquwid to melt—pouring forth its
lava in an eruption. For diagram of this
and the preceding phenomenon, see Fig. 5.

Hints for the Radio Builder
By LEON L. ADELMAN
£ (Contineed from page 651)

A b A A A A b A b bbb bA A A h bbb hA AL

ly improve the results which may be ob-
tained from a radio receiver. Severzl arc
shown in Fig. 5. The very first concern is
the antenna circuit. If the antenna is too
long, a series fixed condenser, (C), should
be incorporated to bring down the wave-

length. A .0005 will, as a rule, be found
effective.
To transfer more energy into the second-

ary circuit will result in louder signal
strength, hence the coupling condenser, (D)
between primary and secondary circuits.
At the same iime, we have a conductively
and an inductively coupled receiver which
is bound to give better satisfaction.

A variable condenser to provide capacita-
tive feed-back in the detector circuit (I7)
will improve sensitivity and volume and
sharpness of tuning.

A by-pass condenser across the primary
of the first audio frequency transformer
(F) will allow the remaining radio fre-
quency component {o return freely to ground
and thus will aid stability.

If the last tube cannot stand the strain
of too much volume, a small condenser
shunted across it, (G), will give a bit less
volume but greater clarity.

A condenser across the phones or loud-
speaker, (H), will also tend to clarify the
music. If the “B” batteries are shunfed
with by-pass condensers, (I and J), the ra-
dio frequency current will have a lower im-
pedance to traverse, and hence the grids of
the tubes will receive higher potentials, re-
sulting in greater volume.

You cannot buy a better machine anywhere or at any price

than this Jatest ‘‘ Master Model®’ Royal, No. 10. Itis, we
honestiy believe, the best typewriter Inade. You Save $53!
Like New in Looks and Service
Literally likenew. Guaranteed for § years. Will give splen-
did service for many more, An all-around machine for letters,
eards and bxlhng. Has all late improvements, high-speed
type bars, forced alignment, 2-color ribbon, with automatie
reverse, tabulator, ete. Standard keyboard; 84 characters.
Satisfaction Guaranteed or Money Back
_ Try it 30 days. If it does not please you in every way, send
it back at our expense and we wiil refund every dollar you
have paid, Write for full details at once. A postcard will do.

Cut Prices On All Standard Makes
LINCOLN ‘TYPEWRITER COMPANY

Riericas Leading trdegendenst Typewsiter Hizsa
Dept, 57-A 298 Broadway, New York City

BIG VALUE for 10 Cis.

6 Songs, words and musie; 25 Pic-
tures Pretty Girls; 40 Ways to Make
y Money; 1 Joke Books I Book on
P Love; 1 Magic Book; 1 Book Letter
‘Writing; 1 Dream Book and For-
tune Teller; 1 Cook Book; 1 Base
Ball Book, gives rules for games; 1
Toy Maker Book; Language of
Flowers; 1 Morse Telegraph Alpha-
bets 12 Chemical Experimentis;
¥ Magic Age Table: Great North Pcle

& Game; 100 Conundrums: 3 Puzzless
12 Games; 30 Verses for Autngraph Albums.  Al]
the above by mail for 10 cts, and 2 cts. postage.
ROYAL SALES CO.,Desk 118 Norwalk, Gonn,

2650 MILES ON ONE TUBE

Why not enjoy real distance like our thou-
sands of customers the world over. We
send complete understandable instructions
for 25¢ or Big Booklet Free.

VESCO RADIO CO.
Box DSI-117 Ozkland, Calif.

Straightens Shouiders

—Increases Pep

- LHE NATURAL BODY BRACE—Corrects
stoolpmg shoulders, straightens the back, gives
the lungs chance for normal expansion, indnces
proper breathing. Bringsrestfulrelief, comfort,
energy, and pep. For men and women.

Costs nothing to try it

g Write for 80 days free trial offer and free book,
NATURAL BODY BRACE CO,

Howard €. Rash, P1.286 Rash Bldg., Salina, Kansas

Become More Efficient
CoursesinMathematics,Chemistry,
Psychology, Education, Business,
and 40 other subjects command
either High School or College
Credit. Start any time.

The niversity of Chicago
27 Ellis Hall  CHICAGO, ILL.

CALCULATIONS
in the Store, Office, Shop, Etc.,
can be instantly made with the
Midget Slide Rule. If you have
any flguring to do, order one on
trial. It is the most versatile
calculator ever invented.

The Engine-Divided Scales arc
on white celluloid, mounted on
aluminum, grease- and water-
proof. Size 47,

Price, with Instruction Book,
$1.50. Leather Case 50c extra.

(Patented 1-17-22)
Sent C. 0. D,, if desired. Catalog free.
Your money back if you are not satisfied.

GILSON SLIDE RULE CoO., Niles, Mich.
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In Fig. 6, we have a simple device for
allowing the use of a three-stage audio am-
plifier to give great volume .and at the same
time preserve a semblance of clarity in re-
production. A volume control in the shape
of rta variable resistance of from 10,000 to
100,000 ohms is placed in parallel with the
secondary of the third amplifying trans-
former and givés excellent control of vol-
ume. and clarity. Such an arrangement is
ideal whére it is necessary to address large
audiences, the three stages of amplification
giving very good volume. A by-pass con-
denser of .004 mifd. is shunted across the
otitput.

CORRECTION NOTICE

We recently published a review of a hook
entitled Photographic IFacts and Formulas
and credited the Alpine Press, of Boston,
as the publishers. The publisher of this
book is the American Photographic Publish-
ing Co., of Boston. We are glad to make
this correction.

o
E Book Review

THE EARTH SPEAKS TO BRYAN.
By Henry Fairfield Osborn. Cloth covers.
Chas. Scribner’s Sons, New York City,
N. Y. $1.00.

This book countains 91 pages. Its style seems
somewhat hurried, yet it is remarkably original
and suggestive. Dr. Osborn scems to entertain
no doubt in his mind that the trial at Dayton,
Tenn., will do much good on the side of spread-
ing truth. Me does not fcar the outcome. lie
says: ‘“‘Irrefutable witnesses of our past posi-
tively demonstrate two new and somewhat unex-
pected truths: first, that man has not descended
from any known kind of monkey or ape, fossil
or recent; with this truth, established not by
Bryan, but by the testimony of the earth, one
of the chief sentimental ohjeclions to the creative
evolution of man disappears forcver; second, man
has a loung, independeut, superior line of ascent
of his own” (page 10). Me gives an interesting
survey of the arguments in substantiation of the
evolutionary hypothesis, which he denies as being
in conflict with religion, since the theme of the
Bible is religion and morals there can be no
serious conflict here either. Professor Osborn does
not deny a Creator in this book. He says that
evolution by no means takes God out of the
universe, but on the other hand makes God
imminent in the universe. The real question is,
“Did God use evolution as his plan?” The hook
argues the affirmative of the query. The book
covers in a dashing fashion a fascinating field of

study.—Rev. J. F. Atkins.

RETOUCHING NOT DIFFICULT, by
Corydon G. Snyder. Paper covers, 5" x
7v:", illustrated, 23 pages. Published by
Corydon G. Snyder, Oak Park, I1l. $2.50.
In its twenty-three pages, this little book is

supposed to tell about retouching negatives. It

givea some history of the photo sketch and an
explanation of the film-etching and negative-
etching processes. The latter it seems is a process.

There is not much more to be said about the

httle. treatise except that it is attractively made

up in nice binding and is illustrated.

LIGHT AND COLOUR, by R. A.
Houston, M.A.,, Ph.D., D.Sc. Hard
covers 514" x834”, illustrated, 179
pages. Published by Longmans, Green
& Co., New York City. $2.50.

Some things quite familiar to readers of this
country appear in this 1vost interesting hook.
Thus we find an illustration of the Michelson In-
terformer in the Mt. Wilson Ohservatory, and the
Optophone to enahle the blind to hear ordinary
printed matter by the use of selenitim. These we
merely cite as meeting our eyes while turning over
the pages. The book in a sense comes from Glas-
gow University in Scotland. Tt is very practical
and goes into such things as color blindness, color
nhotography and stereoscopy. The light of the
future is treated in a section. Here the author
goes into the cost quite elahorately and treats of
all kinds of light. Photo chemistry, the effect of
sunlight as a curative agency, which has several
dreadful titles such as heliotherapy. (helio meaning
sim not healing) form an interesting section.
Finally we come to the psychology of color. Tt
treats of this rather obscure subiect most interest-
ingly and we warmly commend it {o our readern

LAST
CHANCE

on this great

Bargain Offer

This is the last chance
you will ever have to get
% Croft's LIBRARY O
PRACTICAL ELECTRI-
CITY with Taylor's
TRANSFORMER
PRACTICE IFREE." This
big book bargain is offered
just for one month more.
It will never be offered
again. Don't hesitate a
ninute. Act right away !

: —order now for Taylor’s
MGRAW, Helit s TRANSFORMER PRAC-
= ERER = TICE—free.

TO
Big P |
IG salaries are paid in'the electrical field for expert knowledge.
The man who knows electricity in all its many phases—the
man who has completely mastered the subject from A to Z—
can pick his own job and name his own salary. The only way you
can earn more is to learn more. Small knowledge means small pay.

Learn the way to bigger pay. Become an expert. Croft will show
i b you how. And the Creft way is the sure way to the big-pay job.

Croft Library of Practical Electricity

8 volumes— 3000 pages— 2100 illustrations— flexible keratol

In the eight books that make up the Croft Library will be found the essentials of a
complete electrical education. ) ) .
Volume One, by Palmer, contains a complete, practical course in mathematics.
Volumes Two and Three present the fundamental facts and theories of electricity and
its present-day applications. ) . o )
Volume Four is a practical working manual covering the basic principles, operation
and management of commonly used electrical machinery. Volume I'ive thoroughly covers
modern central-station practice. . )
Volume Six tells how to install wiring and gpparatus for practically all services
under practically all conditions. Volume Seven covers the wiring of finished buildings
and Volume Eight deals with the problems of electric illumination. The man who
masters the information contained in these eight standard handbooks has his future
success in the electrical field definitely assured.

Know electricity as experts know it
and earn an expert’s pay

No course, no set of books offer a quicker, surer method of mastering electricity
than- the Croft Library. It is founded on practice—on work as it is actually done.
It is jammed from cover to cover with the kind of hard-headed, pay-raising facts
you want. Written so that the beginner can easily understand it, yet so sound,
so thorough that it is the daily guide of thousands of highly paid electrical
workers and engineers. Croft shows you how to master the finer points of
electrical practice. He teaches you electricity as experts know it and puts
you in line for an expert’s pay.

Examine the books for 10 days free Rt
We want you to test our statements—we want you to eompare Co., Inc.

370 Seventh

the Croft hooks with others. Fill in and mail the coupon attached
1 Avenue, New York

and we will send you the entire set of eight volumes for ten
days’ Free Examination. We take all the risk—pay all
charges. You assume no obligation—you pay nothing
unless you decide to keep the books. Then $1.50 in ten
days and the balance at the rate of $2.00 a manth.
SE"]Yfld the coupon NOW and see the books for your-
self.

When your first payment of $1.50 is received
we will send you your free copy of Taylor's
Transformer Practice,

But act now—this offer will soon be with-
drawn—and will never be made again.
Don’t miss it!

Gentlemen—
Please send me the
Croft Library of Practical
Electricity (shipping charges
prepaid) for 10 days’ free ex-
amination. If satisfactory, I will
send $1.50 in 10 days and $2 per
month until $19.50 has been paid. If
not wanted, I will write vou for return
shipping instructions. Tpen receipt of my
first payment of $1.50 I am to receive a copy
of Taylor's Transformer Practice without addi-
tional charge. ({(Write plainly, fill in all lines.)

No money down—small monthly
payments—7c a day.

ACT NOW
This is the last time this offer
will be made!

8.7, 11-1-75
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—and you can build the
finest Radio Receivers

Quickly and Easily

It takes but one or two evenings, using only the simplest tools to comnstruct, at
home, any one of the big, popular receivers shown on this page.

All you need is the well known CONSRAD Pattern that covers this particular
receiver. CONSRAD Patterns are marvelously simple. You don’t have to
measure the spacing on the panel board or the placing of the parts. It is all
drawn for you on the Blueprints the same as indications are given on a lady's
dress pattern.

And you don’t have to use 100 different tools to complete the job—just six or
seven ordinary tools found in every household. A screwdriver, a pen-knife, a
pair of pliers, etc., and you are ready to go ahead.

Visit your nearest Radio Dealer, ask him to let you look at some CONSRAD
Patterns, select the one you want. Pay the Dealer 50c and you have complete
instructions and blueprints for the construction of the Receiver.

IF YOUR DEALER CANNOT SUPPLY YOU, WRITE DIRECT, MENTIONING
THE RECEIVER YOU WISH TO BUILD AND ENCLOSING FULL PRICE.

REMEMBER: CONSRAD Patterns—only 50c—give complete full sized blue-
prints and instruction booklet. Everything ready to build.

The CONSRAD COMPANY, 233 Fulton St., New York

EVERYTHING IN RADIO BOOKS, PATTERNS AND DIAGRAMS
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S ] Washington Jewelry Co,, Boston, Mass. _
RADIO ;
wrinkees | P Amplifies! Beautifies! Clarifies! )
 WRIN .t. plifies! Beautifies! Clarifies! §
this heading we are going to
Upublish items of interest to everyone : The New Burns “MEL...O_TONE” Loud Speaker
who likes to build radio instruments. In
order to continue this department it is nec- : ’ ‘“Floods the Hame
essary for our readers to tell us about their ¢ with Mel~O~Tone’’ Gl‘eat
latest experiments. Write us a short de- lo Days A .
scription of some time- or money-saving : COllSth
kink you have discovered and send it to us < FREE A h .
along with a few sketches. Our regular : Cc elvement
prizes will be paid for this material. Be —_
} brief and try to put everything in the draw- Trla!
4 ing. Don’t be too elaborate. Address Super_
“RADIO WRINKLES” editor, care of
! Science and Invention. : sensitive
Unit

Shaft Extension

FREE

SHAFT OF
INSTRUMENT

CISION adjustor to vegulate reception from faintest whisper to thunderous VOLUME to
% #ill an auditorium. Stands 22 inches high. Bell is 14 inches and made of lustrous jet
3 black Pyralin, in graceful flower petal design. What a beauty it is! Worthy of the finest
bt homes! The sound conduit is polished aluminum, nen-vibrating, non-resonating—eliminates
harsh raspy sounds. Mounted on swivel-——swings smoothly in all dircciions. A $50 Speaker
in construction and appearance. OUR PRICE ....... ... .. i,

Often it happens that the shaft of an instru- Senid No Money! Pay Nothing to Postman! 10-Days Trail FREE!

men't is not qgite 'long enough to plac‘e a dial We want you to SEE! to HEAR! to ENJOY it!'—before paying a cent.
on it. By filing 1t_so as to form a joint as | satisfied after 10-Days’ trial, you may pay cash, or on our Natwnally $4
shown above and fitting a short length of brass B Famous Charge Account Payment Plan:—$1 WEEKLY or $4 MONTHLY. Month

rod to it, the problem is splved.—W. C. Patch. ‘ —"1 0 the B “MEL-O-TONE” I 1
s own the Burns * oud

Speaker is to give friends and family real

ENJOYMENT when listening to broadcasts.
[ Makes good concerts—BETTER. It amplifies §
CLEARLY, FAITHFULLY, SWEETLY the
l beautiful 3trams of the wolm stirring airs of
bands; snap and pep of jazz music; thrilling
I notes of gp]er'lx1 :fmgcrs natural inflections of the
tor; delightful richness of concert music.

I Loud Speakers. [ We have sold hund & %

365 Washington Street. Boston, Mass. 2 hundreds to “fussiest RddlB Tz{na
For prompt atteg\ntion address RADIO DEPT. 107 l =-and they are Delighted with the Burns “MEL-

SHORT PIECE

ARVELOUS Super-sensitive TUnit; concentric electro-magno coil construction with PRE- $

20

Battery Charger g | =
¥ l Im{mrtcrs and National Mail Order House
Largest Distributors of “MEL-O-TONE

O-TONE” Speaker!

YOURS TODAY! Send NO Money.
T_h|§ Amazingly Liberal Offer for

Limited timeonly! Sendcoupen now!

Gentlemen: Please send me $22.50 Burns

I “MEL-O-TONE"” Loud Speaker with 75¢
Plug included FREE. 1 enclose NO money.

I and pay NOTHING to Postman. If I am sat-
isfied, after 10 DAYS’ TRIAL. I have the

I privilege of paving cash or at the rate of
$4.00 monthly. Otherwise, I shall return it.

N T T T pe———— Eminent Radio Scientists endorse

BATTERY AME NOTE ! the Horn type Loud Speaker. The
CHA I ADDRESS ... curved throat and wide mouth pro-
RGER duce coucentrated wolume, dirvectional wvolume,

greater volume than the Non-horn type which
diffuses volume. Try the Burns and test the
truth of this FACT yoursclf.

| Please write PLAINLY! Tear this coupon l
ont NOW ! If you wish to tell us something
L_qbout vourself. it will be appreciated. 3111-25

RAILWAY POSTAL CLERKS

FRANKLIN INSTITUTE.

If a battery charger that is too noisy in opera-
tion is suspended from a heavy spring as
shown in the illustration above, much of the
annoyance will be eliminated. Be sure that the
spring you employ is strong enough to hold
the battery charger off of the foor. If the
spring cannot be conveniently fastened to the
top of the charger, a sling can be made of
heavy cord or thin rope in much the same
manner as barrels are arranged for hoisting.
The spring is then attached to the same point
of the sling that the hook would be attached
if the sling were around a barrel to be hoisted.
By suspending the charger under the table
near the storage battery and wiring up a
switching arrangement for the two. a compact
unit will result. —Fred Ebel

$1900 to $2700 ¥Year

Dept. 1182, Rochester, N. Y.
/ Sirs: Send me without charge: (1) Specimen Rail-
way Postal Clerk FExamination questions; (2)
Schedule showing places of coming U. S. Govern-
ment examinations; (3) Free sample coaching.

(Postal Salaries Just Raised)
TRAVEL—See Your Country

MEN—BOYS, 18 UP SHOULD MAIL c0UPON Sivune L0
Steady work. No layoffs. Paid Vacations | aagress.............. =W oot lhonarpaosacansanaaanss

ﬂc

LEARN TO DRAW ¢
Re"narkabla book--“CDMMERCIAL
ARTOONING.’ Ex-
ldms how to malse illustrations for
QOl\S.BdVerLlSLan‘S,etC Aisohow
0 become a Cartoonist. NO CUR-
RESPONDENCE COURSE -- Book
tells all--14 chapters--125 i|lustra- ,
tions, Ex Inins Elementary Draw-
mg Su ife; Pen, Ink, Charcoal
ayon Work; Carl toomng, 1

Bound i"le‘ubl Tm. Leather. Postpald for £
0 (C.0.D. 17¢c éxtra). OGILVIE PU .CO.,
ose Street, New York, ept 139

Largest Catalog Issued—FREE
Samples loaned class officers. Prices §.20 to $3.00
ach. No order for clasa, society, club emblems foo
larr:u or too small. Special designs made on request.

METAL ARTS €O, Inc., 7723 South Ave,, Rochester, N, Y.
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Coil Form

I Fit You for Big Electrical Jobs|| -ri- s cwsn  an,
TALKING Y/ ;/ BAKELITE STRIP 7
Like These se /L WS

!

You Can Be Ready
in 20 WEEKS

In just 20 weeks you can receive the amazing training
of the S. & H. Engineering Company and Lincoln
Institute of Technology and be ready to step into big
jobs like Unholz and Farina, or G. Melrose, or
G. Fields and hundreds of others. No matter what
your experience or education, this is an amazing
opportunity,

PRIMARY _ -~
67015 TURNS ./,

TIRE TAPE--"" -

— SECONDARY .-~
of e compiete owtot | | 55 70.60 TURNS

T ments and appliances. Our big ’,
ree catalog gives you full infor- -
mation. Find out what 8. & H. S‘MPLE COlL

will do for you. Alse about our

From common lahorers to owner
ship of the U. & F. Electrical
Company is what these koys did.

S. & H. Fits You for Jobs
Like These

FTER many years’ study and

o experimental work there has
been developed this remarkable

way of teaching electricity right in your big Iree Employment Bureau. Do
own home. This shop type home training is not delay. Mail the coupon now.

an exclusive copyrighted feature. You can get G. Melrose is earning $400.00
it nowhere else. And you reeeive a diploma @ _ month now because he was S. & H. ENGINEERING CO.

An old style cylindrical phonograph ‘record
makes an excellent form for winding coils.

actually certified and endorsed by the Lincoln wise enough to take this efec- In Affiliation with Lincoln “Tech™ Two different types and a method of holding
Institute of Technology. You get theoretical trical training of the famous Dept. L-2, 1422 W. Monree St., the ends of the wire are shown above.
knowledge as well as experience of doing practi- S. & H. Engineering School. Chicago, 1L E Tisel
cal work. That’s why this amazing training it ot e Eenmont 535
is _the quickest and the simplest ever devised. ‘CHIEF ENGINEER, R

Electricity needs you. Right now hundreds of big pay S. & H. ENGINEERH\.G co.
jobs want men. 'The experts of this great institution kncw (422 W. Monroe St., Dept. L-2, Chicago, IHinais
exactly whut. you need to fit you for these jobs. You can Please send me catalog and full information about
soon b(; equipped ‘to demand and get the high salaries this S. & H. Training, your Free Qutfit, your Employment Detector
profession pays. Bureau, ete. No obligation.

Send for Big Book FREE s CATWRISKER- MANDOLIN STRING TIGHTENER -,
Address .. 2

If you want to be an electrical expert, send the coupon_ at ,—E-t b

once. AN who send immediately will receive an amazing ALY e Sta

At Last! A Practical and Sensitive | 5/°-% 3 "\5
% PhOtO"EleCtriC Tllbe woTE) . stass a0

BRASS STRIP~ ’SOLDERED lN HOLE

A crystal detector adjuster universal in applica-

An alkali-metal tube for use in radio movies, picture telegraphy, tion can be made by employing a mandolin

. - - . . c string tightener for the regulating element of
talking movies, and other light actuated devices. Write for the unit. The other features of this instru-
interesting list of uses ment are detailed above. —David S, Jenkins.

PRICE
]us‘t th thing for the experimetr)l- ) Lightning Arrester
ter! strong, permanent tube :ZO h _
. . BAKELITE ,MICA RING
fitting the ordinary radio socket. eacC ELTEy o &

PHOTION ELECTRIC CORPORATION

1623 S. Vermont Ave., o 247 Park Ave.,
Los Angeles - New York City

BLANK CARTRIDGE PISTOL & WANTED

= Pratection against Burglars, 1) mmps. & Dogs l UE
P’h 155 METAL CAST

PRODUCTS CO.*

{ 1696 Boston Rd.,
New York City

A simple lightning arrester can be made from
two binding posts and two strips of insulating
material used in connection with a thin disk

effective as

.x;s O Cariri Insure your copy reaching you each month. Sub-
rtnhfe.
Fovolver without dnéige

It tskea mﬂ-

W 3 chtainable evel ost_ scribe to SCIENCE AND INVENTION—S$2.50 a of mica in the center qf which a hole has
h'dreBIankcgﬂrldgseg??:?:;g;aslsltS%C'pe oo & i year. Experimenter Publishing Co., 53 Park Place, | been cut. The assembly is shown above.
PRI K HNSON SKITH & CO,  Dept, 434 Racine, Wis. New York City. —-J. Bront.
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Vernier Condenser

—

RUBBER
TUBING — |
GLASS FROM THIS RECOGNIZED COLLEGE OF ENGINEERING
E [ - .
wee {7 a Home-Study Course in
1
) DRAFTIN
T —TIN FOIL
i .
1. Everything today is built from drawings made by Draftsmen. Industry calls for 50,000
ol new men yearly. Draftsmen work hand in hand with the architect, the engineer, the designer,
:_!(ﬁ the builder. And thus many men rise from such positions to be heads of great contractors’
i organizations, directors of railroads, chief engineers—responsible positions. commanding
WIRE TO /ﬂ'/l{ very attractive salaries. )
!
Lo TS FREE TRIAL LESSON
i ;
R "
T Prove your fitness and liking for one of industry’s highest paid professions. We want you
H CONDENSER to know what Drafting is like ... how readily you can progress ... how we train and
| |
I teach you by mail. So, before youenroll ..." FREE .. without cost or obligation ... we
ﬂ/ﬂ send you a trial lesson to study in your own home. :
(aaa| . .
/‘{;«,-,A.l Within Ten Months
SOLDERED—"4A Increase Your Income
s No special training or talent is required. In 10 months’
[_~ [= time or less . . . we can train you . . . at home, in your
spare hours . . . to be an expert Draftsman.

\ -/

A short length of glass tubing when covered
with tin foil and having a brass slider rod.
makes a very efficient vernier to be attached
to the variable condensers on one's receiving
set. —W. E. Tobin, Jr.

And remember this: In Drafting, a big income is open to
every properly trained man. Thousands today are earning
$35 to $100 per week. The reason is simple: Good Draftsmen
are in constant demand.

Book of Facts FREE

We will send you z 40-page Book. It tells you all about
Drafting . . . and our courses. What prominent men say
. where Draftsmen are employed . . . theirsalaries . . .
their opportunities . . . what our students have done and
| are doing . . . how many have increased their salaries even
Mr. Bjarne C. Dahl before finishing their courses . . . how many hold high-sal-
aried éxecutive positions today. Tells how 34 instructors
give you from this recognized 22-year-old college a practical,
short, home-study course.

Spider-Web Form

The Coupon Below
Mr. Bjarne C. Dahl says: “Your training Means Money to You

has sure been valuable to me. At 26 years Find out what Drafting may mean to you . . . mail {that
of age I was earning $300,00 a month. coupon, Here is a field in which you can work and win.
And now, at 28, I am Architectural En- We make the test easy, for, with no obligation, we send you
gineer for J. Morgan, Architect, in Califor- a trial lesson FREE, Note the fairness of this offer, the
nia. The Chicago TechnicalCollege gives | absence of exaggerated promises.

the finest technical training one can get,

j being the most thoro and practical. Am $25 Outfit Included

going to Honolulu in September to inspect

2 big building project there for my firm.”” § \when you enroll, you will need drafting instruments; so

included in the cost of the course, is a $25 ““lifetime’ set.
If you have instruments, credit will be allowed. Note that
we do not claim to give you these instruments “‘free’.

NOTICE — A well established Placement Bus
reau assists both graduates and undergradu- o H
ates to find positions. Tuition is low, payments easy.

In Chicago—Earn While You Lear -

L Those who can come to Chicago will find opportunity o earn living expenses in part-time positions,
|
|
|
|

outside of school hours, while attending day or evening classes at the College.

|FISER BLADES Chicago Techmical College, founded 1904, is known as one of America’s oldest and largest schools of

Ve THICK N2.6-32 X ¥ LONG ROUND specialized engineering. Over 1000 men enroll in resident day and evening courses yearly.
| LI HEAD MACHINE SCREWS Diplomas in Civil, Mechanical and Electrical Engineering and Architecture granted after two years.
| ll Degree of B. S. conferred after three years in the day course. Short courses offered in Drafting, Plan

Reading, Estimating, etc. Evening classes for day workers.
Ifinterested in attending Day or Evening Classes at the College in Chicago write for 72-page ‘Blue
Book''—mailed free.

Send Today for FREE Trial Lesson

Fill Out the Attached Coupon NOW

Chicago TECHNICAL College

Draftin;g—Engineering—Electricity—Architecture + « + all branches

BAKELITE OR FIBER
3y OR ¥y THICK

.

L e e e e e . e mr R P e e P e M Gt e M BN M bt M R e G e e

Chicago Technical College,

A low-loss spider-web form which readily finds .

itself adapta%le in many cases can beymade I Dept. 1145, 118 B. 26th St., Chicago, IiL. flame

from a circular sheet of fiber cut into the ! Send me, without cost or obligation, your  Address e e oo et st em ettt rt b 2ot
dimensions given in the above sketch. It must | FREE Trial Lessonand your 40-page Book ) .

be remembered that a successful coil has an | of Facts about Drafting. CHtY AT SEALC..areveesreetetsieereeces corereesssras st e s b bbb r st st e s sne s ns e s o
uneven number of spokes, seventeen in this Fam e e . e e mme e A A e e e e e e e e e e e

case. —J. C. Scoles.




Science and Invention for November, 1925

month.

YOU will find many remarkable opportunities and real bargains in these columns.
every month by reliable firms, dealers and amateurs from all over the country.
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertisin
Ten per ceut. discount-for 6 issues, 20 per cent. disccunt for 12 issues.
tisements for the January issue must reach us not later than November 10th.

The Circulation of Science and Invention is over 175,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y.

Opportunity Ad-lets

It will pay you to read and investigate the offerings made
No matter what you may be seeking, whether supplies,

Name and address must be included at the above rate. Cash should
ing agency. No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Adver-

.Advertising Agents

Advertising in all magazines and newspapers at publishers
lowest rates. Rate Book free. Taylor's Advertising Service,
Dept. 6, Freeport, 1iL .

Agents Wanted -

Sugcead with Your Own Products—Make them yourself.
Formulas, Processes by experts. _Trade-Secrets. Modern
master methods. . Catalog free. D. Thaxly Co., Wash-
ington, L. C. -~ s = -
<.:karn hig money, fast applying gold initials to autos.
Lvéry owner buys—$L:35 profit on $1.50 sale—particulars

“and samples free. Write quick. Lith'cgram.Co., Dept. 19,

Last Orange, N, J.

Agents Wanted - Full or Part Time to Sell on liberal
commission new Thermostatic Automatic Carburetor control
Attachment for Ford cars. lIncreases mileage 100%. No
holes to drill. Attached in 2 minutes. Does automatically
exactly what Ford Manual instructs driver do by hard.
Cadillac now using Therumostatic *Carburetor Control under
Blancke license. \Write at once. A. C. Blancke & Co.,
Dept. 863PX, 602 W. Lake St., Chicago,

Roht. H. Ingersedl of $1 Watch fame wants gond men
to sell his Dollar Stropping outfit, an ingenious invention
for sharpening all makes of safely razor blades. Great
Iiconomic -value. Meeting with nationwide approval. Iusy
to sell. 13ig repeat business. Agenis haying remarkable
success. Tull particulars. Robt. H. Ingersoll, 476X
Broadway, New York City.

Agents—Dest seller;-Jem Rubber Repair for tires and
tubes: supersedes vulcanization at a saving of over 800 per
cont; put it on cold. 1t vulcanizes itself in two minutes and
is guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. Ior particulars how
to make big money and free sample, address Amazon Rubber
Co., Dept. 601, Philadelphia, Pra.

Agents—Write for Free Samuples. Sell Madison “Letter-
Made’” Shirts for large Manutacturer direct to wearer. Na
eapital or experience required. Many earn $100 weekly and
ponus. Madison Mfgrs., 511 Broadway, New York.

Big money and fast sales. Iivery owner buys gold ini-
tials for his auto. You charge $1.50; make $1.35. Ten
orders daily easy. Write for particulars and free samples.
American Monogram Co. Dept. 71, East Orange, N. J.

Earn $10 daily silvering mirrors, plating and refinishing
metalware, chandeliers, bedsteads, headlights. Outfits fur-
nished. N. Decie Laboratories, 1133 Broadway. New York,

$60—3$200 a week. Genuine Gold Letters for store win-
dows. Iasily applied. TFree samples.  Liberal afler to
general agents. Metallic Letter Co., 441 B., North Ciark,
Chicago. -

daily silvering mirrors, plating and refinishing lamps,
reisié(?mrs, );\utos, beds, chandeliers by new method. Qutfits
furnished. Write Gunmetal Co., Ave. T, Decatur. ni.

Agents Wanted (Continued)

Farms and Orchards

Make $15.00 daily selling “F1XIT"' Rubber Repair
(Liquid Rubber) for tires and tubes. Sensation of 1925.
Fastest seller. Big money maker. Sample free. Marquette
Rubber Co., 2225 N. Wolfram $St., Chicago.

Agents: $i1.80 daily cash (send tor sworn proof). In-

troducing New Insured Hosiery. 57 styles, 40 colors, guar-
anteed seven months. No cabital or experience required.
You simply take orders. We deliver and collect (or you can
deliver, suit yourself). Credit given. .I’ay You Daily,
monthly bonus besides. Winter line now ready. We furnish
samples. Spare time will do. Macochee Textile Company,
Station 67011, Cincinnati, Ohio.

Marvelous New Invention 4009 Profit Liquid quick mend
for hosiery and fabries. Tremendous demand. Over hundred
other fast sellers. Local and General Agents. J. 1. Johnson
Co., Dept. 843, 69 E. South Water St., Chicago.

Pecan-Orange-Fig Groves “"'On the Gulf’. Guarantsed
care. Monthly payments. Big, quick returns. Suburban Or-
chards, Dept. I, Bilosi, Miss.

Female Help Wanted

Wemon—\We can put you in touch with good paying clean
worl, in amy city or town. Full time or spare time. No
charge for service. Betty Buck’s Employment Service, Box
240, ¢/o Science & Invention, New York, N, Y.

For Advertisers

Your 25 word advertisement in 56 Rural Newspapers $2.60.
List FREE. Shaw, 2214, Northeast, Washington, D.. C

Agents—Good, steady income. Exceptionally useful house-
hold article, 'The Handycap Company, Newark, N.

$12 An Hour actually earned selling the new Double-Wear
Work Shoe. $5 value selling at only $2.95. A world-beater.
Liberal commission. Write quick. The Double-Wear Shoe
Company, Bast Lake St., Dept. C., Minneapolis, Minn.

Bankrupt and Rummage $ales. Make $50.00 daily, We
start you, furnishing everything. Distributors, Dept. 171, 609
Division, Chicago.

1 write letters, folders, booklets, cowplete followup for
manufacturers, mail order dealers. Long experience. Write
for details. L. Taylor, Box J44. Frecport, Il

Alaska Pathfinder, illustrated magazine, three 1ssues with
years privilege Alaska information bureau, One dollar.
Pathfinder of Alaska, Anchorage, Alaska.

For Inventors

Agents: Enter ycur own business. Make $15.00 to $30.00
daily profit manufactu.ing and distributing your own prod-
ucts at home. For free particulars, address R. Chase, 5616
No. Market, 8t. Louis, Mo,

Agents Wanted to advertise our goods and distribute to
consumer; 80c an hour; write for samples. Amerfean Products
Co., 4203 American Bidg., Cincinnati, O.

Battle Photos am-1 War Relics

For Dens: Relics Collected from Europe’s Battleflelds.
Firearms, medals, helmets, etc. Illustrated catalogue and
sample War photographs 25¢c. Lieut. Welch, 1889 Albany
Ave., Brooklyn, N, Y.

Books

Free—Upon request will send you my literature illus-
trating the following books. Astrology, Characrer. Clair-
voyance,  Concentration, Ilealing, Hypnotism, Magnetism,
Mediumship, Personal Magnetism, Personality, Physioz-
nomy, Salesmanship, Seership, Success, Sex, Will. ~ Yogi
Philosophy, Gazing Crystals, ete. A. W. Martens, E. I
6, Burlincton, Towa.

_25 “Easy’’ Lessons in Hypnotism ‘‘Complete Course’ only
25¢. Tlenry 8. Collins Co., 197 Fulton St., Brookiyn, N. Y.

Wonderful Invention eliminates needles tor phonographs.
Preserves records. Abolishes seratching. ])a}{‘s supply in
nocket. 320 daily. Sample _on approval * if requested.
Everplay, Desk H1l, McClurg Bldg., Chicago.

$125.00 set encyclopedia, puaranteed new and unused.
Perfect condition. Wonderful bargain $13.00: Also, set Har-
vard Classics, absolutely new for $50.00. Clarke, 511 Chapel,
New Haven, Conn.

Big money—fast sales; everyonc buss gold initials for their
auto; sell $1.50 profit $1.41. Ten orders daily easy. Samples,
information free. World Monogram, Dept. 32, Newark, N.J.

ney Applying. Gold initials, Monograms on auto-
mo%?}sgs.MGAzyon%p )cl;mg do it. Simply transferred from
paper; takes 5 minutes. Aake §$1.50, cost Se. Samples
free. “‘Ralco,” 1043 Washington, Boston, Mass.

Iy one sale a day means $200 per month! Marvelous
ne\?'naydding machine. Retails $13.00.  Work equals $350
machine, = Adds, subtracts, multiplies, divides, ~automatic-
ally, Computes feet and inches. Speedy, -accurate,- durable,
handsome. Five year guarantee. Offices, Stores, fartories,
garages, lumbermen buy one to dozen. A Tfortune fot 1.1\'3
agents. Write quick for -protected territory and free trial
Ligbtning Caleulator Ce., Dept. W, Grand Rapids,
Michigan.

“Master Key'' (Success Wonderful) 410 Pages, Cloth
$2¢50. Bargain lists New—used (All Subjeets) 10c. Phipps
Library, 1014 Belmont, Chicago.

p—
Business O pportunities

Frea Book. Start little Mail Order business. Pler, 996
Cortland Street, New York.

_You can have a business-profession of your own and earn
big income in service fees. A new system of foot correction;
readily learned by anyone at home in a few weeks. [asy
terms for training, cpenings everywhere with all the trade
you can x\ttem_i to. No capital required or goods to buy, no
agency or soliciting. Address Stephenson Laboratory, 18

Back Bay, Doston, Mass.

A Business of your own. Make and sell chipped glass
yame and house number plates, checkerboards, signs. Book-
Tet Free. I Palmer, Dept. 527, Wooster, Ohio.

Why work for others? Make and sell your own goods.
We show you how. Free book explains everything. Na-
tional Scientific Laboratories, 1900A Broad, Richmond, Va.

Greatest tempor saving device! Takes slack and kinks
from telephone and electric iron cords. $25 daily. Samples
on approval if requested. Neverknot, Dept. 117 McClurg
Bldg., Chicago.

No Dull Times Selling Food. People must eat. Federal
distributors make big money; $3,000 yearly and up. No
capital or experience needed; guarantecd sales; unsold goods
may be returned. We furnjsh you with license. Handsome
$15.00 sample case sent on trust. Free Samples to csufomers,
Reneat orders sure; Iixclusive territory. Ask now! Federal
Pure Food Co., S82311 Archer, Chicago.

Agents:—Signs for stores and offices. Entirely new. Liberal
inducement to workers. World Signs T, 166-W Washington
Chicago. .

Mirrors Re-Silvered at Home. Costs Less 5 cents per
square foot; you charge 75 cents. Immense profits, plating
auto parts, reflectors, tableware, stoves. Refinishing metal-
ware, ete. Outfits furnished. Write for information. Sprinkle,
Plater 955, Marion, Indiana.

Build splendid business making chipped glass number and
name plates. Particulars free. Simplex Co., Dept. 93, 1133
Bro~dway, New York. .

At Last! Diamond Rival Discovered! Amazing blnc-white
Rajah Gem astounds jewelry world and deceives exnerts Beau-
tiful sample case free! $100 weekly! Write quick! Rajah Dia-
mond Co., Dept. F11, Salisburg, N. C. ©

Stop Plodding! Be Successful. Operate a Tire Repair
Shop.  Make big profits in any locality. We teach you and
furnish_complete equipments $100 up. Book of Opportunity
free. Haywood’s. 1312 South QOakley Avenue, Chicago.

Get Money in Your Mail. “Lambert’s Mail Order
Secrets’” coniains successful methods never before published.
$1.00 postpaid. Particulars free. Leon Lambert, Wichita,
Kansas.

$50 a Week Evenings. .Mail Order Business. Booklet
Tells How. Sample and plan 25¢. Free—9 articles werth
$3.00. 8. Bradford Co., Shawnee, Okla.

Chemistry

Develop latent finger prints with non-eradicating powders.
With directions 35 cents prepaid, The Rogers Laboratory,
Rib Lake, Wis.

Correstondence Courses

Used correspondence school courses. All kinds. Sold
on repurchase basis. Big saving. Money back guaraniee.
%ISQS free. (Courses bought). Lee Mountain, Pisgah, Ala-

ama.

B T PTTE e

Educational

Correspondence courses, All schools. Lowest prices. Terms.
Catalog Free. Mention Subject. Economy Educator, 440-H
Sansome, San Francisco.

We Develop Your ldeas into commercial shape for pre-
sentation to purehasers making working models, drawings,
experiments or tests. Courtesy, efliciency, secrecy and ample
equipment; 30 years’ experience. Ducorron-Rich Engineer-
ing Co., 504 Pacific Mutual Bldg., Los Angeles, Cal.

Unpatented ldeas Can Be Sofd. 1 teil you how and help
you luke the sale. Kree parvticulars (Cepyrichted). Write
W. T. Greene, 808 Jenifer Bldg., Washington, D, C

Your Chemical problems solved and working process fur-
nished for Five Duollars. rite me. . Stedman Ricu-
ards. Consulting Chemist, Tox 2402, Tloston. Mass.

Get Cash for your patent or invention under our new
ptan. Write at once to Inventors’ Syndicate, 22 Palladium
Bidg., St. Louis, Missouri.

e e

For Sale

Seience & Inventicn magazines from Jan. 1916 to date for
sale or exchange for bench lathe. John Gaskd, 1443—3rd
Ave., New York.

For the Photosrapher

Have you a Camera? Write for free samplie of our Dig
magazine, showing how to make better pictures and earn
money. American Photography, 118 Camera House, Boston.
17, Mass.

Games and Entertainment

Free with $25 order our large die box. Send 20c for our
large catalogue of tricks, puzzles, wigs, sensational es-
capes, Oaks Magical Co., Dept. 549, Oshkosh, Wis.

Health

Tobacco Hahit Banished. No maiter how long you have
been a victim, no matter how strong your craving, no mat-
ter in what form you use tobacco, there is help for you.
Just send postcard or letter for our Free Book. It explaing
everything, Newell Pharmacal Co., Dept. 788, Clayton Sta-
tion, St. Louis, Mo. .

Help Wanted

Silvering Mirrors, French plate. Tasily learned, im-
mense profits. Plans free. Wear Mirror Works, Dept. 36,
Excelsior Springs, Mo.

All men-women, 18 to 60, wanting to qualify for Govern-
ment Position, $140-3225 moenthly, local or traveling,
write, Mr. Ozment, 293, St. Louis, Mo., immediately.

_Men to Build Radio Sets in spare time. Leon Lambert,
670-H Xaufman Bldg., Wichita, Kansas.

Dotectivs Earn Big Meney. Travel. Ezxcellent opportunity.
Great demand everywhere. Experience unnecessary. Par-
ticulars free. Write, American Detective System, 1974
Broadway, N. Y.

Detectives Needed Evervwhere, Work home or travel
Experience unnecessary. Write. George*® Wagner, former
Government Detective, 1968 Broadway, N. Y.

Earn $25 weekly, spare time. writing for newspapers,
magazines. Experience unnecessary. Copyright beook free.
Press Syndicate, 986, St. Louis,. Mo.

Firemen, Brakemen, Baggagemen, Sleeping car, train
porters, {colored) $140-$200. Expericnce unnecessary. 887
Railway Bureau, East St. Louis, Il

Railway Mail Clerks—City Carriers. $1700-$2700 year.
Men, 18-45. Steady. Common education. Sample examina-
tion coaching Fres. Write today. Franklin Institute, Dept
J20, Rochester, N. Y

How To Entertain

Plays, musical comedies and reviews, minstrel music,
blackface skits, vaudeville acts, monologs, dialogs, recita-
tions, entertainments, musical readings. stage handbooks.
make-up goods. Big catalog free. T, 8. Denison & Co., 623
S0. Wabash. Dept. 99, Chicago.

e I
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Hunting Hounds

Hundred Hunting Hounds Cheap. Iur finders. Cakalogue.
Kaskas Kennels, P135, Herriek, Il

Incorporations

Detaware Incorporater. Charters; Fees Small; forms. Chas.
Q. Guyer, 901 Orange St., Wilmington, Del.

Instruction

Correspendence Courses sold complete; one-third usual
prices because slightly used; easy terms; money back
guarantee, All schools and subjects, Write for special
Free catalog. Courses bought for cash. Economy Edu-
cator Bervice, H202, West 49th St., New York.

Machinery and Tools

_Comcrete Building Block Machines and Molds. Catalogue
free. Concrete -Machine Co., 305 South Third St., St.
Irouh, Mo.

Mailing Lists

Names——cuts—postcards, Ben Meyer, 35 West 31st, New
ork.

Patent Attorneys (Continued)

Patents. Send for free booklet. IIighest references,
Best results. Promptmess assured. Send model pr drawing
for examination and opinion. Watson 1. Coleman, I’atent
Attorney. 644 G Street, N. W_, Washington, D. «.

Inventors write me about patents, My fees payable
monthly. Dooklet free. Frank Fuller, Washington, D. C.

Unpatented Ideas Can Be Sold. I tell you how and help
you make the sale. Free particulars (Copyrighted 1923).
WWrite W. T. Greene, £09 Jenifer Bldg., Washington, . C.

Lacey Patent-Sense, “‘The Dbook the inventor keeps.””

Free. See page G73.

“Inventor’s Adviser,”” the valuable Patentbook with 139
Mechanical movements and illustrations, sent free upon
request. M. Labiner, Patent Attorney, 3 Park Row,
New York.

Herbert Jenner, Patent Attorney and Mechanizal
606 ¥ Street, Washington, D
tainable and exact cost.

Expert,
5 I report if patent ob-
Send for circular.

Get your own patents, Application blanks, complete
Instructions $1. Cutting Bros., Camphell, Calif.
Patents. Tiwe counts in applying for patents. Don’t

risk delay in proteeting your ideas. Send sketeh or model
for instructions or write for Free book, “*How to Obtain a
Patent”” and “Record of Invention’’ form. No charge for
information on how ta proceed. Communications strictly
confidential.  Tromnt, eareful, efficient service. Clarence A.
O’Brien, Registered Patent Attorney, 9297 Security Bank
Building (directly acvoss street from patent office), Wash-
ington, D. €. See page 677.

: Male Help Wanted

Men—We can put you in touch with good paying clean
work, in any c¢ity or town. Full time or spare time. No
charge for service. Betty Buck’s Employment Service, Box
240, ¢ /o Science- & Invention, New York, N. Y

Patents: My fee in installments. Free personal advice.

Frank T. Fuller, Washington, D). O

‘“‘Stronger Patents fer less money.’” Drawings, specifica~
tions, claims $20. Send half fee with sketeh and description.
Prompt, efficient action American Patents Ccrporation, Bar-
rister Building, Washington, D. C.

Manufacturing Personal
Mechanical Work: all branches. Perfect models. Articles Get acquainted. Make new friends. Fxchange Letters.
manufgetured to order. Reliable. Parma Engineering Enclose stamped envelope for plan. The Lilly Club, Station

Works, Brooklyn Station, Cleveland, Ohio,

Miscellaneous

Beautiful registered bull pups cheap. Bulldogs, 501

1I, Cleveland, Ohio.

Your Handwriting Reveals your Character. Send 25¢
(silver) and ink sample of own or friend’s writing for expert
analysis and_astounding demonstration of dominant eharac-
teristics. Real guide to sucress. R. Pencraft, Hamburg, N. Y.

Radiumact Removes Warts, Moles, Superfluous Hair, Coal,

Rockwood, Dallas, Teras. Powder and Tattoo Marks. Particulars sent free. Radlu-
Agents Names neatly typewritten from our one day old mact Co., 1416. Cadwallader- St.,- Phitadelphia, Pa.

inquiry letters. Price right. H. World 166-W Washington,

Chicago, [T
Wanted articles to_manufacture, cither on rovalty basis or L. N

outright purchase. 1I. L. Cook, Aurcra, IlL P“nt;ng Outﬁ[s and Supplms
Gufmmed Labels. Name and Address, 500, 2‘lings 30e,

3 lines 50c. Catalogue. Eastern Label Co., W, Clinton- Print your own cards, stationery, eireulars, paper, etc.

ville, Conn.

Formulas for Beverages, Syrups, Extracts, flavors, etc.
Other good manufacturing specialties; Free informatlon,
The Formula Co., 1613 Queen Anne Ave., Seattle, Wash.
t last—a perfect duplicator at low price, Send for de-

A
tail. Ilten Sales, 406%, \Vhiuierlullf.

Complete outfits $8.85, Job Presses $12, $35; Rotary $150.
Print for others, big profit. All easy, rules sent. Write
for catalog presscs, type, paper, etc. Press Company, A-6
Meriden, Conn.

. Learn watch, clock and jewelry repairing at home. My
three-book course, comnlete, $3.00. James Woch, Watchmaker
and Jeweler, 1015 Market St., Marcus Hook, Pu.

Motorcycles—DBicycles

Don’t buy & Bicycle Motor Attachment until you get
our catalogue and prices. Shaw DMfg. Co., Dept. 6.
Galesburg, Kansas.

Musical

Play piano by Ear. A sound system. Postal brings full
particulars and Free I3ooklet. No obligation. Boucher's Har-
mony Studio, 127 Metealf St., Ottawu, Can,

W W

Musical Instruments

Violins—Deep, Rlellow, Soulful-—on easy ecredit terms.
Hijgh grade, wonderful instruments of my own make. Devel-
opment of many years’ expertness. \Write for book. Gustav

A. Henning, 2424 Gaylord S8t., Denver, Colo.

Novelties

Magic goods, cards, books, noveltlies. tricks. Catalog free.
Clifford Fenner, 2401 Jefferson, Louisville, Ky,

0Old Money Wanted

$2 to $500 Each paid for hundreds of Old or Odd Coins.
Keep all old money, it may be very valuable. Send 10e for
uew illustrated Coin Value Book, 4x6. Guarantced T’rices.
sel DPosted, We pay Cash. Clarke Coin Company, 14
Street, LeRoy, N. Y.

Putents

Inventions commercialized. Patented or unpatented.
Write Adam Fisher Mfg. Co,, 206 Enright, St. Louis, Mo.

Radio

200,000 satisfied customers hear distant statiors on Lam-
bert Crystal Sets. Copyrighted plans $1.00.  Complete kit
and plans $5.00. Leon Lambert, 670, Wichita, Ilansas.

" [T RIEER

Salesmen Wanted

Take orders for coffee, sugar, flour, meats, canned goods,
staple groceries, also paints, radio sets, tires, aut and trac-
tor oils, No capital or bond required. e deliver and col-
lect.  Trermanent business. Big pay. Write at once.
Hiteheock-Hill Co., Dept. 83, Chieago.

Sell at Sight. Improved 3odels.
on wrapping paper, boxes, bagy, elc.
Automatic Ad-Stamper, Joplin, Mo,

Envelope Sealer selling $1.50 -seals 3500 envelopes hour!
Tremendous Demand. Exclusive Territory. Big Repeats.
Write today. Free particulars. Red-E, 2025 Nottingham
Bldg., Boston. g

Distributers:—Wonderful Pricing System all stores. Ab-
solute protection! Exelusive Territory. Immediate repeat
sales. Possibilities $1G,000 yearly! Write Millen Mfg., 5504
Nottingham Bldg., Boston.

$20.00 daily. New vatented auto radiator shutter. Real
winter proposition. Fuastest seller ever invented. Quantity
price 49¢, retails $1.50, Jones, 800 N. Clark, Chinago.

Print merchants’ ad
Good eommission,

California Gold, quarter size, 27c; half-dollar size, 53c.
Columbian nickel and catalogue, 10c. Norman Shultz, Box
146, Colorado Springs, Colo.

Stamps (00 Al Di¥erent 3 cents.

8. L. Quaker Stam
Company, Toledo, O. P

I g o

Stories or Manuscripts Wanted

Stories, poems, deseriptive articles. plavs, ete., are wanted
for publication. Submit Mss or write Literary Eureau, 163,
Hannibal, Mo.

Patent Attorneys

Millions spent annually for ideas! Hundreds now wanted!
Patent yours and profit! Write today for free benk—telis
how to protect yourself, how to invent, ideas wanted, how
we help  you sell, ete. American Industries, Inc., 212
Kresce Bldg., Washington, D, O,

Inventors—Send for form “"Bridence of Conception'” to he
signed and witnessed, Form, fee schedule, information free.
Laneaster and Allwine, Registered Datent Attarneys in
]I;ni(f‘ed States and Canada, 242 Quray Bldg., Washington,

Monroe Miller, Ouray Bldg., Washington, . . Datent

Technical Sclzooj

Chicago Technical College offers short, intensely practical
courses in Drafting and Bngineering—civil, mechanical, elec-
trieal, structural-—Architecture, Building, Construction, Plan
Reading, ete. Courses fitted to your needs. No time wasted.
Instructors are cxperts. Graduates in demand st hig sala-
vies.  Opportunities for part-time work while studying. Day
and cvening classes. 29nd year. Enter any time. No spe-
cial preliminary training required. T.ow tuition—easy terms.
Write for 52-page illustrated Blye ook, describing oppor-
tunities open to our graduates. Chicago Technical .College,
24 Chicago Tech. Building, Chicago. ’

Attorney; Mechanical, Electrical Expert. Free Dlue ook
gives endid advire.
Patents Procured; Trade Marks Registered—A compre-

experienced, prompt_service for the protection and
development of your ideas. Preliminary advice gladly fur-
nished without charge. Tooklet of information and form
for diselosing idea free on request. TRichard 13, Owen. 130
g)wc]n Bldg., Washington, D, C., or 41-T Park Row, New
Vork.

Wanted

Detectives Earn bhig Money. Work home or travel. Tx-
perience unnecessary. Write. George Wagner, former Gov-
ernment Detective, 1968 Droadway, N. Y. o
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Bill Carola’®
Landaus
= Serenaders

Couldn’t Play a Note

Now Makes $100§§

*When I sent for your catalog, I didn’t know a
note of music. A few months after I bought my
Waurlitzer instrument, I had taken my placein a
professional orchestra, Now I am making $100
a week, three times what I made as a clerk. I
wish everybody knew how easy it is— anyone
who can whistle atune can learn to play a musi-
cal instrument.”—Bil! Carola.

Free Trial—Easy Payments

You may now have any Wurlitzer instrument
foraweek’sfreetrial in your ownhome. Examine
the instrument, note the fine workmanship, the
full, rich tone value and especially how easy it
is to play. No obligation to buy~—no expense for
the trial. We make thisliberal offer because we
want you to try for yourself a genuine Wur-
litzer instrument, the result of 200 years’ experi-
ence in musical instrument building,

Easy payments are arranged to suit your con-
venience. Thisis your opportunity to try a fam-
ous Wurlitzer instrument in your own home,

Free Book.:

Hlustrates and describes every known
musical instrument—more than 3000 ar-
ticles, many of them shown in full
colors. All genuine Wurlitzer instru-

ments—buy direct from Wurlitzer

and save money. Special
offers on complete outfits,

‘We also give you our Free

Trial, Easy Payment Plan, _

No obligation,

Send Coupon

Send this Coupon

The Rudolph Wurlitzer Co. , Dept. 1258
JI7E. 4th 1. Cincinnati  329'S, Wabash Ave. Chicago
120W.42ndSt.NewYork 250StocktonSt. San Francisco

Send me your: Free Book on musical instruments. Al
your Free Trial, Easy Payment Plan. No obligati:g.

Name

‘Address

City____

Instrument.

Copyright 1925, The Rudolph Wurlitzer Co.
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"125%

Complete with all
Accessories

10% Additional West
of Rockies.

Unlike Some Music
OZARKA SERVICE

Satisfies Every Owner—

N radio, when one selection does not please, you simply tune it
out and pick up another broadcasting station: If it is a matter

A Few More

of unsatisfactory volume or tone in your instrument then it becomes

an entirely different matter.

You have certain very definite ideas
in mind as to what you want your
radio to do. Will you allow us to make
a few suggestions regarding a plan
whereby you can settle the radio
question? 2

Select the instruments which you
think might answer. Have a demon-
strating instrument brought to your
home. Let each salesman, in turn,
make the necessary battery connec-
tions. Let him tell you how to operate
it but do all the tuning yourself.

You’ll buy the instrument then,
based on your own operation. You’ll
size up each one for

‘—ease of tuning
—distance received
—volume

—tone
~—selectivity
—price.

There still remains one very impor-
tant question to settle—the matter of
service. No matter what anyone tells

122 Austin Avenue K
Chicago, Illinois

| MenareNeeded

you sometimes little things may go
wrong. The best radio salesman often
knows nothing of correcting radio
troubles—satisfy yourself.

Our Ozarka representative in your
community will gladly put an Ozarka
in your home for such a test. More
than this, you will find that he is a
thoroughly trained mechanic on our
instrument. He has gone through a
complete course of study under Ozar-
ka Engineers, the men who designed
and perfected the Ozarka.

3187 such men today can correct
any trouble which may ever occur on
any Ozarka instrument—more men
are being factory trained daily. You
wouldn’t buy an instrument blindly—
then don’t buy service the same way.
Any radio instrument is only as
satisfactory as the quality of service

behind it.

Our Book No. 200 shows the full
Ozarka line from $75.00 to $197.50,

complete with all accessories.

In a great many counties we have the
man we want. He is rapidly building up a
permanent and profitable business of his
own because he has an instrument that will
more than meet all competition. More than
this, he is trained to back up his sales with
the kind of service that counts.

Many well established Ozarka representa-
tives started by giving us only their spare
time—their evenings. If your county is open
you can do the same.

The investment in cash is very small.
The investment in time necessary for study
is considerable. It requires patience, but
the results have enabled many men to get
out of the salary and time clock class.

Any previous sales experience is helpful
but not necessary. We can and will teach
you how to sell.

Send for 64 Page Book —
“The Ozarka Plan”

This book is entirely too expen-
sive to be sent out on postal card
requests. It will be sent FREE to
any man who mails the coupon
below and who is really anxious
to improve his condition. Tell us
about yourself —ask for Ozarka
Plan No. 100 and don’t fail to give
the name of your county.

I
I ;M

(NCGRPORRTED

122 Austin Avenue KK
Chicago, Illinois

Gentlemen: Without obligation send book “Ozarka Instru-
ments No. 200" and name of Ozarka representative.

A ¢ N 0000000 Name......
Address....eevereonnnn.n eradeasaseeianaas City........ 000000000 Address...
County,eeiuenriarannnnns 0000000000000 State....... 0000000 caaca .a}‘é{a;ls‘etx: E‘}Xf;g County....

Gentlemen: I am greatly interested in the FREE book “The
Ozarka Plan” No.100,whereby I cansell your radioinstruments,

GILES PRINTING CO., LONG TISLAND CITY
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3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell vou all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply.- A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams -— Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers —
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers —
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Recady Reference Index

of the ten numbers.
SHIPPED FREE

Not a cent to_pay until you see the books. No obhligation to buy unless
you are satisfied. Send Coupon now—-today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.

Hecmo) i :

yourfinger ends

HAWKINS ELECTRICAL GUIDES

Solve\Your Proflems

THLECRAPH]
WIRELESS .

INTEN
VOLUMES

SEND NO MONEY—SEND ONLY THIS COUPON

THEO. AUDEL & CO.
65 West 23rd Street, New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

Qccupation

Employed by

Home Address
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Remember, there is
no substitute for per-
sonal training in great
shops, on COMPLETE
electrical apparatus

You Don’t Need Higher
Education or Experience

You learn at COYNE, whether or not you pos-
sess advanced education, knowledge of higher

h ics, or e i My course is not
something that you merely study from books
gind letters. It is a practical LEARN-BY-
DOING course.

Earn While You Learn

My Employment Department helps you get a
job t¢ earn part or all of your expenses and
assists you to a good job upon graduation.
Many COYNE graduates arc now firmly eatab-
lished in their own electrical businesses, and
are earning thousands of dollars per year.

Rouse Your Biggerand
Detter Self to Action/
| yihe

Will Fascinate You, Will Thrill
You, Will REWARD You!

WHY LEAD AN INFERIOR EXISTENCE? No need to drag through life with little or nothing of
this world’s goods in return for your hard, earnest labor! The chances are 100 to 1 you've got the
right stuff in you! You've simply got to apply it 7z 2be right direction. like suceessful folks do.
EVERY HONEST, SINCERE, WORTHY, AMBITIOUS FELLOW is entitled to an even break in
life. Others are getting theirs] Why not YOU? Right now is the time to solemnly promise your-
self to get rid of the jinx that's chasing you through life!

Hundreds of Coyne-Trained Men Earn $60 to $200 aWeek

I have started thozsands of men, young and old, on the road to permanent success; have guided
them to true happiness and independence. I have evidence to back up my claims—thousands of
letters from men who never knew what it was to earn more than a few dollars a week or month
until they took my splendid course in Electricity,

YOUR RAILROAD FARE
TO CHICAGO

from any point in the U. 8. is included, also special courses in Radio
Electricity and Auto, Truck and Tractor Electnclty WITHOUT EXTRA
COST if you act gromptly. Remember, Chicago 1s a wonderful city to
see at any time of the year. It's a cltﬁot‘ opportunities and the great
electrical center of the world. Clip the Happiness Coupon below at once.

autos, airplanes, farm lighting and power, |

MWW etc. Send for your copy this minule.
COMPLETE ELECTRICAL TRAINING e e s

IN 12 HAPPY WEEKS AT COYNE

I have perfected an unusual course of in the wonderfully-equipped COYNE
instruction in Electricity, a course that Snops, located in Chicago, the clectri-
is absolutely thorough, that is easy to cal center of the world. At COYNE
master, that covers every single phase  your trainingisreally PERSONAL and
and factor of the subject, that fits men PRACTICAL, on the most MODERN

No other book like my great big Electrical
Book which costs you nothing—now or

later. 151 actual photos, Dyna.mosJ radios,

for the BIG electrical jobs—the HIGH-
SALARIED thrilling jobs.

COYNE does not teach by cdérrespond-
ence, but by practical, pcrsonal training

Send for My Big FREE Book
and Details of R. R. Fareand
2 Courseswithout Extra Cost

Beo gure to send at onee for my big FREE
BOOK containing 151 actual photos of electri-
cal operations and methods; aiso my specinl
offer of Railroad Fare to Chica: 0 and 2 Big
Courses without extra cost. rite today,
sure, before this offer is withd

and GOMPLETE electrical apparatus
under guidence of thorqughly-qughﬁed
ingtructors. Youalso visit greatindus-
trial organizations and power plants.

Tune in on COYNE Radio
Station WGES

Tune in tonight or any night on our own Radio
Broadcasting Station, WGES{World's Great-
est Electrical School) 25
meters. Tho

casting Syncopators are on_the afr eve:
Fndn{ oight. Students may join the orchea-
tra, also take partin the nt{: ctic and entar-
tai activities at COYNE, FREE.

1
Wayve length

H. C. LEWIS
President

COYNE ™

ELECTRICAL SCHOOL

1300-10 West Harrison St., Dept. 5338

Chicago, Ill.

H. C. LEWIS, President
COYNE ELECTRICAL SCBOOL
1300-10 W. Harrison Street
Dept. 3338, Chicago, Illinois

Dear H. C —I'llteli the world I want one of
thoxe whonping big, handeome 2-color, 12x16
FREE BOOKS contajning o ralt of in formation
about Electrical subjectsnnd 151 actual photos
g I i R LR S
of Railroad Fare and Two Extra Courscs.

Name.

y




