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G. Melrose now makes $100 a
monut because 3. & H. and
trained him

Lincoin  ‘Lecn.
right.

Onholz and Farina, once .
common labarers, now
have thelr own electri-

B\ G Flelds jumped
trom $so a month to

A\ superintendent of a
blx etectrical plan.

1 \

cal company.

Only 20 Wee

walh 2 big salary in-
creases to date.

ThenYoull Be Ready for These Big
ELECTRICAL JOBS

]
!

Just 20 weeks. Think of it. And yet in this short time you now 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. And yet this
remarkable course takes only 30 minutes a day. No matter what your
experience or education, this is an amazing opportunity for you.
S. & H. Fits You for Jobs And Electricity needs you. and easy course. Learn what
Like These Right now hundreds of big pay electricity holds for you. .Fi_nd
Jobs like these above can be jobs want men. But you must be out what the S. & H. Training
UL ROl is this train- trained right. The experts of will do for you. Also aboutour .
iyn A fter man gears’ e adw amil this great institution know exact- big free Employment Bureau.
ex%erimental {v}c’)rk therey has 1y what you need to fit you for But do not delay. Mail the "‘:
bden developed this remarkable these jobs. And you get it rlgh(; coupon now. =
way of teaching electricity right le[; syyoutz)o‘gvrr;shpm?se ts}?l?n;&l;;gg y
g: ioﬁén?gv?ra};gg}e' isgglseigﬁﬁ training. You can soon be equip- S. & H. ENGINEERING CO 4
si\?e copyrighted fgeature You ped to demand and get the high - In Amllaf:%'elcv}:,’l’t fulSineatiy '
8 etez’ngwhere else. And . salaries this profession pays. All
merr%ber' You receive a diploma Y°! need do is to take the first 1422 \S’Vt Moot , o
: . reet " 4 b5
actually certified and endorsed step. Chi m )
by the Lincoln Institute of Tech- lcago, 1l ¥

nology. This is something you
receive nowhere else. You not
only get theoretical knowledge
of electrical principles that is
taught in technical universities,
but you get the practice that a
man gets only from doing prac-

Send for Big Boock FREE

If you want to be an electrical
expert send the coupon at once.
All who send immediately will
receive an amazing free offer of
a complete outfit of electrical ap-
paratus, instruments and appli-

Dept. E-2

R E TN ISR .- LA R R B
Chief Engineer,
S. & H. Engineering Co.,
122 W. Monroe St., Dept. E.2,
Chicago, Il

Please send me catalog and full informationg

about the remarkable 8. & H. Course, your'
Free Outfit, your Employment Bureau, etc.y
This information is free and does not obligatey

tical work. This makes this ances for experimental and prac- ? me in any way whatsoever. ;
amazing training the quickest tical home shop work. Also our NAME tuvneannnnnernnneerenaeeonnesesosmmes :
and yet the slmplest tralmng ln blg Catalog giVCS you full infor_ Voo 6 F L o o B0 0 - 0 0 0.0008 00 BB G0 00 0a g E
electrIClty ever dCVISCd mation abOUt thiS amazing rapid (0115 2 5000005 o JOBOB0 .06 6.0 State ...........0 2
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IWill Train
You at Home

and help you earn
EXTRA MONEY
while learning

You can turn my training
into money quick. In a few
weeks after you enroll
for my course | show you
where and how to get
spare time electrical work
and teach you how to do
it. I give you a complete
outfit of tools and appara-
tus to work with. My train-
ing pays for itself many
times over,even while you
are learning. Hundreds of
my boysearn $25 to $35a
week in their spare time,
while they are getting
ready for a big job—all
without losing a single

bhour from their
regular work.

$500 Cash to Go Into

Business For Yourself
Every month I give two of my stu-
dents $500 cash, to go into business
for themselves. No strings attached—
an out and outright gift. Get details of
this remarkahle offer—the most amaz-
ing offer ever made in the home-study
field from my big free book,

‘3‘?‘ T

Get the @i Job
in Electricnt "

OOKE TRAINED
RICAL EXPERT

7
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Get into Electricity. The world’s biggest and
most fascinating business needs you. Ordinary
electricians earn $8 to $10 a day, but thousands
of the Liggest jobs—the ones that pay $12 to $30
a day are going begging for want of trained men
to fill them. Why stick to your small.pay, no
future job? Tn a few short months’ time with
my training you can be an Electrical Expert
earning $70 to $200 a week and not work half so
hard as you do now.

Why Trained Electrical
Men Are Needed

Thousands of new power stations—millions
of autos— the wildfire spread of Radio and
an undreamed of demand for electric light
and power—all these things demand more
and more trained men. The industry will be
sadly crippled without these men—they must
be had at any cost. That’s why salaries are
high and why they willstay highinElectricity.

I Can Train You Best

I am an Engineer with college training and
20 years of practical experience. I have em-
ployed and directed the work of thousands
of electrical men. I know what a man needs,
to be a big success in Electricity. That’s
what I give you in my course—20 years of
practical experience simplified, and made
easy for you to understand. My Course is
the recognized best and most successful
training of its kind in America.

JOBS—How I Get Them
For My Students

I am spending over $25,000 a year to get jobs
for my students. This money isactually spent
on Employment Service alone. And I do get
jobs for my students, even before they finish
my course. They don’t have to wait until
they graduate. It is easy for me to do this
because employers of electrical help know
“Cooke” Trained Men KNOW Electricity.
They know that “Cooke” Trained Men are
the best men they can get.

L. L. Cooke, Chief Engineer
Chicago Engineering Works
2150 Lawrence Ave., Dept. 25, Chicago

The Cooke Trained Man is the “Big Pay " Man
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0to’200
aWeek for You

This is the training you hear men
talk about—the original “Cooke"
Training—PRACTICAL training
by a PRACTICAL ENGINEER.
Thousands of big, successful,
highly paid men boost “Cooke”
Training because “Cooke” Train-
ing boosted them, When you see a
mandoing electrical work, ask him
what he knows about “Cooke”
Training, and what he thinks of
your chances in this great field.
Let me send you the names and ad-
dresses of hundreds of men [ have
trained and helped. Write to those near-
est you and ask them which is the best
home study Electrical Course in the
World. My best advertisements
are the men | have trained.

My 14 Big Guarantees

1 don’t promise you anything—I guarantee it
with a signed bond backed up by a Million Do&
Institution. It saﬁys ““vou get your money

you are not satisfied.” Therearenostringstethis
guarantee—you alone arc the judge. Among the
things I guarantee besides Free Employment
Serviceare—useof my big Laboratory—Accommo~
dations when you visit Chicago—Lifetime sub-"
scription to Engineering Journal—Consultation
and Vocational Service—a big outfit.of Tools and
Apparatus—all Free. Most of these things are
exclusive with my training—you can’t get them
anywhere else.

Investigate! Get the Proof!
Big Eiectrical Book FREE

You want proof! You want facts! These I give
you in my big book—The **Vital Facts” about
Electricity—proof that opportunities more won.
derful than you ever dreamed of await yeu—
proof that ““Cooke’ trained Men do get the big
jobs in Electricity and that I can do more forgou
than anyone else. Send for my book now. Bea

Cooke” Trained Electrical Expert—eamn $70 to
$200 a week. Mail the coupon NOW.

Chief Engineer,

Chicago Engineering
Works : Dept.25
2150 Lawrence Avenue
Chicago

Send me your book °‘The Vital
Facts About Electricity,”” full par-
ticulars of your Home Study Course,
& and your 14 guarantees including your
plan for helping me earn extra money
while learning and details of yoor Free
Employment Secrvice. This does not obli-
gate me to enroll for your course.

&
/ Name ......
AQUTEBA. g..evrunigermomseessoseramemsossstesi oesessssussosomme HIW

&

City. 8. w. ot docsons

Occupation .... - -
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Do You Know How to
Preserve Cut Flowers?

If so, and your method is a simple
and consistent one, you will stand a good
chance to win a prize in the contest which
will be announced in detail in our next
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mittance o Experimenter Publishing Co., 53 Iark
Place, New York Clty., Checks and money oriders
should be made payable to Experimenter Publishing
Co., Inc. Mention the name of the maxazine vou
nre ordering inasmuch ac we also publish RADIO
NEWS, THE EXPERIMENTER and MOTOR
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ON EXPIRATION of your subscrintion we enclose
a renewal blank in our last number to you, and
notify you by mail. Then unless we receive your

order and remittance for a renewal, delivery of
the magazine is stopped.

‘HANGE OF ADDRESS: Notify us as far in ad-
vance as possible, giving vour old address as well
as the new one to which future magazines are to
go. It takes several weeks to make an address
cliange on our records,

SCIENCE AND INVENTION Is published on the
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sessfons. Canarin and foreign countries $3.00 a year.
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A sample copy will be sent gratis on request.
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EVEREADY HOUR
EVERY TUESDAY AT 9 P.M.

(Eustern Standard Time)

For reai radio en.oyment tune in the “Ever-
eady turoup.” Broadcast through stations—
WEA. New York  WFI Philadeiphia
WJAR Zrovidencc WCAE  Pittshurgh
WEEI Boston WGR Buffalo
\VI‘EV%R %ie\'e!and wWOC i)lavenpor%
w Detroit inncapolis

weeo { Yt

AND ALL
GENERAL PURPOSES

INSPECTED
TESTED
RELIABLE

Evcready
Zolumoia
Tgnitar
Dry Celi
IIA"
Battery
for all
Dry Cel!
Tubes
114 volts

Recommend
oood batteries

IN AN effort to reduce the first cost of a
radio sct, a newcomer in radio often buys
inferior batter.es. You know such “sav-
ing” is really wasteful. Tell your friends
who are about to buy receivers that the
best batterizs obtainable will prove to be
the most economical. Tell them to buy
Eveready Radio Batteries—they last
longer and, because they are greatly supe-
rior, they give complete satisfaction.

There is an Eveready Radio Battery
for every radio use.

Manufactured and guarantecd by
NATIONAL CARBON COMPANY, Inc.

New York San Francisco
Canadian National Zarbon Co., Limited, Toronto, Ontario

eVEREADY

Radio Batteries

-they last longer

No. 770
45-volt
Extra
Large
Vertical

Price
$4.75
For use
on multi-
tube sets

No. 767
45-volt
Large
Horizontal
Price
$3.75
With

variable

taps 2 jetezic T Land
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SCIENCE and INVENTION READERS’ BUREAU

Time and Postage Saver

N every issue of SCIENCE and

INVENTION you undoubtedly
see numerous articles advertised about
which you would like to have further
information.

To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
1ng your time and money,

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-

If the advertiser requires any money
or stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in
SCIENCE and INVENTION.

If there is any Manufacturer not ad-
vertising in this month’s issue of
SCIENCE and INVENTION from
whom you would like to receive litera-
ture, write his name, address and the

product in the special section of the

ufacturers, on the coupon below and
V coupon below.

mail it to us.

- Tear ALoNG THis LINE

READERS’ SERVICE BUREAU,

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. 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

8 & 15-35

If Catalogue
of complete
line is want-
ed, check in
this column.

ADDRESS
(Street—City—State)

List here specific article on

NAME which you wish literature.

If you desire information from a manufacturer whose advertisement does not appear in this month’s issue, use this
space.

NAME ADDRESS

Your own name here

If you are a dealer
check here.

Address
City....

.......... State
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Be Superintendent of an
Electrical POWER PLANT

Be a
et Dunlap
OF wij trained

Electrical

lll'Fllll ALY EXPERT:

I F you are now earning less than $40 a week, I will guarantee

you at least 509, more pay in an electrical job UNDER BOND, or refund
every cent you pay for this training. You can get this guarantee ONLY from AMERICAN
% SCHOOL, the 27 year old, million-dollar Educational Institution.

I sendyoudl Electricity pays Experts*70 10200 aweek

- 0 -
E’ectr'ca’ t"ts.' Th 1d” test, fastest i t fascinating busi d N jects total a th
= N e world’s greatest, fastest growing, most fascinating business needs you. New projects total a thou-
punl.ap J OB-METHCD .trammg sand million dollars. No other industry offers such a golden future to traincd men, trained as I train you. Take
isbuiltaround four Electrical Out- my training AT HQME, in your spare time. Prepare to BOSS untrained electrical workers, to direct Electrical
fits which I send you usa part of Construction, to go into business for yourself. Loan me only a part of your spare time and I'll help you climb
. . from small pay and hard work to a salary of $5,000 a year or morel Here is the chance you've been waiting
this ClO‘ETe- YO\; lFatl)'n b}’ hdotlhn'g for to get into easier work and enjoy the better things of life.
actual Electrical jobs wit is

equipment. Includes house-wir-
ing, bell-wiring, electric light,
Radio and motor outfits. I guar-
antee to supply the most elaborate,

costly and complete outfils ever given
by any home-study electrical school.

22 Great Electrical Engineers

helped me make this training the most complete and
up-to-date on earth. Dunlap-training brings you instruc-
tion from a recognized authority in every branch of elec-
tricitv. These men know what training you need to earn
the largest salaries, and they give it to you. My training
built by 22 Engineers and Executives of the following

great corporations and Uni-

Write me AT ONCE!

AMERICAN SCHOOL organized
NOT FOR PROFIT, gives you more
and better training for less money. Get

the facts and take advantage of my
GUARANTEED JOB and RAISE offer.

Earn Money While Learning!
Don’t let lack of ready money or
anything else prevent you from
getting my training. As early as
your eleventh lesson 1 train you
to do Electrical and Radio Jobs
in your spare time—to earn
enough money to pay for this
course and have plenty left over,
1 show you how to go out and get
this work, what to charge, etc.
‘This gives you experience, prac-
tice and CASH.

MAIL

versities: Get the facts about YOUR chances iz

4. General Electric Co. e 4 .
e eritn Edlion GO, the Electrical business. If you're less /
2_ gmrkezwnwe.;“ ? co than 40 years old, even if you have
. er-Hammer 8. 3 N i
6. Amerl;;ngelephone&‘l‘olo- (a)?li)e’ (;Oommon Schoogng, I l;g,uar' :
graph Co. e your success. Get my big,
6. Westinghouse Electrio & A=
7 w"'g'“'!°é’i o c:“ f\ree catalog—see for yourself
. Western Electrio Co, 1 H
8. Underwriters Laboratories, S qu1ckly and easﬂy yov
Inc. can get ready for
9. Columbla University
10, Dartmouth College
11. Massachusetts Institute of »
12, Lohigh nivorsit Bl < or
. Lenig niversity
43. University of Vermont g 5 A,ﬁg‘,‘{,é,’{ mg'%u%lg‘ll.lp
14. Armour Inst. of Technology ' Electrical Division
46. University of Kansas ay 9% Dept, E+526 Drexel Av. &B8th 8t
AND MANY OTHERS. s / CHICAGO, ILLINOIS

Please rush free book, guarantee of &
job and 50 per cent ralse, $63 Free Scho-
larship offer and complete information.

Chief Engineer Dunlap

American School

Electrical n'v's'on MO o o v s s ssvosvsosovdocssssvsssocse, .
Drexel Ave. and 58th St. N
D‘Dt E—526 CHICAGO Qee escsnvecsssrsrssccsscsssravese seem

Y. it iietacccnsarrrrnnns State. . .ovveoem

'DUNLAP GUARANTEES JOB*°RAISE

i

O- DAY
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Radio’s finest ||
and most com- '%'

plete Call Book

There has never been any radio book
for the amateur, the engineer or the
regular radio broadcast listener exact-
ly like this great Consrad edition.

Here is a book for everybody, cover-
ing all the information any listener |
needs to most thoroughly enjoy a
radio program. It tells how to use
and operate a radio set to the best
advantage. It tells where, by whom,
and on what wave length every radio
broadcast station of the United States
is operated, etc.

Altogether there are 114 pages filled

to the brim with practical data. There [
is not a page of advertising—all text ‘
material for the user. ‘

This is the one radio book that should
be at the side of every radio receiving ‘
set in operation. |

Table of Contents

Information for the Broadcast Listener. ]

Radio Broadcast Stations of the U. 8., by
Call Letters.

Radio Broadeast Stations of the U. 8., by
States.
Radio Broadeast Staticns of Canada. by
Call Letters, I
Foreipn Radio Broadcast Stations, by |
Countries. J
Special Land and Experimental Radio Sta.
tions of the U. S.
Table for Making Time Transitions.
e e . Time in All Parts of the World.
N i Time Signals.
. New berv1ce [s] Weather. Hydrograshic, and Market R [s]
:Q . . F" Ameriean Radio Relay League and Diree- i‘
H Consrad has developed a special service for every A'"ty- fadle Statt '
. user of the New Consrad “Radio Listeners’ Guide Distriets, 0 Chelens of the U 8. by \1
H and Call Book” that is designed to enable you to P Amoricer Canada. Eorome. Aviar Attia 1
H keep vour station call record up to the minute, in BndyAustialia: *
- line with all changes in stations and any new 114 Large Pages of Real, Prac-
' stations that are assigned call letters from month ‘ tical Information—No
- gn it
: o month. Advertising ‘
. . Size 9 by 12 ;
! It consists of monthly, detailed supplement sheets Gund with Beausitol ls':,c:"-,,,,,c,,.,
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7 BURIED
| TREASURE

can still be found in

A CHEMISTRY

00od Chemists Command High Salaries

and you can make yourself [what Some of Our_
independent for life by un- |Students Say of This

Course:

. O b
1
earthing one of chemistry’s | rie s ot s o
O d antl_clnatlons. Slnu: 1 hnu) )?)f::'l,e;“::(l’l)enlgfstw‘r::;
yet undlscovere secre ts. {ﬁ:lsi‘;g?m)nl (":;::iec::"v‘.esnl‘l:xg all the coal and
ash by proximate analysis. The lessons are
helping me wonderfully, and the Interesting

1 way in which they are written makes me wait
Do you remember how the tales of pirate gold used to fire [ oy In which tey are wrluce o tc M CoUs-
ENS.

your imagination and make you want to sail the uncharted

M ? h 0 T wish te express my appreciation of your
seas in search of treasure and adventure? And then you -G (0GR Lk (it OF
would regret that such things were no longer done. But that mendation (o the General Electrig Co. I in-
1 1 - e | tend to start the student englneering course at
SN ml.stal\e, They.“re done—tpday and eve‘ryday not on the works. This fs somewhat along electrical
desert islands, but in the chemical laboratories throughout llnes, but the fact that I had a recomunenda-

A ietly icall h I . ‘ork: tlen from a rellable school no doubt had con-
your own country. Quiet y, systematically, the chemist works. siderable influence in helning me to securc the

His work is dithcult, but more adventurous than the blood- | job.—H. VAN BENTHUYSEN.
So far I've been moro than pleased with

curdling dee‘ds of the Spanish Main. Instead of meeting an your course and am still deing nicely. 1 hope
early and violent dcath on some forgotten shore, he gathers [ o be vour honor graduate this year.—J. AL

’ - t i a q NORKLUS, JR.
T. O’CONOR SLOANE.\ weal.th and honor through his mva.luable contributions to hu- 1 find your course excellent and your instruce
AB.,A.M., LL.D., Ph.D. manity, Alfred Nobel, the Swedish chemist who invented :)l]onl. ln-lumrully. tie clenresll. und blell.“nssifm-
. . . . 2 v 8

oredy Il.!‘:,':’:lfl";yrufﬁff;‘:,ﬁm:‘;i‘f dynamite, made so many millions that the income alone from | o I've studted —daMES ¥, RELLY. & "
g;:nclihs:mgi-&Sog:;ymvge?]nrl:;tggl: his bequests provides five $+0,000 prizes every year for the From the time [ was baving Chemlistry it
e e Y Tedit"Not | advancement of science and peace. C. M. Hall, the chemist [ has neter been thus explalned g me as it 1s
ealyibasiDriloans taugkijchomis, who discovered how to manufacture aluminum made millions | friends, and ursing them to_hecome members
try for years but bhe was for many Q g . of such an organization.—CILARLES BEN-

yg:rn;“;;nsl;grid in  commercial through this discovery. F. G. Cottrell, who devised a valu- | jaaix,
< . able process for recovering the waste from flue gases, James T shall always recommend your school to my
Gayley, who showed how to save enormous losses in steel | friends and Jet them kion, wow simple your les-
man-facture, L. H. Baekeland, who invented Bakelite—these (o] am more than pleased. You dig right in
s rom the start. 1 amn going to get somewhere
are only a few of the men to whom fortunes have come | i Lo stax 1 Qim BoE o B o found

through their chemical achievements. you.—A, A. CAMERON.
1 use your lessons constantly as I find It
nmore thorough than most text books 1 can

L]
—WM. H. TIBSS.
Now ls the Tlme to sec’l"‘t::nklng you for your lessons, schich I flnd

. not only ecleir and concise, but wonderfully
St d Chem str interesting, 1 am—ROBT. H. TRAYLOR.

u y l y 1 recelved employment in the Consolldated

Gas, Co. [ appreciate very much the good

servico of the school when a recommendation
was asked for.—JOS, DECKER,

Not only are there boundless opportunities for amassing
wealth in Chemistry, but the profession affords con‘genlal

employment at good selarles to hundreds of tt who
merely follow out its present applications. These appll-
cations are innumeruble, touching intiniutely every business and every product in the world. Tho work of the /

chemist can hardly be called work at ull, It {s the keenest and most enjoyable kind of pleasure. The days
in a chemical laboratory ure filled ‘eith thiflling and dellghtful experimentation, with the alluring /
prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home /
To quallfy for this remarkable calling requires elaborate specialized trainlng. Formerly it was /
necessury tn attend a university for several years to acquire that tralning, but thanks to our
highly perfected and thorough system of instruction, you can now stay at home, keep your /CHEMICAL

posttion, and let us educate you in Chemistry during your spare time. Even with only common
schooling you can take our course und equip yoursell for immediate practical work in a chemical INSTITUTE
laboratory, Dr, Sleane gives every one of his students the same careful, personal super- OF NEW YORK
vislon that made him celebrated throughout his long career as a college professor. Your
Instruction from the very beginning {s made interesting and practical, and we supniy you Home Extension
with n’l:parnltun and chemleals tor lperrormlng the faselnating analyses and experimental / Division 3
A o work that plays such a large part in our method of teaching, and you are awarded the 66-S—West Broadwa
Experlmental Equ]pment Institute’s official diploma after you have satisfactorily completed the course. N:; York City o
.
Furnished to Every Student , Easy Monthly Payments /o Dlease end me at once
You rt‘lon ltl h;nve to 1l;ave evu‘o? the small] price o!”lhcl course to start. You ean without any obllgnllgl on my
N . ; pay for small monthly amounts—so small that you won’t feel then. part, your [ree Rock ‘‘Opportuni-
rh;}n‘:cglha nt?pﬁl“cenrty sitluc‘llﬁmn[‘:nf]f:w-;l?\gll:lni’(l"(:isd:)?“f:l);mf Tho cost of our course is very low, and Includes eversthing, cven the tles for Chemists,’”” and (full pare
tory a m::}tus and’ supplics, and forty different chemicals chemistry outfit—there are no extras to buy with our course. Our plan tieulars about the Experimental Equip-
nnrg re':: rents. These comprise the apparatus and chemieals of monthly payments Dlaces a chemlical cducation within the reach of nient given to every student. Also pleass
K b everyone., Write us and let us explaln our plan fn full—give us the tell me ubout your plan of payment and

used for the experimental work of the course, The titted op 3
d v portunity of showing you how you can qualify for a highly trained our speciai 30 day offer.
{:ﬁi‘ﬂl;‘ow:}:nnb(:xxse?:rlve:ah%z:tg:;y aac:e:soxc'gserorrorn}e?reor%llt:; technical position without even giving up your present empioyment // 4 "
countless experiments. Special 30 Day Offer
Besides furnishing the student with his Expertmental /\'AME
Equipment, we ara making an additional special offer for / -
N T TUTE o short while only. You owe it to yoursell to find out
CHEMICAL I S I about §t. Write today for full fnformation and free
book ‘‘Opportunities for Chemists.’”” Send the coupon

OF NEW YORK, Inc. :mx:yr:‘»; :x:lnl'll: :'l‘dis“;;:l;slgny:urrmrr::rlhla.ndol;mj“s /ADDBEBB S R S TR L3

i i it to vs. DBut whatever you do. act today before /
Home Extension Division S this offer is withdrawn

66.S —~WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! gl OITY e BTATE e
8.1, May, *23
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Master Electricity By
Actual Practice

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
3 }",‘,’ { 3 demand of the Electrical Profession.

e 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-
by 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.
A ¥ N, Over 9,000 Graduates are Successful Men
A8 \ B L= in the Electrical World

/ W
ol No previous knowledge of electricity, mechanics or mathematics is
£ s’ o necessary to take this clectrical course. You can begin the course now
= - ].4 and by steady application prepare yourself in a short time. You will
ik be taught by practical electrical experts with actual apparatus, under
)| actual conditions.
l ' 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,
etc.
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.

-------------—-----------------"

i
New York Electrical School :
29 W. 17th St., New York, N. Y. : N Y I
Please send FREE and without obligation to E ew Or
me your 64-page book. : °
’
0000000000060 Cebeeiesetesesrrnnan.en NAME 1
. Electrical School
0000600000000000040600006006000004 STREET
e, Vo CITY el STATE & 29 West 17th Street, New York
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 Time
By HUGO GERNSBACK

ing little story about a certain species of fly
called ephemera, which lives only one single
day. The conversation was between a “youngster” fly
and an old “grandfather” flv who was almost a full day
old. Franklin, in this story, tried to bring out that
time, like most other things, is only relative. To the fly
living one day, that one day is, of course, a full lifetime,
the same as are 70 years for the human being who lives
that long. If there were human
beings who lived 1,000 or 10,000
years, their viewpoint upon life
and its surroundings would be
relative to our present viewpoint.
The writer has mentioned in his
former writings that time itself is
meaningless and exists only in
man’s imagination. It is imagin-
ary, just the same as is the line of the equator running
around the center of the earth is purely imaginary.
Time in free space and throughout the universe does
not exist, it being solely a yardstick invented by man
to compute clapsed periods between certain events.
Therefore, when it is mentioned that the last dinosaur
roamed upon this earth 150,000 or more years ago, such
a statement is often greeted with incredulity, even
among the well educated. Inasmuch as our

B ENJAMIN FRANKLIN once wrote an interest-

I BELIEVE
THAT:
many a fact today
will probably be a
delusion in the

future.

LTI Dt

LIS RS9

similar conditions, the white man would have turned
black at the end of 100,000 years elapsed time. If
anyone doubts this, let him look at a white explorer
who has lived in the tropics for several years. Liven
during such a short time he has turned brown.

Generally, changes throughout Nature are so slow
that it takes tremendous expanses of elapsed time be-
fore notable changes occur. This is true, not only of
the earth’s fauna, but of everything else as well
Whether it is a species of tree,
or the contour of a continent, the
changes wrought in man’s life-
time are insignificant, but they
become very notable after great
stretches of time.

The age of the carth has heen
variously estimated as running
into tke hundreds of millions ot
years, a term that becomes at once meaningless to our
imagination. Still, even such an enormous stretch is
comparatively insignificant when it comes to the uni-
verse in general. The one thing that is all abundant
in the universe is that very non-existing, meaningless
thing—time itself. Where it takes the planetary sys-
tem hundreds of millions of years to form, other similar
star systemns have been in formation not for millions.

not for billions, of years, but over such tre-

i

I BELIEVE
THAT:

there can be only
one happiness—the
happiness of
achievement.

L T
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I

T

P LT T

capacity to conceive enormous periods which
have elapsed is none too good, such long

mendons stretches that the expression, “a
billion vears,” shrinks into insignificance and

stretches cannot be grasped by the human : I BELIEVE becomes less in comparison than a grain of
mind, for the simple reason that man himself § THAT: sand on the beach, You can reach as far
lives only 60 or 70 years and this uncon- ! nothing in this backwards to the ages whence we have come

sciously becomes his yardstick. Such a term
as a million or a hundred million years, there-
fore, becomes meaningless to us.

Although time itself does not exist, the
effect of a lapse between greatly extended
periods makes itself felt sharply throughout
the universc. For instance, no one will deny
that all the human races are physically pretty nearly
alike. Thus a Chinaman or an Australian aborigine, or
an Eskimo, are all fundamentally one. While the head
formation may be slightly different, as a whole the
races spring from the same origin. To be sure. the
color of their skin is different, and it is here that the
elapsed time makes itself felt. The
white or Caucasian type, living in
northern climates for. perhaps.
100.000 vears. had its skin bleached
white, whereas the negroid type of
Africa. exposed for the same length
of time to a torrid sun, gradually
became brown, then dark brown.
then black. If we were to transfer
the white race to Africa today, under

: has

AT

SCIE
is symbolized by

9

: changeable worléd
stability —
everything is in
flux—nothing lasts.

P
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as you can rcach into the future to where we
are going. Dehind and before us is a bottom-
less pit of time-space, incomprehensible to the
human mind, chiefly because our minds are
not accustomed to such vast dimensions.

Even our sun, so comparatively close to
us. has a span of life that can be calculated
as running well into the trillions of years, a span im-
possibie to grasp. And the greater the span of a star’s
life, naturally the slower is its growth. From the first
state of star-dust until the star becomes a faintly
lumincus nebula covers a stretch of hundreds of mil-
lions of years; until the nebula becomes luminous and
begins to contract covers a similar
period, and for the contracting star
to become a flaming blue-white mass
of gases a longer period is needed.
From then on the star’s life declines,
its color gradually changing until it
finally turns a dark red. and after
billions of vears the star gives out
no more light.

—H. GERNSBACK.
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What Caused

Noachian Flood?

ROM time immemorial there have

arisen countless discussions as to
what caused the so-called Noachian
flood of Biblical fame. A recent theory
of a German engineer, Herr Horgiger,
illustrated by Scriven Bolton in “The
Illustrated London News” and de-
scribed by Max Bailer in “Illustrirte
Zeitung,” recalls to mind the article
which appeared in the October. 1920.
issue of this magazine, detailing a
theory advanced by Mr. H, Gernshack
which explained just how the flood
could have occurred and also gave
many reasons why we can believe that
such a flood did actually occur during
the existence of human beings on this
earth. So much interest has been
aroused on this subject that we {feel
that it is quite timely to present to our
readers many facts connected with this
historical episode. Mr, Gernshack's
theory which, by the way, is substanti-
ated by Mrs. Isabel M. Lewis, our as-
tronomical writer, deals with the ad-
vent of a wanderer from space in the

shape of a foreign body such as a me-
teor. This body, according to a new
theory, may have been traveling in a
straight course as illustrated below un-
til it becarie influenced by the gravi-
tation of :he earth. It would then
have started to trace a spiral course as
shown, whereupon its own gravita-
tional attraction would have caused
great tides to rise on the surface of
the carth and would have caused all
the waters to collect in a tremendous
belt. As the gravitational attraction
became strenger, this body might have
broken up, whereupon its attraction
would have been removed and the col-
lected waters on the earth would have
rushed out over the surface in a tre-
me d us wave. Thus the great flood

may have been caused, not by tremen-
dous rain storms or by the melting of
masses of glacial ice, as some scien-
tists have supposed, but by the pres-
ence of some celestial body which
either shattered and so disappeared or
went on its travels through space.
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Our artist's conception of Noah’'s ark being tossed by the sudden flood \

is given above. The rapidity of the rise of the waters fits in per- :]I
fectly with Mr. Gernsback’s theory. J B ——
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STRAIGHT COURSE OF L4
FOREICN BODY CHANGED
GRADUVALLY TO SPIRAL
BY EARTH'S PULL

BODY SHATTERED
SUDDENLY BY
EARTH'S GRAVI-
TATION PULL

b4

PULL SUBSIDING

PPPN SUDDEN REMOVAL OF GRAVITY PULL WOULD ACT
WATER RECFDING -

THE BAME AS SMARTLY SLAPPING THE SURFACE
OF WATER IN ATUB. -

TIDAL WAVES RUSHED
AROUND EARTH

WATERS PROBABLY DASHED
ARQUNO EARTH FOR
SEVERAL WEEK S

In the event of an unusual gravitational pull being exerted on the face of the earth and sud-

denly removed, the effect would be for the waters of the earth to respond to that pull and

then suddenly to rush out over the entire earth. This rushing cffect would create tremend-

ous waves much as would be occasioned on a small scale by smartly slapping the surface
of a tub of water and immediately withdrawing the hand.
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Round-the-World Dirigible

11

925 FT. LONG
144 FT. DIA.
10,000,C00 CU.FT.

785 FT.LONG
122 FT. DIA. .
6000,000 CU.FT.

90
ATONS

A dirigible with a gas capacity of
6,000,000 cu. ft., is now being de-
signed by the Goodyear-Zeppelin
Corp. and is illustrated above in ' €58 FTLONG
the center in comparison with the 20.7 FT.DIA.
ZR-3 directly below it, and a pro- 2600000 CU.FT.
posed 10,000,000 cu. ft., airship
directly above it.
Blac k squares
denote total lift.

er efficiency is realized inas-
much as the carrying capacity
increases in propo:-tion to size,
while fuel consumption increas-

es in a smaller ratio. It is es-
timated that the ship illustrated
F

q With larger dirigibles great-
!
|

at the top of this page could
circle the globe.

New dirigible landing mast recently proposed to

the English government. This landing mast is to
be used on ships also. The platform, section D,
can be revolved to suit wind direction.

-In this new type of airship, the passenger and freight carrying gondolas

are eliminated and only the engine carrying compartments are suspended

below the gas bag. The passenger and freight compartments are located

in the center at H. The ship can swing up and down on cable pivots A

The pilot house is located in the foremost part of the nose of the ship and
is indicate¢ by E in the center illustration above.

The passengers for this new dirigible ascend in an elevator through the

center of the mast as at C in the center drawing. They then proceed

along the wings of the mast to the gang planks D, and through the pas-

sagewavs F to the compartment H. Specially designed cast-off devices

are indicated by A and controlled from the pilot house E. The gas bags
are indicated by G, and have a capacity of 5.000.000 cubic feet.
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Filming “Peter Pan”

How Fairyland Effects in the Motion Picture Were Produced
By EDWIN SCHALLERT

In the play of ‘Peter
Pan” one of the scenes
shows Tinker, the fairy,
pulling  Wendy's hair,
In a combination of short
and long shots Wendy
was close to the camera
and the fairy was sus.
pended by wires in front
of a black velvet curtain,
An assistant pulled Wen-
dy’s hair with a fine wire.

-
INVISIBLE
WIRE -

INVISIBL
£ Wines, |

Tinker Bell as she appears on a dresser drawer
handle or pull in the movie, is shown in the
upper photo. This scene was taken on a duplis
cate large sized dresser drawer built in the studio.
Electric fans blew the draperies of the actress to
increase the fantastic appearance.

How Wendy's house in Never
Never Land was built by magic.
Peter Pan provides this domicile
for his companions, the children
from the real world. Children
of Never Never Land bring vari-
ous materials and place them in
piles on the ground. They then
form together, and the house is
finished, Actually, invisible
wires tore the house down, the
camera being turned in reverse,

INVISIBE

WIRE \

al

Tinker Bell's tiny room may be seen
in the above. This represents the

death of Tinker Bell with Peter Pan
crying. This is also a combination
of short and long shots, An elabor-
ately furished room is set up at
a distance and the view of it se-
cured through a small window cur-
tained with gauze so as to lessen
the effect of distance. The set was
flooded with light so as to bring
out the detail.

'l;‘hc Piratc ship views were taken on loca-
tion in the Pacific Ocean. After the chil-
dren defeat the pirates, the ship becomes
a magical affair under Peter Pan’s sway
and flies through the air. In securing this
latter scene, a duplicate miniature ship
was attached to wires from a crane-like
support and placed in a tank in the studio.
:As it is lifted, clouds of steamn are blown
in its direction, giving the effect of a ship
apparently floating among clouds.
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Electrical Orchestra Director

“
<

During the e:tice -howing of a
film ther 1s a dim light inside
the desk iliustrated above. Just
before a cue is to b. given to the
director. a l.gh- flashes in front
of him and a brighter light illu-
minates tne drum. The conductor
is thus werrec o: a change in the

By A. P. PECK

The operating mechanism of this new aid to orchestra
directors is illustrated at the left in Fig. 1. This ap-
paratus is located in the orchestra pit directly in front
of the leader as shown in Fig. 6 below. Electrical im-
pulses controlled by the device illustrated in Figs. 2
and 3 at the right, energize the solenoid shown which
operates a ratchet
paw]l through a

series of levers and ﬁj —
so turns a large Ua__——.f_.1
drum. On this J
drum the list of =

cues as shown in
Fig. 7 are fasten-
ed. and intermit-
tently shown y
through the small ; \
window in the
sloping top of the

desk.
1 8
/ \{ ‘ll
J
. (2
n ]
=i i The electrical director is con-

trolled by one or the other of
the projection machines. The
switches controlled by the
diaphragms as in Figs. 4 and
S change the circuits. ;

13

music so that he can give the -
necessary cignais to the musi- D\AV“R TOOJEG-‘O“ o
cians. In thiz way the leader is

never caugh* unawares by a sud- ‘\'0 EC-‘O“

den change ir: :he character of
the picture being shown.

A.\'E\\’ clectrical device designed to aid

Where motion pictures are destined to have long runs. the Lawton Electri-
cal Orchestra Director will be of great value to the leader of the musicians
as, with its ail. he can direct quickly and accurately.

P

The cabinet which is located in the orchestra pit directly in front

of the conductor is shown at the right in Fig. 8. Lamps continu-

ally illuminate his music. two signal lamps are placed in front of

him as warnings and at the side of the music is a magnifying glass
through which the cue sheet is viewed.

I
1
i

the conductor of an orchestra and so
effect a periect musical score with a motion
picture has recently been designed by S. W.
Lawton and is in use in the Colony Theatre,

4
¥ -
3 o
3 i { ! b 2 (“ *11]  New York City. Essentially this device con-
) -ﬂ;,’- I{ sistsof a musical score written on a paper
o, 4 3 e J strip which is to be placed on a cylindrical
(E' D v samm —mee ()4 drum. Electrical mechanism controlled from
ﬁ. P s the motion picture projector turns this drum
2% 4 = = slowly so that the cue written on the paper
" }0, JoT! ]ol strip is presented to the director at exactly
OANDANTE| | | 10| the correct time for him to change the type
2 o] 1 o of music being played. In this way the
0 'D‘ALLEGRO BB :o{ director need not continually vyatch the
ol AT "Wucmot screen to the detriment of the music. but can
— 2"3 SONATA | i concentrate his entire attention on the actual
|@ ol 8| playing of the orchestra. A series of con-
: 10| L]l L tacts on a drum which is geared to the
(o] [ 1] e shutter on the projecting machine. Figs. 2
lof e e and 3. open and close the circuit. and ghe
/ | | TPrAano 1O power in turn cnergizes the solenoid which
p Stop | | p slowly rotates the drum in the cabinet in
- - front of the director.
4 | < 1l |
" A 2 © < oS FISS50=
g of.‘ i 8 g "
: o/ Above in Fig. 7 is shown a section » .
3 of the cue sheet used. Once such a e
r n sheet is compiled for a certain pro- K =
duction, many copies can be made X P e T
and used wherever that picture is _ o “':n.
. shown. The contacts on the edges N 9
- close a lamp circuit.

- . L

——

With this device, sad, soft music will always be piayed when necessary and
not when some lively scene is being shown. as often happens when the
director has to follow the picture for his cues.
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“The Lost

Trick Photography Involving
Miniature MNlodels

By EDWIN SCHALLERT

Photos 1 and 3 show close-ups
j ich in i
of junv%l‘:—esct::iel: ‘;v:l?t‘uldiofca“y HE flm story entitled “The Lost

World,” written by A. Conan Doyle
and presented by First National, presents
some of the greatest surprises and the best
examples of trick photography of the
cinema season. The story deals with the
discovery of a land at the headwaters of
the Amazon River in South America in-
habited by gigantic prehistoric animals.
The methods used in taking these photo-
graphs with miniature models of the ani-
mals are illustrated on this and the two
succeeding pages.

FLYING DRAGON , '
(MINIATURE SUSPENDED In the photographing of the various

Drawings 2 and 4 above jllustrate the methods by which t!le
photos 1 and 3 were taken. A large studio tank was built
in which tropical plants and houses were placed.

scenes in this picture, two main miniature
BY INVISIBLE WIRES) settings were required. One of these was

the ground below the plateau pictured in
various illustrations on these pages, and
the other was the ground on the top of the
platcau. Of course, there were minor
miniature sets as well, such as the one de-
picting the street scere in London. In
these miniature scenes the animals used
were made up of a rubber-like composi-
tion veined throughout with wires. The
result was that the models were extremely
pliable yet would stay in whatever posi-
tion they were placed. In all of the action
photos the strip of film was taken two
frames at a time with what is known as a
stop motion camera. \With this device one
turn of the crank exposes one frame of
film. Between the exposure of each two
frames, the. models were moved to their
next position by hand.

TO SHOW
RELATIVE SIZE

Above: The prehistoric animal ambling down

the city street was taken with the stop motion

camera mentioned at the right. Wten the fall-

ing building effect was produced, the miniature
set was pulled apart by wires,

Fig. 7 above gives an idea of the 2

relative sizes of the miniature

DLy T i N models of prehistoric animals
y used in this film,

ety
B o o

-]srrscron
| SCREEN

Fig. 8 above shows the minia-~
sure animal swimming out to sea.
The model was inflated with air
so as to float and pulled through
the water by means of a wire. A
miniature ship completed the
effect.

A

A1 AIAIAVAIAN, \
A\

Fig. 9 above shows the ape-man employed in this pic-
ture who was really an actor with a rzalistic costume.
Fig. 10 above shows how effect of height was obtained.
Girders did not show in film,

LOEEVRRTRVRY D T ¥ &) 'VLL-:PY‘?:’A"'Q‘I"VM RYER AR SRR TR VR VAR
. - = e —— e 1 —
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World”

Complicated Hand Moved
Explained in Detail.

and J. K. BURLEIGH

Iens w b icture i
the orps Masked as the oy double expogsyr,. ‘;"'h human
other pare masked Photo of the animaj art of the
while the actors wer WZS taken apg
¢ being fm,
ed.

In Fig. 11 log is removed
with wire. In Fig, 12,
miniature figures seem to
climb rope ladder. Close-ups are taken as
in Fig. 10.

————

ene aboves

1n plateau s¢ push

animal appears 0
log-

INVISIBLE
WIRES

The mi.niaturc model manipulate.d by hand ambled along Using the stop motion While in Lon.don,. the beast thrust its head into a club-
the bridge and suddenly decided to head back for AR, G eiiae bk room, The interior scene was taken as above, a full
South America. He crashed through the side of the min- 0 we;e S eccalingoos sized model of the head being used.

jature bridge, being pulled by invisible wires as above. tion by hand as illustrat-

ed above in Fig. 16. Even
the motions of eating were
taken two frames at a
time, the mouth being
opened or closed between
each two frames. The
effect of saliva in the
mouth was produced by
shellac and the hlood in ‘
the fight scenes was a

thick dark liquid.

The volcano scene was taken as in Fig. 19. During
part of this scene, many of the prehistoric animals
were shown running across the land. Red fire and
smoke added to the effect.

(5= /—/41@\ 3

In close-ups of some of the animals, the
audience could see them appear to ac-
tually breathe. This effect was pro-
duced by means of a pump and a blad-
der as shown above. the bladder being
rythmically inflated and deflated. The
rubber tube was either hidden by scen-
ery or else not included in the photo-
graph as in Fig. 18,

In the London scene, the tail of the animal knocked down severa’
people. A rull sized tail of canvas was made for this scene
and caused to switch around, producing the desired effect.
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PAINTED ON

1 “The Lost Weorld”’

(Continued from page 15
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Above: The complete as- ap
, sembly of painted, life- J
o : size and animal sets.
= Apove: A pnotograp}l
- P - produced by a combi-
;23 L —— nation of Figs. 23, 24
- and 25,
oo ?

: | I Above:
| One of the
miniature E
animal «‘g‘.
/ = SRS = == models.
)f(l/(f ?ﬁA\N‘ﬂP e
/ONGLASE \ \j| | fg s1zE SET WiTH
' \(_ PEOPLE IN(3) v. .
To produce the photc \ACT!ON i "
in Fig. 21, a minia- - ) Py
ture scene was paint- - :
ed on glass as in Fig. 23, a full size set made I'
as in Fig. 24 and a model as in Fig. 25 were
used. They were all zrranged as shown in Fig. ~
22, the full sized set in the packground.
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In the photograph shown in Fig. 28, where the two prehistoric animals are engaged

in mortal combat, the same principle of perspective described above was brought

into play as in Fig. 31. Figs. 29 and 30 aetail this part of the filming. The

extreme background was a painted scene, while the foliage in the foreground
consisted of miniatures.

Fig. 26 above is one of the most gripping scenes
in the whole photoplay. Depending on the princi-
ple of perspective, the miniature model and scenery
were placed in the fo-e-
ground and the a.tcrs
in the background.

-
\
»

-

In the scene above, a complete miniature set mod-

erately lighted occupied :he foreground, while the

actors strongly lighted were in tle packground.

In the result, both sets appeared to be equally
distant from the camera,

P
=30
)

Above in Fig. 32 is illustrated another s.ene wherein

the models and human figures appear on the same pic-

ture. A complete description of how these animal

models were made and photographed appeared in the
August, 1922, issue of this magazine.
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Locomotive Evolution

+Coal per Ib. Steam Steam Ibs.
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RECENT attention has heen focussed so strong:y on the great
forward strides in the development of internal combustion
engines, aviation, radio and other interesting fields that the average
perscn is apt to completely disregard one mechanical adjunct to
our everyday life, the iocomotive. Truly it does seem that even
though we rely on these leviathans of the rails, we pay all too
little attention to tne aevelopment of this device and only those
directly in contact with the railroad industry realize what great
improvements have been made in the design and construction of
locomotives since 1830. OQur illustrations above show the great
forward steps which have been taken, dividing these steps into
periods as indicatea by the various dates. In the early days of
railroad travel, using a locomotive such as illustrated at the top

of this page, 1174 pounds of coal were necessary to develop 1
pound of steam, and 68 pounds of steam had to be generated in
order to obtain 1 horse-power of actual energy. In a short period
of 10 years, these figures were reduced greatly as indicated and
from that time on down to the present day we have slowly but
surelv perfected locomotives to a point where in the up-to-date
engine only 2 pounds of coal are required per pound of steam,
while only 1434 pounds of steam per hour develop - horse-power.
And vet even these giants are doomed to eventual oblivion by the
turbine and Diesel locomotives, akhough it will be some vears
hefore our present day locomotives are entirely dispiaced for more
efficient and powerful prime movers. — Dr. Stelzer, University
of Vierna.
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g e >, Navy Challenges
/\; 0 M e
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&0 T R R By H. WINFIELD
Tests Under War Conditions
of Aerial Bombers

Guns When

THE author’s article in the April issue of this magazine en-
titled, “Can We Fight War Gas Attacks” has aroused much
serious comment on the subject of the United States’ sadly weak-
ened air force. Considermg this and the fact that Brig. General
Mitchell and the United States Navy have recently presented numer-
ous important facts, the results of tests, to the public, the author
telt that the time was ripe to give to the readers of this magazine

BATTLESHIP GOING ¢
INTO ACTION

~ ) SN certain important points connected with the defense of our country.

( :’ > = \‘% Our illustrations on this and the opposite page show the points

) k > where the United States Navy is weak under actual battle condi-

&S \ tions and where the air force triumphs. TFurthermore, there are

i R | times when aerial fighters cannot fulfill their missions and some-
~ \(. ‘&A 7 )/ ~~ times under these conditions the battleships are able to carry on
. U(_j‘ B 4 “ 4 most effectively. For instance, at the right, Figs. 1 and 2 show

a fully equipped battleship going into action and the same ship
after having been pounded by the airplanes and ships of the enemy.
In Fig. 2, the masts. smokestack and entire super-structure have
been shot away. The actual fighting elements of the ship, however.
have not been much impaired and the ship is just as much in action
as if it had never been touched by shot or shell.

=1 e : — R
T\Fé‘,:' k\ ae=2 T SHIP™STILL IN ACTION,” MASTS, SMOKE - BATTLE ANTENNA SLIDING ARMOR DOORS *
=-&! o STACKS AND SUPER -STRUCTURE SHOT AWAY \

‘ - DO AWAY WITH SMOKE %
. #” STACKS OR CLOSE UP ¢

A recent naval report shows that an aerial target trailed behind a plane as in Fig. 3 below WITH ARMOR DOORS,THUS

was hit by at least one or more shell fragments in 75 per cent. of the target practices. The
aerial target is illustrated in detail below.

v : e
. ( o ‘ N =Ly 5 .
3 ¢ Oy B \‘L--~——--—--;.'7'
R i Ve % R i
: SO B3 A= Loeostack =
AERIAL TARGET * e il -—— A DIESEL ENGINE - - _
4,500 FT. HIGH ( a4 e i O 54 RESERVE OR REGULAR EQUIPMENT) —
(HITS 75 PERCENT) ggg:g:&'e ~ 5 14" A { £
NAVAL REPORT R NAVY
( ) SERIALTARE EIS1s SELRHY An aerial bomber flying low and with good
| luck could occasionally place a bomb in
> AT . - the smoke stack of a battleship with the
@ O™ s /:‘3 ¢ :\’. (.v::-\ {’:q result that the boilers,and propelling mech-
Fi\ C :“;’? (€ NZERRAT A ﬂ\é‘)j anism would be completely destroyed. This
> 2~ : ¢ ) ot [\: ) is illustrated below and a suggestion for
N ,/ \ ! . ' / remedying the situation given above. With
( / H i ' B stacks closed, Diesel engines could be
BURSTING SHRAPNEL ] ! 4 d.
BARRAGE TO (HASE ~28,500 FT.; ' e
= OFF BOMBING PLANES ) ; . / ‘ o BOMBER USING L
\ | ’ 1/ 2000 LB. BOMB Vo
o l \ ' [ ) FLIES AT BO0OFT. °§2§;‘K°5Ki‘ \ %V VENTILATOR
(AR F

Y ) /
l ’/ < 9 5"GUNS, FIRING 14 \\\‘\\I:/' ',
¢ = 55 [aemani Wi/ W cun e
C k' / N ] 28,500FT. OR 2 \\.\\‘/:/[ // . A
L O VA PR O | (FH W T
== 2

.(/ V-B ‘s.¥ Y‘| kL
%;s&x;\‘_x TR 7 . A

ﬂ({'f%)7«5~—|’"“ == itaiay f

\_! _DANGER FROM BOMBS
7_. DROPPING DOWN SMOKE STACK

ANT! -AIRCRAFT "GAS, PHOSPHOROUS AND THERMITE BOMBS LIABLETO
AERIAL GUN ans,

. f

l STOP ANTI-AIRCRAFT GUNS, KILLING OR DISPERSING CREWS I

drop gas- or explosive-bombs, partially disabling the crew and weakening the ship's
fighting efficiency. The battleship could then be demolished at will by bombers dropping
explosive charges. During tests on the *“Alabama’ under General Mitchell, the "Ala-
bama"” was attacked by airplanes. The first 2,000-pound bomb sank the ship in 35 feet of T REAT
water. Other planes dropped phosphorous and thermite bombs, enveloping the entire DORE S ==Y
super-structure in sheets of flame and heat. In this case, the planes made direct hits
in darkness and demonstrated their remarkable efficiency under adverse conditions.

L
| Above: Aerial bombers would be safe from machine gun fire above 8,000 feet and cou'd

PHOSPHOROUS AND THERMITE,
HEAT AND FLAME BOMBS
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Aerial Bombers

SECOR, E. E.

Show Strong and Weak Points
and Anti-Aircraft

Compared

ONE great objection to aircraft fighting often raised by the lay-
man and even by those who should know, is that the airplane
pilot is at a loss in darkness. This, however, has been proven
by General Mitchell and his staff to be a fallacy. Below in Fig. 8
is shown a battle in darkness. Although the ship's searchlights can
occasionally pick out a plane, they may be rendered useless by air-
plane flares and ounly serve to provide a better target for the
bomber.

Some anti-aircraft agxtdtors cite the case of the British war test
on the scrapped batticship “Agamemnon,” illustrated in Fig. 13
below. However, under General Mitchell's direction, the air
forces of the United States have made far superior showings to
this in test conditions more rigid than those of the British.

In the article dealing with gas attacks, the writer pointed out
the great efficiency ot airplanes for this work. It must be re-
membered that here the planes work under somewhat different
conditions than when attacking battleships. Direct hits need not
be made when bombing a city with gas. It is sufficient that the
bomb burst somewhere near the objective and spread its destructive
vapors.

RENDERED USELESS
BY AIRPLANE FLARE
BLINDIT™G OBSERVER!

19

EVEN (F PROPER ALLOWANCE 1S MADE FOR SHIP’S
PROGRESS, AERIAL BOMB WILL” BE OUT 100 FEET
WITH ONLY V: DEGREE ERROR AT BOMBING SIGHT:
ENOUGH TO MISS SHIP ACROSS BEAM.

Q gtg i-\ -
~ d

4 .,
A e
ERROR

' “Se=egOMB SHOULD HAVE BEEN DROPPED AT THIS POINT

®

T ¢ G- —.— =

)

BATTLESHIP MOVED 100Q FT.,
AND 21G-ZAGGED WHILE
BOMB WAS FALLING

’

28 SECONDS

WHERE SHIP WAS WHEN
80MB WAS DROPPED
’FROM PLANE

AERIAL BOMB DROPPED FROM
12,000 FT., TAKES 28 SECONDS
TO REACH SEA LEVEL

=

.'4_... - s orm GNP oo EEn ve s WP o o0 o (S

% Lo A 21 KNOT SHIP MOVES ABOUT
L4°"" 1,000 FY,IN THIS TIME

—
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An aerial bomber has to gauge the position of a ship when attacking it within one-halt

| degree error as above in Fig. 11. Furthermore, a battleship will move about 1,000 feet
' while a bomb is falling and can zigzag as in Fig. 12 above,
w ) 'up
AT
|“ G00LB. 4000 BOMBING OF BATTLESHIP |}
. o~ )] e » - ”
.mﬂﬂ‘ i H dlull aﬂ WWM!([[]] R N N f WASHINGTON
“AER AL BOMBS HAVE HIT TARGET AT ] (S : ' H
NIGHT IN DARKNESS'~ GEN.MITCHELL —jgi + ~ ;gﬁ‘i@ ! 1240 LB.ARMOR
S ® | e
' PIERCING 14" SHELL
SEPARATE WATERTIGHT N | []
COMPARTMENTS "L, QA ) ==y ] DROPPED 4000 FT,
@ ’t"t Vi : <A ' ] ] f C FAILED TO
f' t , ' \ -\ = ' : ' : PENETRATE DECK
! | ’
S ]| ! ) [P
2 ///////%////// 7/ I 4000 | 1000 L, 8O
: H : 50 CHARGE EXPLODED 1 EXP[ODE:D UNDER
HOW SHIP HULL 1S DIVIDED BY BULK=- T 1 AGAINST HULL | WATER NEAR SHIP
HEAD WALLS TO PREVENT FLOODING AND [ H 13 FT. BELOW | .
SINKING i N ' WATERLINE ! \‘
— ] ' ' a ‘
T e e | ® - [
' Battleships are p{otectcd from sinking by 0 ' 14 /// ‘ ‘
separate  water-tight compartments as o i :
' shown in Fig. 9 above, a'though a direct ' DOUR ’
hit by an explosive bomb or shell will BRITISH IDEAL WAR OF BOMB ¢
often cripple the ship. New types of ar- TEST ON "AGAMEMNON.” . | n
mor as shown below in Fig, 10 are also of SHIP WAS UNDER WAY, ¢ 0 40
great assistance in protection against all CONTROLLED BYS ! w
types of projectiles. Deck armor and side RADIO. 14 BOME:,\ | [ ] /
armor repel aerial bombs, gun shells and g,gc?oprosvoz OF(;})OFT e
torpedoes. ALTITUDES ~ : ,(:\\).g L 22N
NOT ONE HIT MADE ¢ , - =
TERN ! Y SLIGHT LEAK IN PLATES =
% & NEW ARMOR SHIELD q (COULD HAVE BEEN PLUGGED, s
~ AGAINST BOMBS AND B
(10) N, | PUWNGING SHELLS == = |
! p T = =
\ i o= DECK ARMOR SHIF LISTED 13170 5°
H B| ©1025 BY SCIENCE AND INVE'.VT!ON ‘

- SIDE ARMOR

DOUBLE sxm PROTECTION AoAlNST e
—TORPEDOES AND AIRPLANE BOMBS —

The chief of the Army Air Service recently proposed that the size of aerial bombs be doubled
in order to greatly increase their effectiveness, but the destructive power would only be increas-
ed 40 per cent. as shown in Fig. 14. In aerial tests conducted against the battleship "W ashing-
ton.” the results were obtained which are illustrated in Fig. 15. The deck armor resisted
a 1,440-pound armor-piercing shell (no powder used) dropped from an altitude of 4,000 ft. Leaks
were developed by charges exploded against the hull and a 1,000-pound bomb exploded under
water near the ship caused a list of 114° to §°. The “Washington’ several days later was

sunk by gun-fire. A recent report intimates she sank from effects of aer ial explosions.
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Predicting the Sex of the Unborn

By JOSEPH H. KRAUS
Staff Medical Expert

On this page is shown the complete process for pre- has been no error. The basis of the test is founded
dicting the sex of the unborn child as developed by on the theory of Steenstrup, zoologist of Copenhagen,
Dr. Isaac Fried, M.D., formerly of the pathological who considers that sex is everywhere implanted in
department of the Jewish Maternity Hospital in New  the body and each cell cof the organism is sexually
York. This test is cffective from the fifth month of characterized. The test aims to detect differences be-
develcpment until birth and in more than twelve hun- tween male and female characters in the blood of the
dred cases recorded by Dr. Fried, he claims there prospective mother.
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2 PARTS 2 PARTS
PHYSIOLOGICAL ETHYL

MALE GONADS GROUND UP g 1 soLuTioN ALcCOHOL
WITH | PART SAND

FLUID 2
‘SPERMATIC
FLUID

KEEP AT 68°C FOR 72 HRS. AND EXAMINED - MUST BE ACTIVE

GRIND 3 TIMES PER DAY AT END OF 20 HOURS REFRIGER-,
ATION. KEPT IN REFRIGERATOR

FOR 72 HRS. a1

CENTRIFUGE

UNTIL CLEAR

REPLACE IN SM1x

REFRIGERATO 0
o | AND 2
FOR 72

HOURS.

_ AIXTURE CLEAR \
D SLIGHTLY ACID |
TOi LITMUS

e e

" ADD 10 CC OF FLUID 3
TO LAND 2 EVERY THREE
DAYS —— STIR 3 TIMES

A DAY FOR | HOUR
FORMING FLUID 4 CLOUDY - MALE

VAPORS :
PASSEC INTO |{7
120cc OF |

3 PTS PHYSIOLOGICAL
SALT SOL. 2 PTS. ETHYL "
ALCOHOL HE test for determining the na-
ture of the sex of the unborn
EQUAL PTS. POWDERED child is similar to the Wassermann
SULPHUR AND reaction. About thirty cubic centi-
_SALICYLIC ACID TO | meters of the blood of the mother is
taken. The male gonads and prostate
SRS Bl L ) are obtained within 3 or 4 hours after
FLUID | AND 2 HEATED death for making the required reagents.

In setting up the test 0.10 cc. of pa-
bC(PATIENTS tient's secrum is added to 0.20 cc. of
SERUM (FROM

Guinea pig serum (the complement)

BLO D) INCUBATE | and 0.05 antigen. This is incubated for

FORl 4 HOURS ADG /l 4 hours at thirty-seven degrees Centi-
)

. grade and then 0.50 cc. sheep cells 4%
Q’.‘Z CC GUINEA PiG SERUM AT 37 and 2 units of amboceptor are added

Q.05 CC OF FLUID 4 and the entire mixture is incubated for
- 30 minutes. A positive reaction indi-

SjriveE (+) REACTION (CLOUDY PRE- cates the presence of a male child,
negative reaction suggests a female.

IPLTATE) SIMILAR TO WASSERMAN In case of twins. one male and the
-t MEANS CHILD wiLL BE MALE other a female. the reaction will again
NEGATIVE MEANS FEMALE be positive. If both are female the

reaction will be nerative and if both

are male will be positive.

%l
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The Mystery of Atomic Energy

Below are pictured the constituents of an atom;
the electron and the proton whose combinations
in varying numbers make up all matter. The
proton weighs 1,840 times as much as its inflated
companion. If these two could be made to unite,
neutralizing their charges, energy might be re-
Jeased, which energy wouid then give atomic power.

A

]

!
“ 2CM > T965CM
ELECTRON PROTON

NE of the greatest dreams of chemists
throughout the ages has been free power
in general and more specifically. power
from the atoms. Will that day come when we
will no longer have to rely upon uncertain and
rapidly diminishing coal and oil supplies for
heat, light and energy? Radioactivity hints at
an unlimited source of power within the nucleus
of the atom itself. As:ronomers tell us that the
huge energy output of the sun and stars could
be maintained only if in some way matter is
being transformed into energy within the bodies
themselves, IFew sciertists doubt the reality of
such a phenomenon, al.hough they are at a loss
as to the method of duoplicating this process or
controlling the atoms in their laboratories.
All of the above mentioned facts, the illus-
trations on this page and their accompanying
captions must be taken into consideration and
the facts contained tl.erein carefully weighed
against each other beiore we can answer the
following question. O: what value would be the
discovery of a process for releasing the tremen-
dous forces contained within the atom? Would
not such a process mean immediate destruction
to our entire world? Such would seem to be
the case unless suitabie machinery, capable of
handling the gigantic “orces thus released, was
“first designed. And how can such machinery be
made unless we have something definite to work
upon? Gasoline engines were designed after
the explosive force of gasoline was discovered.
From that day up to the present the engines
have heen constantly improved. Will not such
a process have to be gone through in the utiliza-
tion of atomic force? Such a tremendous step
forward in science furnishes ample food for
thought.—Donald H. Menzel, Ph.D.

TEMPERATURE

TEMPERATURE

If the enormous power contained within the atom
could be released as described at the left, it would
completely revolutionize all industry. The energy
released from a thimbleful of water would be equiv-
alent to that of burning 3,000 tons of coal.
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Just what the results of releasing the tremendous forces of the
atom would be is hard to realize. With our present day machin-
ery, there is a great possibility that this gigantic force could not
be controlled. The lcosing of atomic energy would produce a
temperature of over one million degrees Centigrade. Such a rise
in temperature would undoubtedly raise other neighboring atoms
to the point of cxplosion and the process would continue, result-
ing in a rapid annihilation of the earth. In the center of stars,
where the temperature reaches ten million degrees Centigrade,
protons and electrons collide at a speed two hundred times
greater than they do at our normal temperatures. Thus com-
plete destruction is realized and the heat of the stars maintained.

| PROTON \i{ I'V%’
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=== ELECTRON

ELECTRICALLY
EXPLODED WIRE
10.000° C

ARC LIGHT
4000° C

Above: The two highest temperatures yet reached. The heat produced from
an electrically exploded wire has never been exceeded on this earth.

SURFACE

5000¢°C \
CENTRAL

10,000,000°C"
\\*(\

A cross section of a mass of gas as above would show
the molecules in rapid random motion, The faster they
move, the higher the temperature of the gas. At
absolute zero they are entirely still, while at normal
temperatures a molecule of oxygen has a speed of
about 1,400 feet per second. At the left is shown the
central and surface temperatures of a star. The mole-
cules in the center travel 200 times faster than they do
at normal temperatures on our earth.
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X-Raying Big Guns

In the illustration at the right, a
floor-frame steel casting for a coast
defense gun is shown arranged in !
the government laboratory with an
X.ray tube in position for taking
radiographs which will decide
whether or not the casting will go
through the rest of the usual proc-
ess and finally be incorporated as an
integral part of one of our monster
units of armament. Notice the spe-
cially adjustable X-ray tube support
which enables the tube to be used in
any desired position.

By S. R. WINTERS

With the use of improved X-ray tubes and accessories thereto, it is now possible
to detect flaws in the castings for big guns and their mountings, whicn otherwise

would be invisible even under the most stringent inspection.

X-ray tubes placed

on one side of a casting and photographic plates on the other side reveal defects in
the interior of the casting that could be found by no otner means short of drilling.

In the photograph at the
left, a spacer-ring casting
for a 16-inch coast de-
fense gun is being ar-
ranged for X-ray exami-
nation. This segment is

15 feet long and weighs
2,300 pounds.

One of the stee’ trunnions in rough cast-
ing form is shown ready to “have its pice
ture taken.” A specially adjustable frame
is used for holding the X-ray film in a
light-tight frame and in any desired or
necessary position. Obviousiy the work
need not be done in a darkencd room.

HE installation of a 280,000-volt X-ray

equipment in the Watertown Arsenal of
the Ordnance Department of the United
State Army marks a great step forward in
the production of war material which will
give satisfactory and safe operation under
field conditions. The main apparatus is il-
lustrated above and some of the photos are
reproduced. The results of this work are
obviously very valuable.

Eum T R e

PERPETUAL MOTION!

We offer anyone who can produce
a satisfactory working model of a
perpetual motion machine a

LTI BN GO ST LTINS

At the left is shown an X-ray photo-
graph of a circular section of gun
barrel indicating hard spots and
other flaws in the steel which could
never be detected without the use of
the X-ray. The illuctration at the
right is an enlarged X-.ray view
wherein cracks are visible that might
render the uss of a gun made from
this casting positively dangerous.
None of the cracks shown were vis.
ible on the outside of the gun bar.
rel, although some of them showed
on the inside surface, where the in-
spector could not see them. Many
of the cracks were not visible on
either surface and were only brought
to light when the X-ray photo was
taken.

it 1

$5000 prize

See our March issue for complete

details.

% =) \
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THE use of X-rays to detect flaws in big
gun castings wil., of course, effect a great
saving as large castings will no: be carefully
machined until taey have passed the pene-
trating inspection o” a series of X-ray photo-
graphs. Furthermore, ordnance equipment
will not be sent out on the field for actual
use only to hurst or hecome .seless under
trial or service due to undetected flaws in the
steel.
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What Are Spiral Nebulae?

By CHARLES T. DAHAMA, Ph.D.

Spiral nebulae well known to ast-onomers
are objects comparable to pyrotechnic pin-
wheels in action. Only two of them are
visible to the naked eye as faint patches of
light. Large telescopes. however, give a
closer study of them, and an estimate of
their number which is placed well up in the
hundreds of thousands. The phcto at the
right is one takep through a large tele-
scope. The two circles near the central
part of the nebula enclose two new stars
which have flashed up in that position.
Although they are mere specks in the pho-
tograph, we know them :o be stars about a
million times as brignt as our sun.

The difference in the ap-
parent shape of various
nebulae is due to the
angle from which they
are viewed. This is clear-
ly illustrated in the above
diagram.

THESE NEBULAE CAN-

- NOT BE SEEN BECAUSE
= QF MILKY WAY
o

CROSS SECTION OF

METHODS of measurement have indi- THE MILKY WAY
cated that the size of various nebulae is SRR
enormous. However, we still do not know END

exactly what is the form and composition of FAZE
the brilliant central porcion. Dr. Hubble re-
ports that the one hunured-inch Mt. Wilson
telescope has resolved the edges of the nebula
of Andromeda into countless stars. This re-
sult should appeal greatly to the imagination
as each new discovery o the astronomers be-
littles man still more as sur universe expands
with our understanding. The Milky Way. but
one of the thousands o: universes which fill
space, is indicated in the central illustration.
Space is here represented as filled with count-
less numbers of nebulae. many of which can-
aot he seen by telescopes because they are
obscured by the Milky Way. Another view
of space is shown at the right. Here the
Milky Way is illustrated as a spiral nebula
in the center, but it is by no means certain
that it is a true spiral. It is true that we
believe that our Galaxy is about the largest
object existing, but it is beyvond our powers
of comprehension even :o appreciate the size
of the smaller spiral n:bulae. at whose dis-
tance our own sun would be invisible even
to the most powerful telescopes.

We are left with a mental picture of a uni-

verse not filled with stars, but with spiral

nebulae, whose composition we are not sure

of, at inconceivable distances from us and
from each other.
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Movable Headlights

When traveling on dark and unfamiliar
roads, the problem of what is going to
be encountered just around the corner is
often a serious one for the nerves of the
driver. Ordinary headlights only illu-
minate a small pcrtion of the corner and
prevent the driver from seeing what
condition the road is in a little farther
on. The use of stationary headlights
often necessitates extremely slow prog-
r:ss in order to insu-e safety, However,
this problem is solved by the use of
headlights such as illustrated herewith.
They are entirely self-contained, yet as
a car starts to turn a corner, approxi-
mately two-thirds of the illumination
shifts so as to light the road
around the corner, whereas
one-third pu-sues the course
of ordinary headlights.

)

HE headlights illustrated herewith contain a

movable reflector which is swung to the
right or left as the car turns by the inertia of
the weights illustrated and which serves to direct
the beams of the headlights around the corner.
The stationary part of the reflector provides
partial light straight ahead. Since the sliding
wheel as at the left operates along an incline |
path, the movable reflector immediately returns
to its central position by gravitvy as soon as the
rotary action of the car ceases, as when the
front wheels are straightened out. This device
has been proved to be absolntcly dependable and
positive in operation—H. W. S.

‘WEIGHT

555 FT.HIGH
WASHINGTON MONUMENT

<~ 500FT.HIGH

Recent unauthorized dispatches have stated
that a ‘‘moon’ exists about 2,500 miles from
the earth’s surface. Such a meteor, if entirely
of iron and weighing 15 million tons, as the
dispatches have stated, would be S00 feet in
diameter. See illustration above. Such a phe-
nomenon is impossible, A few elementary cal-
culations prove conclusively that no second
moon of the size indicated can exist. Such an
object would be quickly detected in its passage
across the sun, its comparative size being indi-
cated in the illustration at the left. Further-
more, such a moon whea full wou'd be about
two and one.half (imes as bright as Venus at
her brightest and could never have been missed
by astronomers in past decades. Even an
object only ten feet in diameter and 2,500 miles
from the earth would soon be detected —By
Don Home.

It is a well known fact that many of tne
planets have 3 multiplicity of moons and the
question is often asked as to whether or not
the earth has more moons than the one with
which we are all familiar. Space is full of
small objects and it wou'd be curious indeed if
our earth traveling through space had not
picked up a few of these objects. A curious
radiance known as the ‘‘counter glow.” illus-
trated above, is asserted to be due to a swarm
of meteors captured bv he earth which keeps
its position directly opposite the sun. See illys-
tration at lower center. Since the earth has
thus captured meteors, is it not possible that
she may also have caugnt others, at least one
of them large enough to be called a moon?

!
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Is the World Facing Famine?

By PROFS. STELZER and VICTOR HOEFERT

# TEMPERATE ZONE

TROPIC ZONE
5

o b
\%8%
J

Todsy 72% of the worid's popu-
lation is concentrated in the tem- 1
perate zones and only 28% in the
tropics as indicated above at A
and B, whereas according to rel-

ative fertility the tropics should The distribution of the world’'s population by percentage is shown graphically above. With this population
support 71.3% and the temper- increasing at a rate of nine million persons per year, it is estimated that in three hundred years the entire
ate zone 28.7%, C and D above. earth will hardly be able to feed its inhabitants, according to the standards of living today.

f

Ve

If, with the present day popu-
lation, the surface of the earth
were divided evenly among the
people, each person could claim
a lot 176 feet square, while in
300 years, considering the pres-
ent rate of increase, cach per-
son will have to b: content
with only fifty by forty-nine
feet. Even with scientific farm-
ing the food problem will be-
come serious.

1f the popull.tion of this world were distributed over the surface today in The temperate zones are fast reaching a saturation point in popula-

accordance wnp the fertil.ity ?f the land the result would be a distribution tion and it is estimated that in 150 years they will have to send

such as illustrated in PFig. 2 above. Compare this with Fig. 1. superfluous inhabitants to the tropics or import practically all foods
therefrom.

|
8D ° [ 9 S22
Vhiszheguq'v
B 2 LI R N I T

7 . - L
The gradual increase in population is shown by One source of food supply that has not as yet been carefully developed is the land of the tropical
graph shove, A indicates the saturation point aborigine when left to his own resources. Illustrations 3 and 4 above show the production of the
of the Ismperate zones. and B of the world. savage when left to himself, as compared with the quantity of food produced b+ *he same land when

under white domination and scientific farming.
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CHAPTER XXV

EIGHTH INSTALLMENT
THE HEAD
H-CONE-CAWN-GA! Much specu-
lation was elicited by that word—or
words. What had the Antarctican
tried to tell us? Ah-cone-caun-ga!
What did it mean? Was it a thing, a place,
a human being, or what was it? Well, won-
dering about it could never give us the an-
swer; nevertheless we kept wondering and
wondering.

“There is one thing that I can't help re-
garding as significant,” I told them. *I
can’t say, though, that it makes the thing any
clearer. In fact, it makes it more mysteri-
ous than ever.”

“I think,” Darwin Frontenac observed, *
know what you mean. The last time he
spoke that word (or words) he pointed to-
wards the harpy: you think, Bond, that
Ah-cone-cawn-ga has something to do with
that up there?”

“It seems to me that the suggestion is not
altogether a fanciful one.”

“Same here, McQuestion,” concurred
Nunatak. “What did he point towards that
awful figger for?”

But Darwin Frontenac shook his head in
marked dissent.

“There is, of course, no use guessing what
he meant to tell us; but we can regard it
as almost ceftain, it seems to me, that, what-
ever it was, it had no connection at all with
that harpy. Why, he had never even set
eyes on that thing!”

“Just the same he might have known
wheg he saw it. This may not be the only
one.

“I don’t believe,” Frontenac answered,
“that the poor devil even knew what he was
pointing at, that he saw the monster at all—
even when he was looking at it.”

I admitted that this might have been the
case—which, however, was hy no means
tantamount to saying that I believed it had
indeed been so.

In this mysterious business, only one thing
was incontrovertible, and this was that the
man had come from the Gardens of Para-
dise, It was possible, probable perhaps, that
he had not come from that part seen by

o -

SYNOPSIS.

Captain Livingstone, an Antarctic explorer, ©
communicates with Darwin Frontenac. a famons ©
scientist who has conducted research work in.
volving methods of inducing hibernations in
mammals. To Fromtenoc and Bond McQuestion,
a reporter, the Captain recounts a weird tale of
discoveries in the Antarctic. He tells how a
land of palm trees and lusurious flowers was
found far south of the Antarctic circle and how
during part of their exploration trip, several of the
mcmbcrs of the party were killed by an ipzvisible
“Thing.” During further u’plwutwn: a cave
was discovered and in the ice coated floor they
found encased the body of a beautiful girl. The
Captain formed the opinion that this girl was not
dead, but was in a state of suspended animation.
Procetding further into the catre the explorers
discovered a sealed stone doorway gnarded by o
tremendons carved figure of a harpie. On the
way back the only remaining member of the
party, with the ecxception of the Captain, fell
into a crevasse, Yollowed by his sled carrying on
it photographic records of the trip.

The story so interests Frontenac and McQues-
tion that they decide to accompany the Captain
on a return trip. Thc,} take unth them 102 dogs
which are artificially “killed”’ by Frontenac and
placed in a refrigerator on board ship. After
they become encased in the ice as far south as
they can go, the Captain, while walking ozer the
surface of the ice is suddenly attacked by a
killer whale that breaks through the ice and
kills him.

Just before establishing their depot on land,
the dogs are reanimated with no disastrous ef-
fects from their long ““hibernation.’™

After the long Antarctic night, spent in prep-
arations, the party finally sets out for the cave.
They find it and the beautiful girl encased in
the floor as told by the Captain. Using twine as
a return guide, the party proceeds into the can-
ern and finds the stone doorway. At this time a
noise is heard and suddenly there staggers out
of the darkness a horribly emaciated man, naked
except for a loin cloth, carrying at his side a
skin sack of water. He collapses, then somewhat
revives and points at the figure of the harpie
carved above the doorway, muttering the word
“Ah-cone-cawn-ga.” With that he agaoin col-
lapses and dies,

I

Sn—

i

Captain Livingstone; but that the man had
come to this awful spot from some part of
that wonderful valley was so clear that no
man of us, for one moment, entertained the
slightest doubt on that point.

Here, then, was another route into Para-
dise. No thermometer here in these under-
ground ways dancing a minus jig, doing the
can-can, or taking a snooze at 30° or 40°
below. No glaring white here to blind you;
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The Living Death

By JOHN MARTIN LEAHY

Then suddenly, as Captain Livingstone
had done, we stepped, one after another,
out of the fog as through a curtain, and
there were the Gardens of Paradise!

wemmr——

no pressure-waves or pressure-ridges to cross
or go around; no terrible sastrugi; no cre-
vasses hundreds of feet in depth and treach-
erously concealed by a film drawn from edge
to edge.

These thoughts, however, did not throw me
into a transport of joy. The fact is the more
I considered the possibility thus so suddenly
presented, the greater became my uneasi-
ness.

The absence of the things mentioned above
(and others) was, of course, simply wonder-
ful by way of contrast; but, on the other
hand, my imagination (and I do not think
that I am in any sense a very imaginative
man) had not the least difficulty in pictur-
ing things in this subterranean place that
would positively make me long to hug a sas-
trugus, and shed tears of joy at the very
thought of a crevasse.

Came a cry, a

sudden rending,

crackling — utter
blackness!

A shrieck, despair-
in g, horrible,
arose, as though
from the depths of
& pit.
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To endeavor to get into the Gardens of
Paradise bv this subtarranean route! Sup-
pose we should find tnis wonderful idea re-
garded with favor bv Darwin Frontenac?
Well, I certainly hoped that we shouldn’t.

We photographed ourselves, the door, the
monster on guard above it and the dead man,
whom we at last carried off and lay in a
vault in the cavern wall. We had removed
the water-bag and his belt. There was a
beautiful sheath attached to the belt; the
weapon, however, had been lost. So we laid
him down there in that tomb chamber which
Nature herself had hollowed out of the
crinoidal limestone rock—a tomb noble
enough for any earthly potentate; and there
we left him—the mummified body or the
white bones to startle, perhaps, some future
explorer and touch his proud, brave heart
with the sad lesson o. mortality’s glittering
dreams and the fearful end that awaits it.

I believe I have forgotten to mention that,
at this point where the door is situated, the
great gallery makes a sharp turn to the right.
It was from this direction that the Antarcti-
can had come to us. This reminds me, too,
by the way, that Nunatak expressed the be-
lief that he actually had heard a voice that
time at the entrance we others, however,
were of the opinion that the musher had cer-
tainly been deceived.

We now quitted the spot, moving in that
direction whence the Antarctican had come.
Twenty minutes or so elapsed, and then
Addison announced that all the string was
reeled off the spool. This meant that, since
qq;tting the door, we had advanced half a
mile.

There had been no noteworthy change in
the form of the cavera. On we went, leav-
ing marks to guide us in our return. We
could not dream of trusting to our foot-
prints, for half of tne time there weren’t
any; there were long distances where not
the faintest impression remained on the hard
floor to mark our passage across it.

Another twenty minutes passed, and then
there was a change. We had seen but few
stalactitic or stalagmitic formations, and
these only small ones; but now we suddenly
entered a grotto, the beauties and marvels of
which were such as t« surpass any descrip-
tion that I could ever pen—or, indeed, any
other man.

In all directions, stalactites were hanging,
some of them as slenaer and symmetrical as
the masts of a noble ship. In many places
stalactite had met stalagmite, forming pil-
lars—some of them thirty feet in diameter—
of a beauty that the human hand never has
fashioned. There was a group of columns
that gave forth a musical sound when struck
sharply by the hand, and upon these, after
some practice, Frontenac actually succeed-
ing in playing Yankee Doodle. The wonders
of the place had, appatently, not suffered the
slightest change during all those ages since
the cessation of the sinter-bearing water-drip
which had formed them.

I have said that this was a grotto, but it
was, in fact, a perfect labyrinth of grottoes.
So entranced were we by the beauties and
marvels of the place tnat we clean forgot to
leave marks to guide us back. When we re-
;nembercd, it was to discover that we were
ost.

Lost! We made lignt of it; but I am con-
vinced that, in his secret heart, the discovery
was an alarming one to every man. I know
that it was so in my case. Visions of a fate
similar to that which had befallen the Ant-
arctican began to flicker and flash before my
eves: and, when three whole hours had
passed and our extrication from this most
wonderful but most fearful place was appar-
ently as remote as ever, I began to curse
that very moment when we had advanced
beyond the harpy and the door.

Another hour passed—an hour such as I
do not wish ever to go through again—and
then suddenly, on our emerging from a long
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was laughing and dancing, his tall form and lean features presenting a strange,
eerie, maniacal appearance in the expiring light of the match.

winding gallery, a loud shout went up, to
be echoed and reechoed from the lofty walls.
No marvel that we shouted, for we found
ourselves approaching that very spot in which
we had deposited the spool!

In our advance, we had not noticed the
mouth of this gallery to which we owed our
escape from that maze of caverns and grot-
toes. Little wonder, though, that we had not
seen that entrance. Forsooth, almost as much
must have been missed as had been seen.

The experience had certainly been an un-
pleasant one; but, now that we stood safe,
] was very giad indeed that we had got
lost. For now we knew what it would mean
to attempt the attainment of the Gardens of
Paradise by these underground ways. What
with this pleasant cogitation, I was con-
strained to remark that this subterranean
route to Paradise would, I supposed, be very
fine—if one could onmly find it; but that I
preferred the sastrugi and the crevasses.
This elicited from Frontenac a wan smile
and a response to the effect that we had no
one to blame but ourselves for what had be-
fallen us—that, if we had only left marks.
there would never have been a moment’s
uncertainty as to our position.

“Alas,” thought I, “of what use is ex-
perience if a man will not profit by it?"

It was midnight when we stood again at
the entrance, in the biting cold. A sound,
mournful, fiercely sad, filled the air; the dogs
were having a concert—old Ole Bull no
doubt, as usual, leading. Strange, mysteri-
ous creatures! Why do they raise their
voices thus, in a lament so weirdly sad and
so fearful? There, in that lugubrious, sav-
age howling, is encompassed, it seems. the
sorrow and the travail of life, and the horror
and the mystery that wait upon its end.
Mysterious beings! Have they knowledge of
cosmic arcana that even man never has
glimpsed—or, having glimpsed, has only
builded upon them cobwebby castles in the
halls of which he finds himself entangled as
some weak insect caught in the web of the
spider; or sunless, horrible dungeons in
which his soul wallows in cold obstruction
and in foul despair?

The sun was low behind the southern
mountains. His declination was now about
8° south, and so, if the apparent horizon had
been coincident with the sensible—in other
words, if the place had been an extensive
plain—we should have had the sun, at this
midnight hour, some thrée degrees above the
skyline.

The air was without the slightest move-
ment. The sky was clear, fleecy clonds hang-
ing motionless in the blue immensity that
arched over us. In the south. the s~ turned

the blue of the heavens—almost an azure—
to amethyst and chrysoprase, primrose, gold
and scarlet. The mountains were involved
in deep violet shadows, here and there a peak
burning with blood-red fire. It was a strange
and wonderful scene; beautiful, in a way a
terrible one, too.

Frontenac, as we made our way camp-
ward over the sastrugi of the glacier, was
blind to all this beauty of sky and savage
landscape. Sleeping Beauty’s Cavern, its
marvels and mysteries—it was of these that
Frontenac was thinking.

“As for its physical properties, there are
two things, Bond,” said he, “that strike me
as very remarkable. One is the high tem-
perature of the cavern—51° Fahrenheit at
the door—the other that there is only the
gentlest indraught of air at the entrance.

“Why should there be a hurricane there?”

“A little reflection upon the phenomena
presented by the equilibrium and the motion
of elastic fluids,” said he, “will show that
there ought to be a very strong indraught.”
.“But there isn’t,” was my sage observa-
tion.

(Continued on page 82)

exclaimed Frontenac,
*“There is an-

look at that!"”
pointing to the next column.
other one!”

“And
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Automotive

Novelties

A version of the motopeller made popular
by SCIENCE AND INVENTION recent-
ly appeared on the grand skating rink at
St. Moritz. Photograph above shows Miss
Zoe Hall handling the device. A 114 horme-
power motor of special design is sald to
drive the device over the ice at express
apeed. The propeller at the rear of the
device is enclosed in a housing of metal
screening 30 as to prevent injury in case of
accident.

What automobile owner and driver has not.known the
annoyance of a knock that cannot be traced to any of the
ordinary sources?> A stroboscope, manufactured in Eng-
land, is now in use in the engineering laboratory of the
University of Illinois and the cause of mysterious knocks may
soon be determined. By meana of the device it is hoped that
ri irds can be made on motion picture film which will aid in
fesearch work on internal combustion engines and lead to &

better understanding of them and their troubles.

A new gsystem of
anti-glare motor car
lighting has been
devited by an Eng-
lish inventor, A.
Kelway Ramber,
and is said to be
most effective. The
device consists of
five lenses placed
under the body of
the car through
which the strong
rays of a lamp are
directed which light
serves to illuminate
the ground under
and around the car,
throwing it into re-
lief.

Probably the greatest bug-bear of night driving
with automotive vehicles is the danger encoun-
tered when approaching an on ing car equipped
with lights which dazzle and tend to temporarily
blind the driver. Many accidents can be traced to
this source. The two cars may crash together with
disastrous results while at other times the partially
blinded driver may steer to the side of the road and
often drive into a ditch or fence, wrecking his own
machine. A great many special lights and accessories
for ordinary headlamps have been designed and tested.
Some are effective, whereas others are total failures.
Very often the great cost of a device of this nature is
its chief drawback. As long as headlights are neces-
sary for road illumination as well as for showing the
presence of a car, there will be dazzling lights on the
highways. One step forward is the system illustrated
at the left and above. When approaching an oncoming
car, the headlights can be turned off and those lights
under the car will throw the body into plain relief so
that the approaching driver can avoid it easily. On
dark roads the headlights are turned on as usual.
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Testing Motormen

By OUR PARIS CORRESPONDENT

A new laboratory has recently opened in
Paris, France, under the auspices of
some of the distinguished members of
the Government, the purpose and object
of which is to test the qualities of pros-
pective workera in various technical
lines, in order to determine their adapt-
ability for work requiring quick thought,
good vision, and perfect control over
operations of the hands and eyes. Our
illustrations herewith show the main
apparatus and testing machines
which have been installed in this
laboratory, In all cases the sub-
ject under examination is placed
in contact with the apparatus de-
signed to ascertain his ability for
holding a certain type of position
and various absolute measure-
ments are taken.

The photo directly above shows the chart

room in which the registering apparatus for

various tests is installed. Charts, curves or

graphs are obtained for the many varieties

of tests and observations to be made. A

cylindrical recording device is being in-
spected.

When a subject is to be examined for the position of a motorman

on a trolley car, where quickness of thought and instant deter-

mination are an important factor, he is placed in a realistic repro-

duction of the front end of such a car aa illustrated sbove. An

observer seated directly to the rear records all movements and
reactions.

At the right is shown a photograph of a
subject under examination being tested for
fatigue by the Harvey 2ynamograph. A
certain operation is performed by the sub-
ject a number of times. Soon fatigue as-
serts itself and the efforts of the subject
become weaker and weaker, The time re-
quired for reduction of speed or strength is
recorded and cnarted.

Below: Speed and distance are measured on the instrument illus-
trated. Notice the very fine scale and the two smasll pointers
operating along it on the top of the apparatus. Using this device,
the speed and accuracy of various movements of a certain subject
can be quickly measured and compared with a standard.

At the extreme left is shown another test
for motormen. Here the driver is placed
- on a platform and a motion picture proj-
ected on a screen in front of him detailing
the incidents along a route, The candi-
date’s reactions to the various illustrations
are noted, The photo at the left shows the
Benet oscillograph for measuring the speed
of motor nerve impulses in the hand and
arm.

The reflexes of an automo-
bile or ‘'bus driver are
tested by psycho-galvanic
apparatus as illustrated at
the left. The response of
the candidate to various
suggestions is recorded and
measured. The rear of the
observation board connect-
ed to the device illustrated
at the left is shown at the
right. The observer has in-
struments directly in front
of him which indicate and
accurately measure move-
ments of the subject.
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Doctor Hackensaw’s Secrets

By CLEMENT FEZANDIX
NO. 33—THE MYSTERY OF ATOMIC ENERGY

(Extract from Frederick Soddy's Book,
“Interpretation of Radium:—

“The discovery of radium has led to new
conceptions of our ideas of matter. The
old philosophers had already conceived the
tdea that the atoms of a body formed plane-
tary systems of their oun. But the know-
ledge that a cobblestone contains sufficient
energy to blow up an entire city is a modern
concept. Physicists now are endeavoring to
find means of utilizing this latent energy.
Let us hope they will not find it until man-
kind can be trusted to make proper use of
the tremendous powers stored up all around
us.)
(19 EP!” cried Doctor Hackensaw,
jubilantly, “I have found it.”

“What have you found now?”
asked Miss Pepita Perkins, lazily
looking up from the novel she was read.ng.

“I've just made one of the greatest inven-
tions that has ever been made!”

“It seems to me I've heard you say that
before. Every one of your inventions seems
to be the greatest ever made.”

Doctor Hackensaw laughed. “Yes,” he as-
sented, “I suppose it’s the same with an in-
ventor as with a mother—her last baby al-
ways seems to her to be the finest.”

“Well, what is it that you've invented this
time ?”

“I’'ve discovered the means of releasing
atomic energy!”

Pep looked blank. “What's that?”’ she
asked.
“Good gracious! Haven't you ever heard

of atomic energy? Then perhaps I'd better
explain from the beginning so that you will
understand things clearly. To begin with
it has long been known that certain sub-
stances possessed a store of latent energy
which they could release under given con-
ditions. A lump of coal, for instance, seems
inert, yet when we set fire to it it can give
forth power enough to run our railroads and
our steamships. But it was only with the
discovery of radium that we began to un-
derstand that every substance possesses a tre-
mendous amount of this latent power. If
we only knew how, we could get far more

work out of the cobblestone than we can at
present out of a lump of coal of the same
size. Both seem equally inert and harmless.
but the power resides there just the same.
Uranium disintegrates very slowly into
radium, and radium disintegrates into lead,
and in the transformation a large amount of
energy is set free. Here the disintegration
occurs naturally; we know
of no means of hastening or
retarding it. Now scientists
are certain that any element
in disintegrating into a lower
one must likewise give out
energy, and it is believed
that the disintegration, like
that of uranium is very slow
—s0 slow as to be impercep-
tible. The thing to find was
means to hasten it. If a log
of wood is allowed to decay,
it give out as much heat in
the process as it would if
burnt, but the decomposition
requires years instead of
hours. To get the heat or
energy immediately, we must
set fire to the log. In the
same way, to get the energy
from the coal we must start
the disintegration by setting
fire to the coal. Once lighted.
a coal fire can keep itself up
indefinitely—it needs merely
to be started. The same
must be true in getting
atomic energy from stone.
All we need is to find means
of starting the disintegration
—of kindling the atomic fire,
so to speak. Once started,
the disintegration itself will
release enough heat to con-
tinue the process. It is this
that I have discovered—the
means of starting the mole-
cules and atomic disintegra-
tion in stones, or more prop-
erly speaking in sand. for I
found the stones were too
large and too dangerous to

Pep could scarce
believe her eyes.
Here was a real
tropical landscape
with dates, ban-
anas, oranges and
cocoanuts.
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“Here we are, Pep!” cried Doctor Hackensaw
gaily, as he steered his airplane down near s grove
of tall palm trees—what do you think of my

success of growing palm trees in the polar
regrons?”’
handle. Sand is much easier to work with

and c2n easily be obtained anywhere.”

“Whew, 1” exclaimed Pep—

“For a long time I hesitated as to whether
to make my discovery public or not. Man-
kind’s moral progress is so slow compared
to his scientific progress that it is dangerous
to put too much power in his hands. Our
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new inventions the steamship, automobile and
airplane are all utilized as war machines for
killing off other men, and all new explosives
are used as much for war purposes as for
digging canals and other useful work. To
give mankind the secret of atomic energy, by
means of which a wheelbarrow full of sand
would suffice to blow up all New York City,
would be like putting a razor or a bomb-shell
in the hands of a two-year-old baby. He
would be almost certain to kill himself and
would very likely do great damage to others.
Hence I have kept my invention very quiet
so far, but meanwhile I have quietly made
arrangements for utilizing their energy for a
number of different purposes that I think
will result in immense benefit to mankind—
I have chosen men whom I knew I could
trust to act as my agents, and to none of
them have I confided the real secret—the
method of starting the disintegration, nor

the equally important method of stopping it

—or rather of limiting its ravages; for so
far I have no means of stopping it:—I can
only isolate the portion that is burning and
let it go out of itself when the disintegra-
tion is complete.

“I use the term burning you understand,
because it is convenient, though the process
has little analogy to real combustion save
that it releases energy, and this energy may
be turned into heat, light, sound or electricity
the same as any other form of energy.”

“How do you isolate it?" asked Pep.

“Ah, my lass, that was a hard problem to
solve, but it had to be solved at the very
start. Otherwise if I once started disinte-
grating a small amount of earth, the fire,
if I may call it so, would spread to the sur-
rounding earth, and stones, rocks and all
would begin to disintegrate in their turn
and the whole terrestrial globe would be
consumed. It would be as if the earth were
a ball of coal and a coal fire were started
anywhere on its surface. The fire would
spread and spread until the layer of ashes
was thick enough to keep away the air and
prevent further combustion. There are coal
fires in mines that have gone on for years.
But enough of this talk. I start to-morrow
by airplane to visit some of my atomic
energy enterprises, and if you wish to come
along, I shall be glad to take you. Our
first stop will be at my plantations at the
South Pole. Here I started the sand burn-
ing some three months ago, so we ought to
find some tangible results.

CHAPTER II—POLAR REGIONS MADE
TROPICAL

“Here we are, Pep!”’ cried Doctor Hack-
ensaw gaily, as he steered his airplane down
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near a grove of tall palm There was s
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my success in growing palm ::'ih:"f‘u;“:o‘_";

trees in the polar regxop?" broke 'inte. frag:
Pep could scarcely believe ments.

her eyes. Here was a real
tropical landscape with dates,
bananas, oranges and cocoa-
nuts growing, with prairies
of grass and vegetables—and
flowers of many varieties in
full bloom, and yet circling
it all—not five miles away—
was the interminable field of
polar ice.

“Gee!” she cried, “How
did you ever do it, Doc!”

“Simply enough. All that
is needed to change the poles
into tropics is heat, and any
form of energy can be trans-
formed into heat. We are
here on the Antarctic conti-
nent, and of course there is
earth enough to furnish me
all the atomic energy needed
for thousands of years to
come. Of course I brought
with me a small amount of
pulverized sand with which
to start operations ; for I had
first to melt the field ice to
get down to the solid earth.
After that I could pulverize
and screen the earth itself
for my fuel. I use the word
‘screen’ just as I use the
word ‘fuel” because the
proper word does not yet
exist. No screen made would powder
my earth to the necessary degree of fineness.
It is an almost impalpable dust that I need,
in order to keep my atomic energy under
control, and even this dust I must dilute
with a great deal of inert gas or I woula
blow my engines to pieces.”

“But didn't you tell me that you only
started work here three months ago?”

“ch,"

“Yet here you have palm trees over fifty
years old, growing and bearing fruit.”

“Yes, Pep. I thought you knew that full-
grown trees are nowadays transplanted as
easily as small ones. Some genius dis-
covered that successful:- transplantation de-
pended on the number of roots preserved.
So horticulturists nowadays spend vears in
preparing trees for transplanting. They cut
back the roots of the growing tree. forcing
new roots to sprout close to the tree. In a
few vears all the roots are in one clump
close to the trunk instead of spreading out

some two hundred feet in all directions.
The full-grown tree with all its roots can
then be transplanted with ease and a mil
lionaire who builds himself a house in a
desert can surround his mansion with a
grove of secular trees in the course of a
month instead of having to wait fifty years
for them to~grow. I found these trees ready
prepared, and had a special airplane truck
constructed to bring them here, as soon as
my ground was ready to receive them.

“How do you like my antarctic farm? I
have here all the productions of the tropics.
of the temperate climes, and of the poles. I
can have torrid summer weather here, and a
five-mile ride will bring me to perpetual
ice and snow where I can skate or sleigh-
ride or hunt polar bears and seals at pleas-
ure. My air here is at present almost free
from germs—though of course it will not
long continue so.

“When you've admired everything enough,

(Continued on page 74)
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Doctor Hackensaw's joy was great to perceive
that several vessels were already in the canal
making their preliminary trip. "It won't be
long,” said he, ‘'before a railroad, too, follows
H the line of the canal.'”
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In the use of all sympathetic or so-called invisible inks, a gold

pen or a stee]l pen that has never been used should be em-

ployed. Above is shown a secret (French) message written

with bismuth nitrate or lead acetate being developed in a

solution of a soluble sulphide or by sulphuretted hydrogen,
either gaseous or in solution.

In all cases where heat is neces-
sary for the development of writ-
ing which has been performed
with liquid which in itself is not
visible, a warm flat iron may be
pressed into service as illustrated
at the right.
The oldest preparations employed
for sympathetic inks are vegeta-
ble juices. These have now given
place to numerous new ones de-
veloped by the science of chem-
istry., However, the juice of an
onion or a lemon is still in favor
for this procedure by those who
do not care to go too deeply into
the subject. The juice of a tur-

~ Science and Invewniion for May, 1925

At the left we show s
very common method
of producing invisible
writing. The juice of
a bisected omnion is
used for the writing
and is later developed
by exposing the paper
to heat.

Sympathetic Inks

Their Preparation and Use
By A. N. MIRZAOFF

If writing is traced with a
very dilute solution of copper
sulphate in water it will be
invisible, but may be devel-
oped by exposing to the
vapors of ordinary household
ammonia.

nip is also useful and all of the
above are developed by heat.

‘v.’
J . be used as sympathetic i
M heat. Among all of th
J
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Another method of developing

writing which requires the use of

heat is shown above. The paper

is held directly over the chimney

of a kerosene lamp. The rising

hot gases cause the writing to
hecome visible.

nitrate may be termed the classics.
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Certain minera! salts in very weak solutions may Above: Treating copper sulphate writing with ammo-

nks to be developed by nia. Blotting paper is saturated with the ammonia
ese, cobalt chloride or solution and the paper upon which the writing is to
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appear is laid upon the blotter.

The cobalt inks mentioned on
another part of this page
have invaded the field of lit-
erature, their most notable
use being described by Edgar
Allen Poe in his famous story,
“The Gold Bug.” Other inks
not mentioned above are
weak sulphuric acid to be de-
veloped by heat aad two
others, that are rather uncom-
mon, described below, It is
said that ammonia cbon be
used and will develop by
placing the writing for an
hour om moist blotting paper.
Writing done with nitrate of
silver using a gold or glass
pen in an almost dark room
and eaclosing in a light-
proof envelope, will be visible
on exposure to light. At the
left we show a letter written
by a French prisoner, every
second line being written
with sympathetic ink and
constituting the real message.
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Stereoscopic Movies

New System for Prodicing Relief Motion Pictures Using Ordinary
Projection Apparatus.

PR

RIGHT-HAND FILM BEFORE
1TS EXPOSURE
SYNCHRONIZED MECHANISM
CARRYING FILM
' L2 lINDER

MONSIEUR DENIETO DAPONTE
INVENTCR OF THE "PULSOGRAPH
PRINCIPLE" OF RELIEF MOVIES

RIGHT- HAND FiILM
AFTER EXPOSURE w» =

MECHANISM CARRYING
THE PULSATOR

\ .‘--/'

DIAGRAM OF THE APPARATUS
FOR TAKING PICTURES
(1ST METHOD =2 FILMS)

-

.
RESISTANCES
FOR REGULAF

s ¥ ) UENCY OF
g ! : 4 N BUhATIoNs

1

2 LENSES IN ! , | ,
ONE BARREL || : w ‘)&MU -,
4 ' T FRAME FOR
] MEASURING
THE DISTANCES
AUTOMATICALLY

r
’ ¥
J PRCJECTOR

’
COMPARTMINTS TRANSMITTING
THE PULSATIONS OF LIGHT
Above is
2 STEREOSCOPIC IMAGES the print-
PHOTOGRAPHED ON ONE ( ing mech-
FiLm (AS PER SAMPLE ) emasee’y DGR
the Da-
ponte
method of
producing
The mechanism for taking stereo- relief mov-
scopic motion pictures on two sepa- ies. T.his
rate films running side by side is is again
illustrated in Fig. 1. Fig. 2 im- illustrated
mediately above shows the taking of at the left.

ORDINARY FILM PRINTER
PUSHED UP IN FRONT OF
DAPONTE PROJECTION

APPARATUS AND SINGLE
FRAME POSITIVE MADE .

these pictures on but one strip of
film also with two lenses. At the
right is a positive print.

HIGHLY efficient method of producing stereoscopic moving pictures which appear
to the audience as in illustration 3, is the invention of Monsieur Denieto Daponte.
The negative is taken in duplicate in this system, there being two lenses set at certain
definite distances apart, which distance is variable. As the camera is ground, both films
are simultaneously exposed. These films after having been developed are then placed in
a special printing apparatus shown at £. Here there are two sources of light as \llustrat-

THESE DISCS WITH GRADIJ;}ED TINTS COMPENSATE AND
HARMONIZE THE LIGHTING OF THt STEREOSCOPIC IMAGES

ed at 9. The beams from the incandescent bulbs pass through condensers B, and then LEFT RIGHT LEFT RIGHT
through compensated pulsating disks. These are round disks of glass whica rotate. EYE EYE
o L} L

They are tinted in such a manner that when one disk is completely opaque, the other is
transparent. It will, therefore, be seer that the transition of the scene takes place; first
as it would be viewed through the left eve, and thereafter as it would be viewed through .
the right eye. This is clearly explained in the diagram at 8, and the pulsating disks are
shown in Fig. 7. Immediately above in the center of the page there is a strip of film
Fig. 4, which is a positive print from the negative in the second method of cbhtaining
stereoscopic photographs but the two images are photograzned on one film.

TRANSITION FROM
LEFT-EYE VIEW
TO RIGHT-EYE VIEW
MADE EASY ON THE
EYES BY MEDIUM
COMPOSITE FRAMES
INTERPOSED @ =)

PROJECTING DAPONTE STEREO FILM
THROUGH ORDINARY STANDARD PROJEZTOR
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The diagram Fig. 9 illustrates how the images are made

\
"Y‘ . m ‘ ¢y y ‘ upon one single film to be used in the ordinary projection
q ‘m L ik “( I ’ g ~ N apparatus. When the intensity of light increases for the
K ‘g LT = o ST, - [ right eye, it decreases for the ieft eye.
ASK L ©1925 BY SCIENCE AND INVENTION N N - I
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An Oscillating Propeller

By RICHARD NEUMANN

Below will be seen a photograph of the power unit of this
new boat utilizing two propellers which instead of revolv-
ing, oscillate back and forth with a predetermined synch.
ronism. The controls are all located in a convenient posi-
tion for the operator,

CLUTCH

REVERSING
HANDLE

OSCILLATING SHAFT
INSIDE THEOTHER -

2 OSCILLATING %
PROPELLERS

The illustration above shows one of these new

water craft, plainly denoting the position and

appearance of the two oscillating propellers which

are capable of not only propelling the boat for-

ward, but also of operating it in a reverse direc-
tion.

BOAT MOVES AHEAD

OSGILLATING
PROPELLER
BLADES
REVERSED,OR ™)

OSCILLATING
A E

The diagram at
the right shows
how the changing
of the angles of

THIRD system of propulsion for
motor-driven ships, considering

the side wheel and the screw propeller
as the other two, has been devised by
an Austrian engineer. This system is
described and illustrated here and is
the first one to approach a correct imi-
tation of the natural methods of pro-
pulsion used by fish. Furthermore, it
is a known fact that rotating surfaces
produce a lower pressure for a given

the blades is
effected when re-
versal is desired.
Above view shows
the amount of
travel of the pro-
peller blades when
oscillating  under
operating  condi-
tions.

applied power than oscillating surfaces
and this fact duly considered and stud-
ied led to the invention of the oscillat-

. The illustration in the above center shows
ing propeller, Possibly this system cross-sections of the propeller blades and the
may soon be applied tojsairplane flight positions they take in forward and reverse
with a success equal to that achieved tral‘llel. bl‘rdhe chanﬁge tind t:e ::gl;p:f_a::: :;'3;
i iti peller blades is cffecte y the

i maritimes use. the controls shown in the upper right-hand
illustration.

Auto Light Tell-Tale

The movements of the two oscillating pro-
pellers when in action are indicated in the
above diagram. In operation, the propellers
are first at right angles to each other as shown
in the solid lines, and then they proceed
through 90 degrees to the dotted line position.

Gasoline Trolley Car

When driving along welllighted
streets at night it is often vrey diffi-
cult to ascertain whether or not the
headlights of your car are burning.
It is often not noticed that they
are out until a policeman stops you
and gruffly warns you to turn on
your lights or get out and fix them.
Such an embarrassing situation can
be avoided by the use of the devices
illustrated here, one being attached
to each headlight.

Left: Motor-

driven trolley

car in opera-
tion,

This tell-tale de-
vice consists of a
mirror which re-
flects the beam of
the headlight
through a small
red glass. A
glance at the near
side of the red
lens immediately
tells whether or
not the headlight
is burning.

"POWER SHAFT  ~ BEVEL
TO WHEELS GEAR
A new type of trolley car operating on standard tracks, yet entirely self-
contained is illustrated above. A standard automobile engine furnishes
the power and the control of the entire device is similar to that of an
automobile. The engine drives the rear wheels through a reducing bevel
gear.

11
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Unique Bicycles
Trizk, Theatrical and Amusing Types of Bicycles
By MAJOR CHARLES G. PERCIVAL, U, S. A.

The miniature bicycle shown in the photograph above
is perfect in every mechanical and functioning detail.
This tiny bike was made for the performing monkey
on the theatrical circuit. It is exactly twenty inches
long, and will revolve in an ordinary twenty-eight
inch bicycle rim. It is a treat to watch its tiny
owner propel it on a table top.

The bicycle well
known to the vaude-
ville-going public is
shown above. It turns
within the smallest
possible circle, and
the faster the pedals ; .
are rotated, the slow- Above: The quick change bi-
er it seems to go. The cycle which can be converted
gears at the rear are instantaneously into a truss
responsible. frame for boys, and a drop
frame for girls.

Here is the oddest and most unique bicycle ever built.
Its wheels are composed of ordinary flour barrels instead
of the regulation wire rubber-tired wheels. Otherwise it
is a bicycle in every detail, having an iron pipe frame,
sprocket, chains and other necessary parts, The frame
has been redesigned to carry the barrel-wheels.

The woild's smallest wheeled

and longest chained bicycle. ¥

In the long chain bi-
cycle the rider sits
five and a half feet
from the ground. The
chain is eleven feet
long. A real oddity
in the way of a bi-
cycle is illustrated
atove. The frame con-
sists of a third wheel
and steering is accom-
plished by a fourth
wheel,

oninm

For the traveler, the vacat:onist, the
motor camper and tourist, there is
available the coliapsible bicycle, which
by a simple twist of two wing nuts is
demountable. I: packs securely and
compactly in a twenty-six inch carry-
ing case provided with a handle. The
whole is no larger than milady’s hat
box. The phoio show< the bicycle
standing in front of the case from which
it was removed.

TR O RATD 101) A1
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The bicycle shown above and to the left is
intended for military uses, state trocpers, boy
scouts, travelers and hunters, is modern and
up-to-date, equipped with coaster brake ani
rifle carrying brackets, Loosening two wing
nuts permits it to be folded up as shown in ths
photo to the left. While in this folded posi-
tion. it can be carried comfortably over the
shoulder, its total weight is but twenty pounds.
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Electric Piano

A novel electrical piano of French
design was recently described in
La Science et la Vie. We show here-
with at the immediate right a view
of the piano. It differs very little
from the standard type of instru-
ment with which we are all familiar,
but in action it depends upon elec-
tricity and magnetism produced
thereby. The views at the extreme
right and below show the arrange-
ment of the strings.

Science and Invention for May, 1925
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Mirrors of various sizes may be used in many different ways. In
Fig. 1, a mirror directs the rays of the sun through an enlarg-
ing camera. In Fig. 2, the sun is used to illuminate a dark tun-
nel by directing the rays with two mirrors. Four mirrors as in
Fig. 3 enable one to seemingly look through a brick. Visitors
may be seen before opening the door by using a mirror as in
Fig. 4. Transparencies are viewed as in Fig. 5. Motor numbers
may be read with flashlight and mirror, Fig. 6. Fig. 7: Re-
flecting light from auto headlights. Mirrors placed as in Fig.
8 show if headlights are lighted. A mirror aids night-repair
work ‘as in Fig. 9. Three mirrors may be used as shown for
working on rear of car. With movable headlights, two mirrors
serve the purpose. —H. W. 8.
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In this electric piano, the
strings are vibrated by
means of electro-magnets
instead of hammers. A
schematic diagram of the
methad is shown at the
left. Pressing a key on
the keyboard closes a cir-
cuit through an electro-
magnet, which attracts
the piano wire and sets
the same in vibration.
A second electro-magnet,
equipped with an adjust-
ment. breaks the circuit
just after the key is
pressed and so leaves the
string free to vibrate.
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Timing the Swiftest. of Vibrations

Dy DR. HAROLD RIZHARDS, Pu.D.

OBSERVER

STATIONARY ——»
REFLECTING MIRROR

\i/

HEXAGONAL MIRROR REVOLVING
530 TIMES PER SECOND

Dinde 308 CAhEL. S R S o SO T

Dealing with the swiftest vibrations known to man, light, Professor A. A.
Michelson ..as recently accurately measured the time required for a beam
of ligh to negonate a 44-mile rounc trip between Mt. Wilson and Mt
San Antonio. The rays were sent ou .y an air-driven mirror revolving
§30 times per second, and on their return, were caught at an angle by the
following face of the rctating mirror and deflected ta the observer. The
time was given oy the speed of the mirror and the angle through which it
turned before the light came back. The velocity was 186,300 miles pes

A '
%; VEL. LIGHT 186,300 MILES PER. SECOND

TRAVELS TgEARLv',S +IMES AROUND WORLD IN 1 SECOND
’ { TLL TS O

T

JUPITERS SHADOW IN
SPACE

- '
«—JUPITERS ORBIT
¥
JUPITERS NEAREST

MOON ABOUT TO BE
ECLIPSED

second. The probable error in Professor Michelson’s experiments is said
to be only one part in 10,000. The distance was measured to an accuracy
of three inches in 22 miles. Our lower right-hand illustration shows how
the speed of light was first dstermined. The length of time required for
lignt to cross the earth’s orbit when observing an eclipse of one of
Jupiter's moons was fcund to vary. Roemer, an astronomer of 1675 thus
ca'culated the speed of light at 186,600 miles psr second, only 300 miles
error. Pretty close for that early day.

A Reconstructed Diving Boat, of 1602

BACK PADDLiNC TO LRIVE DEVICE FORWARD.—

A diving boat constructed by Cornelius Drebbel in 1602 has been recon-
structed by D-. Naber. At the left is shown Dr. Naber with his model
and » man in 1t showing how it is operated. Our center illustration shows
the device under the water with the operator propelling it along. Work-

ELLULOID
TOP

& GA

"L PADDLE CUTS WATER ON RETURN ST ROKE

ing the paddles in a manner opposite to that usually used in rowing pro-

pels the device fo-ward. The air contained within the celfuloid top after

the manner of a diving bell supplies the operator with air for short dives.
Photo at right shows the diver leaving the anparatus.

" “HANDLE EXTENSION PERMITS EASY ROTATION
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Fused Quartz Glass Windows

The first clear fused quartz glass window

ever made is illustrated in the photo below.

Fused quartz wlll transmit the ultra-violet

rays of the sun which ordinary glass will

not do. The window is to be installed in
a hospital,

ORDINARY GLASS CUTS OFF
ULTRA VIOLET RAY5 FROM SUN

‘:QIE X léc\;‘:%\ ~ /
'l'.!\ - — \:‘;\\‘ -
. = W ‘GUARTZ WINDOW

ril .

'Y

TREATED CHICKEN
BONES WELL DEVELOPED

v

[HIS CHIGK AL-
WAYS IN SUN
13 SMALLER

Hi5 CHICK RECEIVED
DAILY TREATMENT
WIiTH ULTRA VIOLET
RAYS, THIS ONE.
MO NOT

X
UNTREATED O WEN
IONES UNDER
DEVE _OPED
EXCESS AMOUN
CF CARTILAGE

The X-ray photos
on this page show
the bony structu-e
of two chicks, one
of which has been
subjected to ultra-
violet rays from a
Cooper- Hewitt
quartz lamp. The
other has not.

Experiments were made on chickens hatched at the University of Maine.

chickens was treated daily for fifteen minutes with light from an ultra-
violet ray lamp. These chicks weighed five times as much as the un-
treated chicks, and were larger than chickens exposed %o the sunlight.
The bony structure is much better developed in the treated chicks.

What Comes Qut of An Automobile Exhaust

These chicks were not permitted to run in the open or out-of-doors. They
were raised in the greenhouse. Ultra-violet rays which do not penetrate
ordinary glass consequently had no access to the chickens. One group of

~
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The products of an automobile exhaust are illustrated in the diagram
above. Gasoline used as fuel contains eighty-four per cent carbon and
sixtcen per cent hydrogen chemically combined. One pound of gasoline
requires 15.17 pounds of air to ccmpletely consume it. Air contains a
twenty-three per cent. by weight of oxygen to seventy-seven per cent. of
nitrogen, not in chemical combination but merely mixed. Water (steam),
as indicated 1n A of the above diagram, is produced in large quantities in
the cxhaust gases of an automobile engine. One pound of gasoline com-
pletely consumed will yield 1.44 pounds of water. The engines of the
Shenandoah are equipped to save this water to balance the loss of fuel.
The residual or unconsumed part of the air in the exhaust is nitrogen
argon, neon, etc. Nitrogen is used to fill high wattage lamps, B. The

N

bubbles in soda water, C, are produced by carbon dioxide. One pound
of gasoline gives over three pounds of this non-poisonous, non-combustible
gas which tends to cause suffocation if inhaled in large quantities. A
deadly gas, carbon monoxide is also produced. It is exp'ssive when mixed
with air, and four parts in ten thousand is injurious. Methane as indi-
cated at E, or marsh gas, the chief constituent of natural gas and the
fire damp of coal mines, is an ingredient. In the exhaust gases we find
hydrogen, This is lighter than air, hence used for filling balloons, as
shown at F. It will burn as an explosive when mixed with air. Oxygen
as shown at G, is present. This gas makes combustior. (explosion) pos-
sible. Hydrocarbons unconsumed gasoline, and cylinder oil vapors at H,
and carbon soot at I are present in the exhaust.—O. ivan Lee, B. Sc.



<

Science and Invention for May, 1925

Transmutation—Is It Possible ?

What the Scientist Has to do Before we Can Make Gold from Mercury
or Other Elements.

By CHARLES T. DAHAMA, Ph.D.

|

PROTON

mental facts concerning the atoms must be understood. All matter
is composed of electricity, negative charges called the electron, and
gositive the proton. They are drawn to scale above 10,000,000,000,-

000 times actual size.

ELECTRON ,__--—-'"""“““""-----~\_\
'< PROTON e
: >
S NUCLEUS _D
OIAMETER OF ORBIT OF HYDROGEN J
100.0GD. TIMES THE DIAMETER OF
THE ELECTRON ITSELF

The huge weight of the proton is due to the energy of compression.
The simplest of atoms is hydrogen. composed of one electron re-
volving about one oroton. The negative sign of the electron is
equalized by the positive charge of the proton and the atom is stable.

THE HELIUM
NUCLEVS

weighs four times ar much as hydrogen, it obviously must cortain

four protons, and si=ce each proton has a positive charge, it will

be necessary to have two electrons in the nucleus. Two protons
are neutralized wiwnin the nucleus and two morc in outer orbits.

BLOCK OF COAL 1
WEIGHING 100 TONS

P .
s

The helium nucleus weighs less than the hydrogen into which it

might be decomposea. Compare Fig. 6 with Fig. 3. To break it up,

the total energy of tne thirteen foot cube of coal would only change
four grams of helium (11" cube) into 4,0.32 grams of hydrogen.

ROTON - T 3 ALPHA PARTICLES
1 gaovon
(%" ;
(

N \:'/
ELECTRON

TWO PROTONS GIVEN /(7%
OFF AND ONE ‘
ELECTRON

F1G6.9

The alpha particles or helium nuclei ejected from radium possess

more energy in proportion to their size than any other object known,

By bombarding nucl. of other atoms with these particles Ruther-
ford was able to produce true transmutation.

-
COILED SPRING

The proton weighs two thousand times as much as the larger par-
ticle, in spite of the fact that the quantity of electricity present is
the same. According to Einstein mass and energy are interchange-
able, and a compressed spring would weigh an infinitesimal amount
more than when uncoiled.

N
~@. ELECTRON

l’/;(\ ’. -
—" 7 ELECTRON
- ' >

In the helium atom the relative sizes of electrons and orbits are
the same as for hydrogen. The nucleus is situated in the region
marked X. This nucleus is four times as heavy as that of hydro-
gen and has two positive charges. It thus attracts two electrons.

IONIZED HELIUM
(COMPARE WITH FIGURE 3)

If an electric current at high voltage is passed through helium one

of the outer electrons may be detached. When this happens the

atom is said to become ionized. The current has no effect on the
nucleus and no transmutation takes place.

HELIUM
NUCLEUS

Helium is probably the most stable body in cxistence and along
with extra electrons and protons goes to make up nuclei of other
atoms. Radium shown above constantly explodes, giving off a
helium nucleus. The remaining atom is the unstable element niton,

To transmute an element the nucleus must be disrupted. Thus the

instant that the current is cut off the ionized mercury, C., regains its
lost electron and becomes normal again, If gold is produced from
mercury it was there at the beginning.
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Colored Lyminous Paint

A new and magical art is making
rapid strides in America. Vari-
ous objects are coated with lumi-
nous paints in such a way that
they are both artistic and beau-
tiful in the day-time, and even
though occupying dark corners
at night, they make their pres-
ence known by their radiance
and delicate coloring when not
illuminated,

A painting
set con-
taining
small vials
of lumin-
ous mate-
rial with
which any-
one can
make his
own deco-
rations,

The statue at the right has been cov-

ered with luminous paint and ex-

posed to the light. Its intensity of
radiation is remarkable.

a3 i B

Mr. A. Strobl is the exponent of the art of painting pictures with oil colors
and luminous paints. A sample of one of these pictures is shown in the oval
in the illustration above and to the left. This picture is colored and pretty to
look at in daylight. After being exposed to light of any source and taken into
a dark room, it appears as indicated in the other oval at the right center above,
In darkness the sky, water, house and moon all take on different colors, their

Applying Chains

I1ST METHOD
One of the methods of applying tire
chains is illustrated above. The
chain is laid upon the wheel, the car
moved forward and then the ends
hooked together,

©1925 BY SCIENCE BINVENTION

The two methods of applying tire chains to automobiles indicated above are

found to be the most practical under all weather conditions. In the first,

the chain is placed over the wheel, the car moved forward for a distance

about a foot, and then the ends of the chain are hooked together, In a

second the chain is laid upon the ground, the car backed upon the chain,
and then the ends lifted and hooked together as shown.

luminosity being distinctly colored. Mr. Strcbl has also outlined artificial
flowers with luminous paints which are even more striking in darkness than in
a lighted room. The paints in color are also used for decorating laces on
costumes, Hallowe'en novelties which grace the page have been treated in a
similar fashion. The statue when illuminated reflects the light in accordance
with the way it is flashed upon the object while being exposed to light,

Advertising Lamp

BRASS COILED
CLAMP FILAMENT
\ -

\LITTLE
ANCHORS
ROUND FOR
GLASS FILAMENY

ROD Jp"

THE LETTER |

The novelty lamp illustrated above is the invention of Mr. H., Hartman.
Upon a glass rod running from one end of the lamp to the other, a number
of letters are clamped. These letters are of glass and contain little anchors
which hold the filament, Three or four letters are connected in series and
the groups then connected in parallel to the line wires. These are placed in

the glass tube, which is then evacuated. —Holmes Feature Service,

$i
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o Roller Shoes

"y By DR. ALFRED GRADENWITZ
.

-

We are all familiar with roller skates, The German invention illustrated here has rubber-

bicycles and motorcycles. While the latter tired wheels about 5 inches in diameter. The

may be used on rough roads, ordinary weight of both skates is about seven and a half
roller skates require a smooth surface. pounds.

The feats with the skates as
illustrated in these photos
were performed on very
rough grassy soil, .on which
a speed of more than ten,
miles an hour can easily be
attained and ditches and
other obstacles are jumped
over with absolute safety.
Each skate has three wheels.

The contour of the inside of tne hat adapts itself to wearer's head. Each man takes off his hat differently. and always leaves finger prints
The perspiration line on sweat band shows configuration of forehead. on the brim. These can be caught by micro-photograph.

5\

In a straw hat the cro'wn lining frequently shows if a man has a heavy Smell is another point that might well aid detectives. Perspiration
growth of hair, or if k2 is bald or nearly bald. Small hairs may even possesses a characteristic odor. and if the man uses a tonic or oil, it
adhere to the joint of the sweat band at the back. does not even need a bloodhound to tell it.—The Hat Retailer.
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Scientific Pyzzles and Oddities

By LESLIE R. JONES
Manusl Arts snd Radio Instructor, Waltham High School

Approximately how far away would

the storm be if it takes § seconds

(s i for the sound occurring with the

Why is the sound of a locomotive whistle of = e X b o lightning discharge to reach the ear?

higher pitch as the locomotive approaches the o

listener, and falls in pitch as it recedes from
the listener?

. 'KNOTIN 20"
STRING
CIRCLE SQUARE
AREA 4005Q.IN. [20°
503 SQ.IN AL
80" CIRCUM. PERIMETER
30°
RECTANGLE
AREA=300 SQ.IN.
39" Above: upper illustration: two arms are ex-
[ r——————— tended from the Washington Monument and
39 $SQ.IN. the Woolworth Building respectively.
B80°PERIMETER Plumb lines are hung from each of them. =
Will these two lines be parallel? If not, T
All of the figures above have the same peri- why not? A kettle- of water boiling

furiously can be removed
from the stove and the hand

meter; in the case herewith it is 80 in. hes.

Nevertheless the area in each case is dif-
f € play broadcast from a theatre first, placed on the bottom for

ferent. Why is the lrea> of the circle the . the man listening in on a radio set ?ew seconds. It will fe:l

greatest? v 1,000 miles away, or the man sitting cool. Why?

b in the balcony. Why? .

Lower illustration: Who will hear a

Why does a silencer on
the end of a rifle reduce
the noise from the dis-
charge or explosion of
the cartridge?

A hard-boiled egg can be held in the
hand after being removed from boiling
hot water for a few moments; soon it
becomes uncomfortably warm. Why?

How can an egg be put into a bottle
having an opening smaller than the
egg without breaking the shell?
Below: how can solder be made to
stick to cast iron?

Assuming that sound
could travel from the earth
to the sun, how long would
it take for a man's voice to
be heard on the sun?

Which tire on an automobile will wear out first,
msuming that the automobile is used for regular
service over all kinds of roads?

Anstwers to questions above will be found on page 95.

di
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NO. 26 OF A SERIES

In this version of the stunt of removing the thumb, you tan
actually show your audience that the thumb has been removed by
holding it up in the other hand. The palm of the right hand is
closed about the left thumb. and under cover of this closure the
left thumb is bent back. The right hand contains the artificial
thumb, and as the hand is drawn away. the artificial thumb is
brought to view. In seemingly replacing the thumb, the a-tificial
member is released and snaps behind the coat of the performer.

A sheet of newspaper is rolled
up into the form of a cone and
filled with bran. The cone is
then placed in a suitable holder
when the bran will be found to
be seemingly converted into

MANTD

NN

/é water, which pours out of the
éé { bottom of the cone into a glass
/4 bowl. Note method of conceal-
% ing loop and hose.

NS
AR

W

N

ZOIN b
RIBBON—>y

Three ribbons are seen to be
hanging from a ruler. The per-
former takes three ccins, tosses
them toward the «¢bbons, to
which they invisibly Ay and at-
tach themselves. The secret lies
in the fact’that th. coins are
held beneath a flap in back of
the ruler and are fitted with
rings which surrouna the string
leading to and secured to the
bottom of the ribbor. as shown.

ELASTIC
P

STRING
OFF

STAGE
/

The improved method of producing rising cards is illustrated

here. A hole is punched through all of the cards and then the

three selected cards are pushed down between the deck, passing

over a rubber band. After this a threaded needle is inserted

through the hole, and the string passes to an assistant off-stage.

As he gradually draws upon the string, one card after the other
shoots up from the deck.
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This new folding bookcase may be readily built by anyone at all handy with
a saw and hammer. It may be built of any material, although oak is pre-
ferable and it may be stained to match any furniture in the room for which
it is intended. In the type illustrated, eight shelves are provxded. and the
entire case is ninged in the middle. When moving. insert the slides, fold
the case in the center and padlock it. No further packing is then necessary.

Science and Invention for May, 1925

Folding Bookcase

By G. H. WAETIJEN

7 - ".@

Although folding furniture of various designs is by no means new, here

is one piece that differs considerably from the usual run. With this book-

case, it is not necessary to remove the volumes from the shelf when
folded up as shown, Slides prevent the contents from shifting.
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Above is shown a cross sectional view of this bookcase when folded for
shipment. The removal slides indicated by A, amply protect the contents
and prevent the books from becoming mixed up during moving.

S

A good size for this folding bookcase is 52 inches high and 22 inches
wide. The shelves should be approximately 8 inches deep and spaced as
shown. The illustration directly above shows the construction of the

grooves for the removable slides which protect the contents.
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The Five Sense Mystery Solved!

By HUGO GERNSBACK
Thousands Of Replies Received, Yet Only One Was Nearly Correct

L L T I BRI A TR HR I

The prize of $20.00 for the
nearest correct answer to our
i Five Sense Mystery Contest
: goes to

Mr. John Toomey.

1836 West Hasting Street,

Chicago, Il

The rules of this puzzle con-
i test stated that the subject to

be named was an inanimate
: thing that could be tasted.
smelled, heard, seen and felt
without touching the particu-
lar thing. The correct answer
: to the author's puzzle at the
. start of the coutest was yinger
ale. See illustrations at right.
Mr. Toomey's answer to this
puzzle was Bromo Seltzer,
which, although not absolutely

The effervescing or
bubbling of the lig-
uids gives forth a
distinctly audible
sound which may be
readily heard by
holding the ear in
close proximity to
the container as at
the right.

L8

Without touching. either ginger

ale or Bromo Seitzer may be

tasted as above, because of its

bubbling action, the bubbles fly-
ing onto the tongue.

The sense of smell
may be exercised
on either ginger
ale or Bromo
Seltzer by bring-
ing the glass close

correct, fulfills all of the con- to the nose as
ditions of the contest and 3 - cJ shown in our il-
therefore was awarded the - ) lustration in the
center.
~
e
-

“ =
oee N
.

prize. Honorable mention goes ‘s

to S. Anania, of McKeesport,

Pa. His answer was root ! \
beer. but this substance does

not fulfill the requirements as 2
well as Bromo Seltzer to w

whose selector was awarded -
Hundreds of other =

While a glass of gin-

Bromo

the prize. - ger ale or
replies to this puzzle contest —“! Seltzer iseffervescing, .
included such things as elec- g* if it is held close to P
_tricity (there was a predomi- : &% of course, it is obvious that the mouth, the spray . -
nance of letters giving this i || under practi it from the bubbles may
; practically all conditions, el
answer), fire. steam and mis- the liquids may be seen unless L0 Ay ag O
! Gr . : a : ! i the sensitive skin of E I
cellaneous objects including : hidden from sight. the lips ee \
many kinds of liquids which : & li ’
: do not effervesce. ERE———————a ¢
- L] .
Effect Of Eclipse On Lighting Systems
7 — . B
[ Rerults or Piotometric | URING the recent L . . 1. . . [
: nwa.mrcn,:.cn.trd.urxﬁg _ —1—— D togal eclipse of the A
‘ Jolar Eclizre of Jan 221975 sun vis.ole in New York L I e w0 . )
City, many astronomical 7 O [ T O (A L 1) O ) = | =
| 3 J L and scientific features ne- e —— bt b ! | 5 8 SO Ly i o = £ |
]/7 ticeab‘l,e.durix:gdt.hi; gcriod L B e 4 iy
were being studied by va. @r————————— i L2 Ly
/ rious parties, Much mate. @ ‘ | [ Total loadall sytems \
— 2 / rial covering the eclipse ¥ 7 T T . B
° | NS / has been published in the - S T T 5»4—.—1.—1‘
- - —= pages of this magazine R AN N TR O R R e = |
=3 ‘)/ and it was thought that * »-ﬁ’ﬂ:jt\':*;“‘ﬁ“ TR
= _g amE another aspect of the 7 1 f‘_‘j:m}f_;‘; AN RN
- 3 Increase of natural ) I phenomenon would be of i1 PSS rmal Load e e e
o { great general interest to [ { v T =t
1 E_ our readers. This point |3
= was the effect of the re- |
= '5.2 ! duction in daylight dur- .
e ) ing the eclipse on the |
E— Y 'Obfngd | clegctric lighting supply of :
'-‘4 tenst °f_ the cities in the path ol 1
naturdl Light | rotality. Since a great o
H ml% theE 1PfC| portion of New York City m}i—— | ) L A T ) i (0
was in the path of total- ;
| | i‘:y, t:e ﬁlgurgsa]compil?d e L%dlgctb;x an.afdé i
4 y the electric supply ue——y ¢ Mpanl
d 4/ ‘:\/ [ companies of that city w——F/ : ! allied '5"?;- York —T—_"—'
i ko oAm okm. whm | may be taken as an exce . T AR SRR [T
| | 1 | lent example ?f the effect. 2] l_} T 1 S T s
1 | Charts herewith show the erFr———— ] T
Mme af Obserdations | added load on the circuits M —t—t—t—— —t =11 —
1 (Eastern S tdnddld’fmc)r—‘———‘—' during the eclipse. L T T E R T T T E R T T IR R R LR R R R LR ]
S [ I | | 00 Time |t

at a minimum. We may now turn to the chart at the right above
whxch. gives a direct comparison of the normal load required for
elecmc' lighting and power with that used during the period ol
the eclipse. The dotted line indicates the normal load, while the
solid line shows the number of thousands of kilowatt hours used
by New York City and supplied by all the power systems therein
during the eclipse period. The shaded portion gives an idea of
the quantity of electricity over that normally consumed which was
required during the eclipse.

The chart at the lef above puts forth three different phases of
interest in comparing tie :sad on electric light lines during the total
eclipse. The line begmanmg at 7 A. M. and proceeding upward
at an angle toward :he maximum intensity of normal light indi-
cates the usual increass of daylight from 7 A. M. to 11 A. M.
The curved line A slows how the intensity of natural light varied
during the eclipse. The black and white circles show successively
the various stages of the eclipse from the beginning through
totality to the enc. Ar the point of totality. the natural light was
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Everyday Chemistry

By RAYMOND B. WAILES

Do Carbon Removers

Yes. Gold leaf is used as it ‘Dissolve“Carbon?
.

does not oxidize and always
appears bright.

Are The Golden Si
Really Gold ?

gn Letlers

Nothing. Usually our only con-
cern about purity is in foods.

No. Some removers loosen carbon from
the cylinder walls so that it may be
blown out with the exhaust gases,

Are Grain

Because camphor vaporizes which And WOOd

vapor condenses upon objects such
as silverware and prevents air from
reaching the surface.

TSN SWNLSIRA ERET T

. WhylsBread Usually

@ Toasied ForThe Sick 9
— >

?oasted bread converts the starchy matter
Into a more easily digested substance, dex.
trose.

FSeidlitz Plaster” |
“Or Soda Waler Plasler
Liningkeeps the
House Warm -

No. There are many other kind,
such as propyl, butyl, amyl, hexyl,
heptyl and many others.

Howls the

ireproof Wood “What ls
Treated 2 The Liquid
which makes
the Cuticle
Come of f 9

GAS BUBBLES
INPLASTER

Usually a weak
solution of
caustic soda or
lye and per.
fume.

If viewed in cross-section, a new wall-plas-

ter appearing on the market would appear

as above. The air spaces in the plaster keep

the house warm because of their insulating
property,

By permeating the pores with am-
monium phosphate under heat and
pressure.

why Are Bronzin

. When The 0il
- 4 We will .
Powders So Diffi- S S Wells Go Dry
_ Lac Her? oil - itnpregnated What Then S
,-o‘\ S rock by distilla-

-t v

Because finely
divided p o w-
ders adsorb
gases and this This competitor is a substance
film makes called paradichlorbenzene which
mixing dif fi- has been found to be a far better
cult, moth repellant than camphor.

!
11025 BY 0 1L
SCIENCE ar 3
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Useful Cements and Their Uses

By ISMAR GINSBERG, B. Sc., Chem., Engr.

T fia
part

Gypsum 4 parts GumArabic  soigtion of
-~ I'per Borax
in_vvater.

Li-Eharge Glycerine

' , y rT e

Y q (J » 5 :
4, (iR _‘l c_]j,’ Melt tog?ther in iron pot.
(¢ while ho: ) =

Mix togethe Use as mortar to cement
Compress for 3 or4 days. | with trowel together broken arble.

To mend broken marble slabs, mix materials shown
to the consistency of paste and use as a mortar.

make smocoth paste

To fix knife blades in handles, make up paste of materials shown above,
melt together. pour into handle, insert knife blade and compress.

IN M 8| 280

Plaster oi Paris  iron filings  Sal ammoniac § Sulphur I part Rosin ! part
30 parts 10 parts Ja part

= and add l;jT"
Vinegar *y

Add to melted
mass and stir
thoroughly

_JLrhAt*’»h

round glass Litharge
srt 3 £
Me!* together m iron p .. 2 ptrts 3 parts

. e | o win e - o yornian
Mix t aste ' fvar
PHLOgE past : blow-torch paint and apply

with ol varnisn cement

";.,.~-6'; =
>

and apply cem-

use to cement ent hot

iron to marbl
¢ 0 .e Broken sandstope blcck

For repairing cracked grindstones or sandstones, make up a cement as shown.
Then follow the directions for repairing either of the materials.

Rosin S oz. Yellow wax loz. Venetian Red

—
An excellent cement for fastening iron to marble
may be made by following the above directions.

loz.

!- — = Porcelain ‘if
casserole o
water

A

Pulley tocover ~ FEirst, apply acetic acid bath 1
with leather with brush. Then, apply - U
A ; Melt rosin |
» | Mixture of water cement and and wax:

1§ "= o and aicoholinwhich dry under
Cement made | . ipound of fish glue & yressure
from ——» . %pound ot common glue p
are dissolved.

Red and
stir. use hot.

then add | r }
b

1ass

Iron may be cemented to glass with a mixture made as

Leather facings may be firmly cemented to pulleys by first applying ace-
shown above. Use the cement while it is still hot.

tic acid to the belt, then a cement made as shown. Dry under pressure.

-

3 5l
)]

Fish glue& just Add

enough water one quart . N
to coverit.  alcohol Paint on glass with adhesive

and cover w'th golic leaf,

S

S5 s 2

Alcohol Ether Make mixture
3 carts 4 parts inbeaker and
apply to edges

47

of cracked triangie. Clean glass surface and paint outlinet

'-l of letter with piece of soap.- Cover back of letter with

= o : cement i Dry white Mix with
rap made by lead  Copal

’ - fmixing parts Varnish

' to obtain

7.
| .ﬁ White lead inail 2 parts putty.
L)
An adhesive made as shown above will hold gold leaf letters on glass.

Lower formula is for fastening enamel letters to glass.

y :&elluwid _
dd 2parts sheflac

4pafts alcohol 3 parts camphor y wood

Celluloid may be repaired with mixture shown. Ce-
ment for fastening celluloid to wood is shown.
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Model Demonstrates Eclipses

By DR. ERNEST BADE

— Sttt e ABe s oo B

B

The photo at the right shows the position
of -he earth and moon when the northern
hemisphere is nearest the sun, or when the
earth reaches perihelion on or about the
third of January of every year. This ex-
plains why the winters in the northern
hemisphere are milder than those in the
southern hemisphere. The photo below
shows the full moon as exhibited by this
modael, whereas the one at the lower right-
hand corner of this page shows an eclipse
of the moon.

L5 * e s ameva-e

-\*--'-...,-,,__..

B

THE model of the planetarium shown
on this page is made entirely of toy
constructor or erector parts and such
materials as are found in any five and
ten cent store A small single cell
flashlight hattery, with bulb and socket
form the sun which throws its beams
of light upon the moon (made from a
Christmas tree decoration) and the
earth (a ten cent globe). By follow-
ing the construction shown on the next
page, anyone can duplicate the highly
instructive model illustrated. It will
be observed that the earth is mounted
on its axis in such a way that it is
tilted to an angle of about 23 degrees.
perhaps not accurately but near enough
for ordinary instructive purposes.

shown the
pleted model
planetarium, 3
chine  which
hibits clearly
motion of
earth and

the sun. It
shows the d
ent positions

mer and win

The planetarivm not only shows how
day and unight succerd each other, but
it also shows why :he polar regions
have light whick lasts for six months
and then practically -otal darkness for
a similar period of time. The earth
will be seen to -evoive about the sun
and duc to the offse. of the sun mount-
ing, the eflect o7 tlie earth being fur-
ther away from tnc sun at various
times is produced. The diameter of
the sun is 866,400 miies and it is about
92,900.000 miles fror- the earth. The
moon, on the other hand, has a diam-
eter of 2,163 miles arl is about 238,854
miles away from the earth. The mean
diameter of the car:. is 7.917.6 miles.
To build a mach:ne i.. these exact pro-
portions is not practical. If the sun
were taken at 7G centimeters in diam-
eter, the earth would only be 6.3 centi-
meters in diameter, svhile the distance
between would he 70 meters.

At the left is

com-
of a
ma-
ex-
the
the
the

moon and the or-
bits of both of
these bodies about

also
iffer.
of

the earth in sum-

ter.

i
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N OT only does the photo at the left show summer
in the uorthern hemisphere, but due to the in-
clination of the earth on its axis, with its north pole
toward the sun there is light at the north pole,
while the south pole is enshrouded in darkness.
This position is almost constantly maintained for
six months of the year. At the right the photo
shows the converse of the above with daylight at
the south pole and summer in the southern hemi-
sphere. Note how the mechanism which holds and
causes the earth to rotate swings to different places.

When the moon gets between the earth and
the sun. we have an cclipse of the sun.
This is strikingly illustrated above. Then
as the moon rotates, the various phases,
new moon, first quarter, full moon. and
last quarter are shown to the student. At
the same time that the moon moves around
the earth, the earth will be seen to turn
around on its axis and both will be mov-
ing along their orbits, about the sun, with
the moon acting as a satellite of the carth.

Reduction gears are attached to the vertical

Above photo shows the driving part of the
drive. the final pinion passing through the

planetarium consisting f crank handle driv-

which tne earth is geared.

49

The above photograph shows the pinion driv-
ing the crown gear which turns a shaft to

Note the pulley

ing two bevel gears which change the hori-

immovable large sprocket wheel which turns
wheels and the belt for turning the moon.

zontal drive to a vertical drive.

the two horizontal arms.

;=

GEAR 3" PITCH D'A.
56 TEETH

TAIXTTTIY

LT L2

T T L el

S6TEETH

SOTEETH

™
50 TEETH

25 TEETH

HE above diagram illustrates in detail the entire driving mechanism of the

planetarium. A crank handle drives the bevel gears (note extreme lower
left of the diagram) converting the horizontal drive to a vertical drive.
Upon this shaft we have a small gear of 25 tecth, meshing with a large gear
of 50 teeth. This latter gear, by means of a shaft, then engages a 19-tooth
gear with one having 48 teeth. Note that herc the shafts pass through an
immovable gear. The latter transmits the motion vertically across to the
group of gears which turn the moon and earzh and cause the entire mechanism
to swing in an orbit. The moon is attached to the small pulley wheel
(immediately beneath the earth) which is ireely mounted upon the axis of
the earth and is rotated by means of a spring steel belt.
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The Stereoscope—

AUBBER
BANDS
BIND
CAMERAS
e e
I
TWO DOLLAR-CAMERAS ARE OF PROPER

SIZE TO TAKE STEREOSCOPIC PICTURES

BRASS STRIP

/.
. &, A4
PINS OR RIVETS FILMS WHEN DEVELOPED SHOULD BE MARKED

AND PRINTED SIDE BY SIDE ON SAME PAPER —THUS

CENTER LINE o - PAPER CLIP
PAPER CLIP—‘—\ 1} ) SHIFT ONE
o 7.4 | PICTURE ONLY

'/‘ DRILL HOLES

The photo above is a
typical stereoscopic
picture.

The above illustration shows how two cameras
of the dollar type may be bound together by
rubber bands, to produce stercoscopic pictures.
PLACE A SMALL MARK (x) ON ONE
PICTURE OF A STEREOSCOPIC VIEW
AND LET A PERSON POINT IT oulh

BOTH PICTURES
IDENTICAL FROM }—>= il
THE SAME NEGATIVE

; ! Yl!lllﬂ’A

Ask someone to
Invariably they guess wrong.

Place mark on left hand stereoscopic picture.
point to mark.

ANAGLYPHIC v15uor~4}+

PLACE IN STEREOSCOP\\.
OPEN ONE EYE &CLOSE
THE OTHER & REPEAT

Y RAPIDLY AND
/////////Mll//’//ﬂ/ |
/ﬂ//”

ARDBOARD
WINDOW

~ ,IIIIIIIN

The stereoscopic view above is produced from one nega-

tive, two prints being toned slightly differently. They are

clipped to cardboard and placed in a stereoscope, and

shifted until the proper view is obtained. If the figures at

the right are placed in a stereoscope and the eyes opened
and closed alternately, they will seem to move.

1

\|nmﬂ“'"' ‘ ) “n

i I//I/////I/
#I//I/!//l//I//
@ l/II///////IIl//I
| . /0/’///
| /
< N // /

Anaglyphic  vis-
ion does not have
the limitations of
stereoscopic vision, in that thc
pictures may be placed thirty
to forty feet apart. As indi-
cated above, the right eye looks at the left picture, and the left eye
looks at the right picture. This is rather a strange condition at
first, but finally by using the cardboard window and the tubes, as
indicated above, a third picture will appear in stereoscopic form.
The diagram at the left is to be viewed in this manner.
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The stereoscope using two double convex
lenses may be constructed of cigar box wood.
The above photo shows the frame being made
and the groove being provided for the lens
holders which must slide from side to side.

Four circles of cardboard
are used as lens holders, and
these are nailed in place, as
shown above on cigar box
slides. The cloth binding
between prevents the eyes
from glancing at the wrong
picture. Photo at the left
shows nailing the picture
holder slide in place.

NG
o
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The diagram

at the left
shows how
stereoscopic
pictures may
be taken with
one camera.

)

PRINT ONE ON BLUE}
PRINT PAPER
(NOT TOO DARK)

CORARUGATED PAPER CORRUGATION REMOVED

GLASS

OR

GELATINE ML AR
FiLm uu&\ () \ PR

e v
o

< z%ll 5

On €42 top of this page Dr. E. Bade shows by photos how to make a stereo-
s:ope us'ng two double convex lenses. The reason that this device is compar.
able with the regular type of stereoscopes is that by properly sliding the lenses
out the eyes may be forced to look through the very edge of the lens, dupli- l]]
¢ating the effect produced by the better class of stereoscopes. The diagram
of the device is indicatec on this page. Mr. C. E. Pavne suggests that stereo-
scopic photographs be taken in the usual way and that they be printed upon

AND THE OTHER ON
A PAPER THAT WIiLL
GIVE A RED BROWN

PRINT.

b'ue and red printing out papers. Perfect stereoscopic results are obtained

from this method. The illusion of moving pictures trom a stereoscopic view

or from two slightly different illustrations was suggested by C. Brust while

Dr. Alfred Gradenwitz turnished the material for anaglyphic vision or stereo-

scopic vision without a stereoscope. Stereoscopic experiments are interesting and

are the means of spending a very pleasant evening. serving to instruct simul-
taneously with their entertainment.




52 Science and Invention for May, 1925

Making Toy Balloons

GLASS MOLD
AFTER BLOWING

MASS OF MELTED GLASS FORMED AT END
OF TUBE BEFORE BLOWING

OUTLET OF
AIR TUBE

He INCH\

For making toy balloons, a glass mould is After a sufficiently large mass of melted glass is
first necessary. This can be made from formed, a bulb is blown on the end as shown in
a piece of glass tubing, the end of which Fig. 2. It may take several attempts to pro-
is first melted in the flame of a blow torch duce a satisfactorily shaped mold. The air pres-
as shgwn above i: Fig.h 1. The rod is sure should be slowly and evenly applied, con-
rotated so as to keep the mass of glass tinually rotating the tube. As shown in Fig. 3,
BLAST TORCH regular in shape. other forms may be used for large moldsg.

WATER DEXCANTER OR LIGHT BULB MAYf

BE USED FOR LARGE MOLD
= /

A COATED MOLD WITH RUBBER
ON STEM ROLLED UPTO
FORM REINFORCING RING

MOLDS MOUNTED BY INSERTING
STEMS IN HOLES IN BOARD

When a coating of sufficient thick-

Mount the molds as shown in Fig. ness is obtained, remove andA pro-
4. Then suspend them in a solu- ceed.as in Fig. 6. Then dip in
tion as in Fig. 5. The solution is solution of 2 ozs. sulphur chloride
made by cutting four ounces of and 20 ozs. carbon disulphide to vul-
crepe rubber into fine bits and dis- canize, Test soh.mon to be sure
solving it in gasoline, that it vulcanizes properly.

METHOD OF
SUSPENDING
MOLDS IN
SOLUTIONS

?&\\\&:“J\\
W \
N\

NN
"

NN
SN
Y\\\\

NAVRAR AN

AN L RCY

FIG.7

Wash the balloons thor-
shown in Fig.

N

NN

After the balloons are
thoroughly vulcanized
and washed, remove them
with the molds from the
supporting block and
cover each one with tal-
cum powder. Remove
from the mold, turning
inside out and coat other
side with powder. The
balloons can be filled
with hydrogen as in Fig‘i
o h ric aci
Tad ore hydrochloric POWDERING

—R. R. Henderson, WASHED BALLOONS
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A strip of white paper placed around the neck
of a bottle with the enas pasted together so
that the resulting band can be turned, serves
as a reminder of the exact hour when medi-
cine is to be taken if it is marked with the
various hours as shown above. An arrow is
to be painted on the neck of the bottle. When
one dose is taken the band is turned so that
the arrow points to the next hour at which the
dose is to be repeated. —K. B. Murray.

Test Tube Heater

il Y
TIN CAN
CONTAINING)
WATER |
IRE SUPPORT

")

/™

When materials in a test tube have to be care-
fully heated, the device illustrated above comes
in very handy. A small un can is fitted with a
wire support and held above a Bunsen burner.
Water is poured into the tin can and the cover,
with a hole punched therein, placed in position.
Heating the water soon evolves steam which in
turn may be used to hea. the test tube.
~Robert Rogers, Reporter No. 11,229,

\  INSIDE
-y WATER
e\ LEVEL

One of the simplest weather forecasters is the
water barometer. A simple one may be made
as shown above. A flask of any available size
is inverted in a jar which is half full of water.
Tt will be found that the water will rise or fall
in the neck of the flask in accordance with
atmospheric pressure. A rise indicates fair
weather, while a fall means a change.

—S8. Leonard Bastin.

Zinc Cuts

RUEBBER TRAY FOR
ETCHIN

ONE RART MITRIC ACID
EXGH™ PRRTS WATER

™o make your own zinc cuts, draw the re-
quired picture on a sheet of zinc with printer’s
ink mixed with oil of wintergreen. Cover sur-
face with powdered resin and fuse over flame.
The sheet zinc is then etched in a bath of one
part nitric acid to eight parts of water con-
tained in a rubber tray. The zinc plate is
then carefully washed and may be mounted on
a wooden block ready for use in a press.
—George J. Gould.

“H
FIG 5

When a tracing is mutilated as shown in Fig.
1, it may be restored. The tear is at E. A
second sheet of tracing paper is placed be-
neath the drawing and a section, F, is cut
from both cloths, obtaining a strip from the
new sheet which will fit into the removed por-
tion of A. The new piece is placed and fas-
tened with an overlapping strip and collodion,
In Fig. 5, A is the original sheet, G the re-
placement, and H the binding strip. The re-
moved portion is redrawn on the new piece,

—Gustavo Gallopin.

Smoke Rings

=1\\ AND SODIUM
\ HYDROXIDE

BUNSEN
BURNER

By setting up the apparatus as shown above
and boiling the solution. phosphine will be
evolved and when the bubbles reach the sur-
face of the water in the beaker, they will spon-
taneously catch fire and form smoke rings.
Before starting experiment, it is advisable to
pass illuminating gas through the flask to re-
move all the oxygen that may be contained
therein. The second tube shown is for this
purpose.
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_é“”"“ Edited by S. Gernsbackm

Troyble Lamp
CoIL : COIL

WOODEN
BLOCK

A handy trouble lamp for use around an auto-
mobile is made as shown above. The magnets
will hold the lamp in any position, while the
current is on and if the unit should become de-
tached and fall, the magnets protect the lamp.

—William Nicholson.

Aluminym Oxide
MOSS GROWING

A pretty experiment involving the preparation
of aluminum oxide may be performed as above.
Place a few drops of mercury on a strip of
aluminum and rub briskly with steel wool for
a few seconds. A moss-like substance, alumi-
num oxide will *“grow” on the aluminum.

—Arthur A. Blumenfeld.

Parts Rack

TOMATG cans |
CUT IN HALF

\ Boaso FASTENED
TOwALL <

A rack for holding various small parts around
the shop may be made from several tomato
cans cut in half and mounted as shown above.

—F. J. Wilhelm.

Flasks

BUNSEN BURNE R .

“PROQJE
TIDCT'NG

Handy flasks may be made from various types
of electric light bulbs. The brass base is cut
off and the edges of the glass rounded. If
flame is then applied to the opposite end, the
glass will be depressed so as to form a base.

—G. M. Blackford.

String Filter

LIQUID TO BE FILTERED

=
=

FILTERED LIGUID

By wetting an ordinary cotton string, it may
be used as a filter as shown above. The end
from which the filtered liquid drips must be
lower than the surface of the liquid to be fil-
tered. —Arthur A. Blumenfeld.

Condenser

VZATED INLET

OUTliET

BRASS CYLINDER
RUBBER STOPPER

CONDENSED WATE 0%

A chemical condenser may be quickly made
from a few odds and ends as shown above. A
brass cylinder, 3 glass tubes and 2 rubber stop-
pers are required. They are assembled as
shown above and water lead into the inlet pipe
whereupon it cools the continuous tube and
flows out of the outlet. William F. Pond.

CANTIPOED C OVER ONROD

Glass Threads

Fine glass threads are often required in various
experiments. They may be quickly and easily
made as illustrated above. Clamp the neck of
a bottle in position and then heat the point
shown. When the glass is softened, throw the
bottle as far away as possible. A long fine
glass thread will result.

—Arthur A. Blumenfeld.

Paint Brushes
W4'ROD FLATTENED AND SOLDERED
' HERE

WATER
RIGHT METHOD

WRONG METHOD

When paint brushes are left standing in water
as at the right, the bristles are pressed out of
shape. If, however, holes are drilled in the
handles, the brushes may be protected by the
water and the bristles kept straight by sus-
pending from a rod as shown.—F. ]J. Wilhelm.

Rack

COCOA CANS

/1 8.'/%

~— — .

— i~ 7 ropmRU CANS"
Another rack for various parts may be made
of large cocoa cans placed on a shelf which
does not extend quite to the edge of the can.
A rod passed through them serves as a pivot.
—F. ]J. W.
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ANTI-GRAVITATION
SCREEN

Editor, ScieNCE & INVENTION:

In one of Clement Fezandié's articles
on the “Dr. Hackensaw's Secrets” se-
ries, about the perpetual motion ma-
chine, there was a sentence which
reads: ““At the bottom of this heavy
cylinder that you see here i a gravita-
tion screen that may be opeved ur
closed at will. When closed, the at-
tractive force of the earth is partially
or wholly shut oif. The aiz above the
car loses its weight and the atinospheric

55

sal labor. Consequently, the fortune
teller could mot be far from correct,
The same is true of the phrenologists
and the astrologers, but neither of them
are infallible by any means, By taking
advantage of a man’'s facial changes
when certain things are told lim, the
wounld-be fortune teller can erxpatiate
upon his or her original statement and
make it sound rcally wonderful.
Furthermore, those traus of charac-
ter wlhich do not befit the individual
are not remembered by him. Those of
which he is conscious are casily remem-
bered, and consequently he thinks the

pressure from below will force the car
upward with a pressure that can reach
as high as fifteen pounds to the square
inch.”

I wish to disagree with this state-
ment, | maintamn that if an object
should lose its gravity, there would be
no natural force to start it moving un-
less it would be the tendency for mov-
able objects to fly away from whirling
objects, as might be the case on this
earth. I believe that an object without
gravity, would have no friction, and if it were
started moving it would keep on moving forever
until something stopped it. This -would be per-
petual motion, in itself, provided that gravitation
could be removed without incurring a loss of energy.

If the cylinder spoken of were to do as the
author states, would not the air above the cylin-
der have to be treated also? In an earlier issue
where Dr. Hackensaw m.de his Rad-aluminum,
he says: “A picce of it few up to the roof be-
cause it was so light.”” As his gravitation screen
was made out of this material, T would not call
his machine an anti-gravitational machine, but
rather a device which was carried up by a metal
very much lighter than the air. Considering the
other side of the question, however, a metal that
is lighter than air might _be one that gravity had
but little effect upou. I: the machine had no
gravity, however, 1 do not believe that it would
act in the manner described, so I am asking your
opinion on _this matter.

I enjoy ScIENCE AND INVENTION very much and
am especially interested in the new story about
the Antarctic, “The Living Death.”

ARTHUR J. SNYDER, Springfield, Idaho.

(You can wwell realise that the atmosphere of
this earth is held down to the earth by means of
the pull of gravity., Consequently if an anti-
graritational screen were smployed, the air immne-
diately aborve the anti-gravitational screen wounld
rush wpward, Surrounding air not affected b
the anti-gravitational screen would rush in to fill
the place vacated by the wising air, and as the
surrounding air rushes in it in turn becomes
affected by the anti-gravitation screcn and moves
upward rapidly. Consequently any object in this
particular sone wounld be lifted upwardly by the
rising air or by the atmaspheric pressure acting
beneath the object. It is for this reason that the
essertion made in Clement Fezandié’s story 18
scientifically corvect, even Jhough it is far fetched.
Up to the present time no anti-gravitation screen
has been developed, although experiments along
this line were made using high frequency cur-
rents to crcate the desired effect.  You must re
alige that the anti-gravitation screen wonld be ef-
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The Experimenter

has come back! If vou are one of the
one hundred thousanc readers of the old
ELecTRICAL EXPERIMENTER, you will no
doubt be glad to hear that the ExpemI-
MENTER is coming bnck BIGGER AND
BETTER THAN LVER. PRACTICAL
ELectrics has been changed into an en-
tirely new kind of magazine entitled

The Experimenter

In this magazine which has been greatly
enlarged in point or contents, illustra-
tions and circulation. you will find the
following new departments:

Experimental Radio
Experimental Chemistry

There is an entirety new treatment of
radio containing experiments only. 90%
of the magazine comiains pure experi-
ments written by the foremost authorities
in their respective fizlds, also a monthly
editorial by the writer

A fine roto-gravure section is now
added to brighten us 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 EXPERIMENTER will be on_sale
at all newsstands beginning April 20th,

1925.
Hugo Gernsback

Editor

SCIENCE AND INVENTION desires to hear f

opinion> on science subjects.
on this page. i
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,

fective, regardless of whether an atmos here were
present or not. If the arca in whic it works
were devoid of atmosphere, then the slightest push
would canse the machine to rise ubwardly.

the machine were lighter than air, it could bul
rise in the air to such a height until a state of
indifferent equilibrium, as we may call it, were
produced, where the buoyaut gas or body would
float in a rarcfied atmosphere, Conseqiently o
machine lighter than air could not possibly rise
as high or as rapidly as a machine acted upon
by an anti-gravitational screen. The whirling ten-
dency of the carth need not necessarily hatwe any
effect on the end result of the oferating devices.
Your statement to the effect that ‘e metal that
was lightcr than air might be one that gravity had
little cffect upon.” is therefore answered in the
negative.—EpiTOR.)

FORTUNE TELLERS

Editor, SC1ENCE AND INVENTION:

Will you please tell me through your Readers’
Forum column what the fortune teller’s trick is?
I always regarded fortune tellers as liars, but I
went to one of them more out of curiosity than
anything else. This woman read the top of my
head and many of the things she told me came
true. After I had been informed as to past and
present conditions, I began to wonder how she
knew of those things. I went to another fortune
teller and to my surprise the second fortune teller
told me about 95 per cent. of the same informa-
tion which was given to me by the first one. Since
that time I have been to about half a dozen of
them, and they all told me about the same thing.

Now don't think for one moment :hat they told
me I would be a millionaire, and that everything
they said tickled my vanity. As a matter of fact
they told me as many good things about myself
as those which were bad.

I then went to a gypsy who was one of the types
who go into a trance and then went to another who
used a crystal globe to gaze into, and they told me
the same thing. How do they do it?

I took a friend of mine to another one, and
although the advice given me was much the same
as on all of the previous occasions, that given to
mfr friend was entirely different, anu those things
which were told about him were as true as those
told concerning me. I am mnot signing my name
or giving my address because if some of iny other
friends \\-oufd see it in print, they would ridicule
me and call me superstitious.

What I would like to know is how can a for-
tune teller foretell the things which are to hap-
pen in years to come, and which already has been
done for me? Do they use lgricks. or are they
born with that power to foretell a person’s future?
Are they mind readers, and if so now can they
foretell a person’s future which short! there-
after comes true when the person himself who is
having the reading did not know of those things,
nor did he have the slightest inkling as to their
possibility ?

l{eganiing perpetual motion, if the inventor will
show you his perpetual motion motor working, and
show you how the same is construsted, will you
give him the $1,000 at any time or have you a
limited time when this award expires? Would you
claim any rights to the invention? I have built
a motor which though not working as I expect it
should, is running by itself. At the present time,
however, the motor always runs at the same speed,
and I canuot make it go slower or faster. I in-
tend to correct this later on.

A Reaper, Cleveland, Ohio.

(There is absolutely nothing in fortune telling.
This statcment we make to include the ordinary
fortune telling, palmnistry, phrenology. astrology,
and any other form of fortune telling which may
erist now or at any time. The palmist. astrologer
and phrenologist works on the law of averages.
He realizes that a certain type of hand is found
more often in _a certain class of men having cer-
tain characteristics tham in others. By the cal-
louses on the person’s hand, he can tell whether
the individual is a hard worker or whether he
pushes a pen.  Ncvertheless, he could often meet
a man whose hands are well calloused. and who
is @ literary genius, but if we take one hundred
men with callonsed hands, we woula probably find
that ninety-nine of those hundred performed man-

rom its reader.. It
solicits comments of general scientific interest, and will appreciate

The arguments pro_and con will be aired
his magazine also relishes criticisms, and will present
So if you have anything
Please limit your letters to 500

New York City.

fortune teller is particularly wonder-
tul. Ve only remember the things that
plcase or greatly displease us.

e are conscionus of the fact that in
making these statements we will hear
from a great many astrologists, palm-
ists and phrenologists, all purporting
to tell us how absolutely scientific thetr
varioins methods are. Nevertheless, we
have an outstanding award at the pres-
ent time nnder the heading of our psy-
chical contest, which gives to any indi-
tsdual the sum of $1,000 should he foretell an
erent of such a nature that he will hare no con-
trol over the same, and we will be glad to extend
this so that it will include phrenologists, palmists
and other fortune tellers posscssing so-called powers
of divination.

IVith reference to the perpetual motion machine,
we iconld advise that if vour device operates as
stated, and it muses as its principle of operation
gravity, the same conld be classed as a perpetual
motion machine. Of course, a device working on
temperature changes, atmosphere pressure changes,
natural cvaporation oy any of the other natural
puenomena, could not be considered to be a_ per-
potual motion machine. Such a device would not
work under all the conditions of our daily life.
The device you have suggested wonld have to be
eligible in this contest, and although there is a
time limit to the contest which must be made in
arcordance with the post office regulations, the
cantest will be extended for another year when
the time elapses, unless somcone comes to claim
the reward in the interim. The prize has beew
extended to the sum of $5.000.—Epitor.)

HEAT CONDUCTIVITY OF WATER

Editor, SCIENCE AND INVENTION:

1 notice in the February issue a questionable

demonstration of the heat conductivity of water.
Maybe the author of the subiect would be in-
terested in knowing that the gasoline should have
been ignited under the vessel of water instead of
upon it. I wonder if the housewife could cook food
under a flame, just as easily as she could by plac-
ing it over the flame.
. The author of that article might be interested
in knowing also that there are millions of in-
ternal combustion engines using water to conduct
heat away from them, and multitudes of homes
are using water to conduct the heat to their dif-
ferent rooms. No—water is not such a bad con-
ductor of heat at that.

(Continued on page 80)

ey

| SPIRITISTS!

Can you produce authentic spirit
manifestations?
Science and Invention

and

JOSEPH F. RINN

will pay

$11,000

for such demonstrations. Contest
closes May 1, 1926, Full details on
page 609, October, 1924, issue of
SCIENCE AND INVENTION.
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Radio From Cellar to Garret
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The loud speaker system installed in this house is quite easy to duplicate.
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A pair of wires run through all rooms where a loud speaker is wanted. The loud

speaker is then plugged in at will by the use of a jack and plug system.

HIS is a happy family, since loud speak-

ers have been installed in every room.
Graadpa now enjoys his daily dozen. It
certainly gives him a great appetite for
his morning meal. Willie is very busy in
his “laboratory” developing the new “Dum-
bodyne” circuit. Milady in her chamber is
dressing to the tune of some snappy music.

The maid does her serving with light steps.
Mother no longer has to tell baby bedtime
stories, the radio does that now. Aunt Je
mima certainly does prepare delicious flap-
jacks, according to the latest recipes. Be-
fore the radio was set up, sister and her
boy friend used to sit around and. . . .
but now they are learning the latest dance

steps to tunes coming from a popular or-
chestra. Dad is busy developing a new cir-
cuit, which to his mind, will work wonders.
Messenger boys enjoy coming to this house
even though they don't get a tip, because
now they can hear the latest tunes, long
before they are out for sale to the public.
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Dangerous Static

Bv HENRY A. DENEEN, Reporter No. 17,129

Looking down
from the pre-
cipitous height
of 600 feet to
| terra firma.
From this po-
| sition one is
apt to contract
a severe case of
dizziness which
may cause him
to lose his
nerve and let
go. Steeple-
jacks find great
jcyindoing
their  precari-
ous work.

While engaged in cleaning the
insulators of the antenna sys-
tem. the accumulation of static
may become so great as to
renuer one unconscious if 2y
chance he accidentally touches
the aerial wires. Station KEK
at Hillsboro, Oregon, is an es-
pecial ore where the unground-
ed antenna becomes excessive-
ly charged to a high potential
in a period of less than two
hours. The diagram shows
how the charge is induced from
cverthead :clouds and grows
weaker near the ends of the
wires. I- is necessary to
sho-t-circuit the system at the
top through the steel mast.

The author swinging aloft on one
of the very large high rension in-
sulators, surveying the wonderful
view of the surrouading country
and unconcerned i.. s elevated - - — ey

position.

Pointing upwards as straight as an
arrow, the mas* is awe inspiring.

Aerial Guide for Night Fliers

In order to decrcase b 4 N - .
the danger to aviators . o 'W’kﬁ':‘ 1
fiying at night, antenna - - w0
masts are being equip- "

ped with red and green
signal lights. It will
thus be possible to pre-
vent mishaps which
might otherwise occur
and if there is a land-
ing field near-by, the
lights will serve to in-

S R 5400 Rle

dicate it Station

WLW has already : b 7 £ -
placed lights on their B T G e
towers which also ‘xi!l {Spﬁ L84

serve to give an in-

dication of altitude to . . v

the pilot. The towers .. BROADCAST _

are 200 feet high, as STATION =

low as one may dare to 4

fly with safety. Flying

at a certain angle with

respect to the lights, a

given objective may
readily be reached.
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Monte Grande Station

By DR. ALBERT NEUBURGER

e . - . — - - — —

Recently completed. a very large radio station which will keep Argentina in
constant toucn witn nearly all countries of the world, the Monte Grande as-
semblage ranks as one of the most powerful in existence. Located a distance
of 12 miles from Buenos Aires, the 2,800 meter antenna, a veritable giant of
the T type, radiates on a wavelength of 17,300 meters. It points in the direc- |
tion of northeast to southwest, towards Europe. Each of the 16 wires compris-
ing the aeria: is nearly 1 mile long, more than 1,000 huge insulators being
necessary to support tnem. Immediately underneath the antenna is buried a
vast network of wires used on the ground connection.

Towering nearly 500 feet into the clouds, the splen-
didly designed masts support the antenna by a sys-
tem of counterweights which allows for the expansion
and contraction of the wires due to temperature
change. The masts are of steel construction through-
out.

N -

| t + < . The receiving station which is located 28 miles from Buenos Aires
! 1 ~ employs the above gigantic loop antenna for trans-oceanic recep-
il =2 .1 & L4 Ziab s\ T tion. Note the solidity of its construction.
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Above: Showing tEe iinmense area of ground occupied by the antenna systém wh:ch
is rigidly guyed and carefully anchored to large concrete biocks, by strain insulators.

Below: Interior view of the central power station which supplies 1,000 k.w. at
12,500 volts potential to the transmitting circuit. Special water cooling sys-
tems keep the high frequency machines from over-heating.

The building which houses the extensive transmitting equipment. Monte
Grande is a vital connecting link which will materially aid our com-
mercial interests with South American countries.
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OW an over-zealsus young Alsa-

tian medical stud=nt attempted to
gc a step further than to “cram” at the
iast moment before th: final examina-
sion and use radio telephony to get
by, is graphically shewn by the ac-
companying drawing. Having previ-
ously stolen a copy of the examination
paper which he gave to his girl chum,
he assumed a nonchal-nt attitude and
proceeded to write the answers as the
girl slowly dictated -nem. She was
estaolished in a nexrby apartment
wnich was equipped -with a complete
saort-wave radiophone transmitter,
ucknown to the authorities.

It we knew the triwh, radio pocket
sets plaved a greater role than we
ever imagined i the World War,
Packet radio sets ars being used by
~zcetrack bookmaker- and gambling
houses.

o

EWED inside the coat which he
wore, was a loop antenna. In
ere of his pockets was a coil, two
condensers and a crystal detector
of the fixed variety. The set was
sem -aperiodic, being exactly tuned
te tie wave-length of e transmit-
ter. A very small phone which was
easi-y concealed within his palm,
brought him the mucn needed in-
farmation.  Everything was  hid-
en, the phone cord bemg inside of
is sleeve. His countenance was
re of deep thought and it appeared
s though he was engr-ssed in hard
hinking.

But, he was caught. exposed by

a rival. Expulsion was the penal-
- As for the girl, she was obhliged
fice the city with nim. Stras-
curg, France, has a story which
1 time to come will oft be re-
eated, “The radio cheater.”
, Pocket radio sets can be made
ary compact and senseive by using
}eanut audions with zne or more
tages of amplification.

The Radio Cheater

By JOHN LEMLEY
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Single Control Receivers

PART 2

By LEON L. ADELMAN, A. M, ILR.E.

T i i——

With the use

have to be simplified.

line is the use
on the radio

circuit condenser, and working all of them from a common
In the assembly of the set, the condensers and
coils are matched as carefully as possible,

control.

adjustment of

In order not to ground the circuit through the condensers,
gears made of insulating material are used.
illustrated above, there is one main tuning dial which con-

trols the two

under this main control is a small vernier to take care of
any change in the circuit.
is the filament switch which cuts out all tubes.

lower right hand corner can be seen the filament control
jack which eliminates one stage of audio frequency ampli-
fication.

At first sight, the reader might be frightened
into thinking that this is a four-control set.
However, this is not what it appears to be.
All four dials are operated simultaneously by

any one of them,
for final slight

found necessary.
circuit works on a new principle.
formers consist of alternating rotor and stator
The windings of the transformer are
of special type and cannot be duplicated very
readily by the experimenter.
in a special form of "D" coil
condensers are used because the tuning is done
by varying the inductive relation of the stator
and the rotor of the vario-transformers.
method of winding used in the make.up of the
transformer does away with the stray fields
that might otherwise lead to inductive feed-

leaves,

of tuned radio frequency amplification con-
stantly increasing, it was obvious that, if the set was to
become a popular one with amateurs, the controls would

The latest development along this
of gears for connecting the tuning condensers
frequency amplifier stages with the detector

i1

A

A

[—.lllllﬂlmlilll»rl _

+

so that the
the vernier will be reduced to a minimum.

In the set
condeners by the use of gears, and directly

On the lower left-hand corner
In the

and each dial may be changed
adjustment, if it should be

The system used in this
The trans-

They are wound
No variable

The

back troubles.

recommended.

coming year.

As may be seen by the d.agram, one stage of radio frequency, detec.or and two stages
of audio frequency are used. The fixed condenser in series with the antenna is used
to cut down the actual length of the flat-top, otherwise, the tuning of the set would
be broad. Experiments have shown that the set can be built so as to obviate the use
of separate filament controls for each tube.
provides for the necessary adjustment, without necessitating manual regulation.
Removable automatic filament resistances allow the use of all types of tubes by
replacing the resistances furnished with the set with correct resistances for the types
of tubes preferred.

In order to prevent any back lash in the tuning control, small close tooth-gears are
used. For proper operation of the set, tapped *B" batteries for the detector circuit are
The simplicity of control and the results obtained from this set are
very gratifying, even to the most skeptical user.
the forerunner of the chief developments in broadcast receivers to be brought out this
Simplicity should be the pass-word.

Use of automatic filament resistances

Altogether, a design of this type is

The receiver is so designed as to allow battery
space in the rear of the cabinet. No tap or bind-
ing post is supplied to obtain plate voltage for
the detector, the reason for this being that a
resistance of 30,000 ohms is placed in the plate
circuit of the detector, so as to get the proper
voltage for its operation. A very important
quality about the vario-transformer is that it is
self-compensated, like a condenser. Each in-
strument has a primary and a secondary wind-
ing like any other kind of a transformer.
Three stages of tuned radio frequency are
provided for. This is done because it is essen-
tially a dry cell tube outfit.

A
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As may be seen by the photograph of the interior, the sockets are mounted

on a metallic bed-plate.

This simplifies wiring to a very great extent.

There is no radiation from this receiver.

Hand capacity effects are en-

tirely eliminated by grounding all metal parts of the receiver.

0N
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Although the set shown “bove is not virtually a single control
receiver, the operation ~ it is very simple. The dial to the
right controls two conaensers mounted on the same shaft.
This feature combines two controls in one. The large dial
to the left tunes the antenna circuit which is not very criti-
cal in adjustment. The tuning of the other condenser, how-
ever, is very sharp and consequently the selectivity is high.

One rheostat is used to control the amplifier tubes and an- Note the interior of this well designed set. All parts are separated so as to elimi-

other to regulate the detector filament temperature. In this nate to a greater extent the feed-back which would otherwise occur. The con-

receiver it is preferab!_ to use a soft detector tubs. Of denser to the right is a special type, and as can be scen, is well shielded. The

course, in the construczion of a set the best of materials audio frequency :ransformers are also shiclded and placed under the tube rack

should be used, otherwree, the results obtained will not be toward the back of the cabinet. By the use of the best type of transformer, dis-
good. tortion in the audio circuit is eliminated.
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One might wonder at the above circuit diagram which shows two steps Note particularly the tuning circuit which is much different from the

of radio frequency, detector and three steps of audio frequency amplifica- ordinary tuned radio frequency receiver. An inductively coupled ab-

tion. In a few words. it was possible to add the third stage of audio sorption circuit a¥:rds very sharp tuning. The inductance in the plate

because of the exceptionally good engineering design involved, Large  circuit are coupled to the tuning transformers. In mounting the trans-

by-pass condensers must of course, be employed in this circuit in order formers the filament end shou!d always be toward the panel, to prevent
to recadily by-pass the radio frequency currents. any hand capacity effects.

The construction of this single con-
trol receiver is unique in the fact
that it uses a condenser of special
design. The stator is composed of
three 11-plate units and the rotor
consists of the same number of
rotary units. All wiring is done
beneath the sub-panel and there-
fore, makes a very neat job. All
coils are carefully matched in order
to have perfect condenser readings.
The coils are also mounted under-
neath the sub-panel which allows
the use of short leads to the R. F.
stages. Two steps of radio, de-
tector, and two steps of audio fre-
qucncy amplification are employed.

Two rheostats, one for the de-
tector, and one for the zmpli- .
fiers are provided. A fixed auto- —r" va-
matic resistance is employed to ‘j

regulate the filaments or the
audio frequency amplifiers A <_
N~

P
=)
W
P
0)
WA

potentiometer prevents any tend- =z
ency for the set to oscillate. It s
also allows a certain degree of 4
regeneration to be introduced in L
the radio frequency circuits, This (
tends to make the receiver more ) 7 ¢
sensitive. Oscillations are nelp-
ful to some extent in the tuning VWA Lv\. AN
in of a distant station. After *w

the station has been tuned in, +
adjust the potentiometer 50 a8 to

stop oscillation.

WA
w—vr

A

<
<
<
2

P

The diagram to the right shows how simple it is to incorporate a single ~
tuning control in a radio frequency amplifier set. Nothing is lost, but two V14
main advantages are gained—capacitative fzed-back which strengthens weak + b
signals and ease of control. Y = 24 3
A° BATT. ‘B‘DB_ITT. AMP, ‘c BATT,

Names of manufacturers will be cheerfully given upon receipt of stamped envelope.
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“R.adio Rose” Makes Her Debut

By MISS BESSIE STEINMETZ

t\:(‘ (5'

=
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A new doll whose body contains a compact radio set and loud-

speaker has just been placed on the market by a well-known New

York department store. Presenting a beautiful appearance, being

carefully constructed, the radio doll is bound to attract wide atten-

tion and meet especial favor with the kiddies. WGBS uses such a

doil to retransmit its programmes. Isn't it a beauty? Yes, the
flowers were given her for her wonderful work.

Does Your Set Radiate?

In recent tests conducted at Cleveland, several ATD
receiving sets of the single circuit variety were .
started oscillating, so that radiation from them f‘
occurred freely. By a previously arranged
schedule, listeners distant more than 500 miles
ea.ily discerned the periodic signals which were
transmitted by the radiating receivers,

Practically every single-circuit set will radiate,
It does so when the tube starts oscillating at radio
frequency. When an audible squeal is generated
in the phones. it does not necessarily mean that
the set is radiating, An audio squeal cannot be
transmitted without a radio frequency carrier,
Squeals are the product of the difference in radio
frequencies of the oscillating circuit and an incom-
ing radio wave of some oscillating circuit, One

lli-—Q ¢

.B'i hears the beat frequency. Fig. A depicts the single
— circuit regenerative set, while B shows how it may
=) be altered so as to eliminate all possibility of radi-

- ation. The resistance of the antenna system. the

degree of feed-back coupling and the power input

to the tube control the radiating property of a set.

B cannot radiate because no energy is fed back
into the antenna cirsuit.
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A Multiple Phone Block

By V. KREJCI

wamn
"
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A miniature phone block
which will accommodate

(7
“
STRIP OF INNER —
TUBE ACTING AS =
STRIP OF T-IN cOPPER > "G ¢
RIBBON >

11 pair of phones, seven
in series and four in par-
allel, is a very handy de-
vice which can easily be
constructed upon the di-
mensions given in the dia.
gram. A small block of
wood is drilled and fitted
with short lengths of thin
copper strip. A piece of
rubber tubing acts as a
spring, effecting good con-
tact. A fibre cover is
screwed to the top, giv-
ing a pleasing appear-

e

Between numbers two '
and three, five pair of
phones can be con-

nected in  parallel. dl T g
If desired, these ?
phones can be con- !

3/16ths inch drill is

nected in series, by
simply plugging in 1 Y 5
the proper places. A 7 - “-‘é- 'é'
& PR P, &
L

used to make all the

h

necessary holes. The 7"
device will find alarge -y
use where
are used.

ance,

By EDMOND L. DeWICK

STANDARD
DRY CELL

RUBBER DISC

-BOTTOM

FRICTION
TAPE

FILL IN WiTH [
SEALING
WAX

How the apparatus looks when in use. Sev-
eral types of low-loss coils may be wou~d
with ease.

Turn Counter

By GEORGE B. HOSTETTER

Ordinarily, it is quite difficult to"keep track
of the number of turns when winding low-
loss coils. An old speedometer readily
solves the problem. By mounting it on a
piece of angle iron and fastening to its re-
set wheel a block of wood five ar six inches
square, which constitutes the coil-form, the
result is a useful revolution-counter which
avoids the necessity and bothersome task of
continually recounting the number of turns.
A most desirable feature, if the speedometer
happens to be in good condition, is the mile-
age recorder which will indicate vour speed
in winding. (Note the 50 mile-per-hour
reading at the time the photo was taken.
Some speed!—Ed.) The devize is really
very handy to have around. It is handy to
have a device on hand to help in the count-
ing of the number of turns being wound on
a coil. Evervone has experieced the delay
when he has to stop every other minute or
so to count the number of turns already

wound on the coil.

many

Heavy Duty *“B’’ Battery

Five ordnary dry cells can be converted
into a 2244-volt “B” battery which will last
a long time and is much cheaper in the
end, than a purchased one. The cardboard
casing is first removed and the battery cut
into three equal sections with a hack saw.
The carbon rod is next insulated with a
disk of sheet rubber, and a circular piece of
tin foil is placed over this, wiring it in posi-
tion. This converts the 1%4-volt cell into a
4%4-volt unit. The cells are bound together,
after which the interstices are filled with
sealing wax or pitch, in order to prevent
short-circuit. The cells are then connected
as usual, in series. Even worn out dry cells
will be found worth while to experiment
with. They still contain sufficient energy
with which to operate a tube, although they
may not be able to ring a bell. By the use
of this form of construction for “B” bat-
teries, mucl space can be saved. If direc-
tions are followed, several sets of these bat-
teries should last indefinitely.

BLOCK OF
£ wWOoO0D
WIRED TO
SPEEDOMETER

ANGLE
SUPPORT
rd

It is best to mount the recorder on the

workbench in a convenient corner. Its sim-

licity is clearly indicated in the above draw-

ing. Much faster work can be done with it
than Ly merely counting.
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A Portable Set De Luxe

By LYNN MATTHIAS
Construct Your Vacation Set Now

The portable receiver is finding more and more use as the art of radio steadfastly

advances from the hobby of a few to an ultimate necessity of a nation. For the

home and for travel, this ideal receiver incorporates all those good qualities neces-

sary for bringing complete joy to its constructor and owner. Employing the standard

regenerative circuit, and containing all the necessary batte-ies within a compact
carrying case, very good results are obtained.

UV-199 tubes are used and operate splen-
didly, Note separate battery compartment, w
. 7 /‘ : : ITH the approach of summer and the
v " 2% inevitable vacation which accompanies
PRIMAR . it, many of us would, literally, be “tickled
40 TURNS OF 3. z \ ; Yol .

silly” to have a real portable light-weight
receiver to take along. If you begin the con-
{ struction of the set now you will have no

Ne 18 DCC
SUWIRE

s ”

y / reason to fear that it will not be ready when

7 ‘ggg{;g&%e / your vacation comes around. Not only is it
/ simple to construct but it fulfills all the re-

TICKLER / quirements which make it worth the build-

ing. Tt is entirely self contained, simple in

=]  3oTuRNS OF

N‘-\'}‘ZRED'C" ’ operation, sensitive and selective, rugged and
attractive. Its extreme light weight, makes
£R it all the more appealing. With all the hard
DETAILS OF TUN o, knocks which must be sustained by such a
SECONDARY BRASS BRACKET set, it must be remembered that careful
GOTURS*SC")F __oJ_/ soldering is a requirement not to be over-
k Ne LBVIGE ’ ’ looked. Note the pleasing appearance of the
Bank winding is employed for the coils of the tuner, Set.
\, although any standard three-circuit coupler can
be used.

J ,, \

AERIAL
,DOUBLE CIRCUIT JACKS. AUDIO
» TRANSF
. TICKLER AUDIO TRANSF . l
30 TURNS
i GRID LEAK G
St TMEGORMS ) % - N g =1
s B ' ; I !
— T ', ) it
O . 3 F
v.
F —

-

e
\ \ooos MF. \
PRIMARY :
SECONDARY
40 TURNS g0 TuRNs CONDENSER i 1;22"2"
- TungR-" o Lo e > ®+30v
k 7 GROUND  (SEE DETAILS) + : + BATT. - 8' BATTERY f

Five jacks, one each for the aerial and ground, detector and first and second battery box. Two 20-ohm rheostats are used to control the filament circuits.
atages of amplification afford very handy connection terminals. The antenna Two 3-cell flashlight batteries in parallel will last indefinitely for the filament
s a coil of bell wire 125 feet long which, when not in use, is placed in the supply. The set will operate a loud speaker on locals,

-~

i
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A Page for the Novice

PART IV

J—

'I‘HE circuit diagrams on this page show SEC.- 30 TURNS géFE;ALBELAEK \ TusE
how regeneration may be added to non- ON 2% DIA.TUBE_ .
oscillating circuits. The only addition one S ]

has to make to the simplest form of non-
oscillating circuit shown to the right is to
add a tickler coil, which should be in in-
ductive relation to the secondary. The
variable condenser shun:ed across the sec-
ondary coil is used to vary the wave-length

&S
00025 MF.

range of the receiver. An aerial of about

75 to 100 ft. in length is recommended. A

good ground connection must, of course, be A ol M
available. The addition of regeneration to PR!-60 TURNS ~ + CO?‘IDENSFER
this circuit will increase the range of the Or_WHQE ON S i

receiver. It is always best to have a vari- 3% OIA.TUBE f—

able grid leak in the circuit because of the # %

difference in the characteristics of tubes. _—__-\ ‘&”
If trouble is experienced in obtaining re- — mm‘t
generation, reverse the tickler connections. T— *B* BATTERY

Sometimes it is desirable to cut down the

number of turns in the :ickler coil in order 22 '/2 VOLTS
to obtain greater range of regeneration. -
Care should be taken :a the operation of \
this receiver so that too much feed.back is
not obtained, as this may cause outside VggOIEB,I\_AEF = | o = FILAMENT %
interference. In the construction of the ON R GROUND — . RHEOSTAT
receiver the best of material should be used, ¢ DENSE —=|F= = -
as every little bit ot energy counts, \ e ‘A" BATT. ) J/

HE circuit to the left is a modification

of the standard two variometer-vario-
coupler set. The variocoupler was left out
in order to simplify the construction of the
receiver. A series condenser may be seen
situated in the aerial circuit. This is used
to cut down the wave-length of an abnor-

AERIAL E
mally long aerial. In fact, it is desirable to

! \ ) mE ! .
guges / use a long aerial in suburban localities and
- VARIOMETER then to place a fixed condenser in series
-Og?szSDME m = I/ with the antenna to cut down its length. A
. I long aerial collects more energy, but its
CONDENSER\ use cannot always be adopted, especially in
localities where interference is bound to
result. By interference we mean the re-
ception of more than one station at the same
time without the power of tuning them
apart. It is often desirable to place a fixed
condenser across the phones and "B’ bat-
PHONES teries, as this may result in an increase in
signal strength. In this circuit regenera-

tion is obtained by the use of a variometer
in the plate circuit of the tube. It works

on the principle of a coil shunted by a con-

Imm’ denser, or what is technica}ly known as a
tuned impedance. By varying the relation

between the stator and the rotor sections of

gheggy}; BZ.'Z?/-:T\-/'.-ERY the variometer.d:g;n::avtvis: can be intro-

ﬁ VARIABLZ

GRID LEAK

VARIOMETER /l?
GROUND %

.

'I‘HE circuit shown to the right is a modi- VARIABLE VARIOMETER
fied form of the Reinartz circuit. In 60 TURNS 0!-' GRID LEAK B

this case regeneration is obtained by the WIRE ON 3%°DIA.

use of a fixed tickler coil in series with a TUBE. TAPPED H

variable condenser. By varying the capac- EVERY 2 TURNS

&

.00025 MF.

ity of the condenser ore may obtain any
degree of regeneration he desires. As may
be seen, a semi-fixed antenna connection is
used. When very high selectivity is de-
sired less turns should be used. Of course,
this will cut down the signal strength, but
sometimes it pays to sacrifice somec signal
strength for greater selectivity. A variom-
eter instead of the usual variable condenser
is used to tune the secondary circuit. When
connecting the apparatus always ground the 25 TURNS
filament end of the coils. Also try always OF WIRE
to placg the rotor plates of the condensers
to the ground circuit. This will help mate-
rially in the avoidance of hand capacity
effects, which are wexperienced in some
poorly designed home-made receivers. It is
sometimes desirable to add a radio frequen-
cy choke coil of about 100 turns on a small
diameter tube in series with the phones, to
aid regeneration. If satisfactory results are .0005 MF.
not obtained at first, reverse the direction VARIABLE GROUND
of the winding of the ticler coil. COND ==

2 il _ e

‘B" BATTERY
22 '/2 V.
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RADIO ORACLE

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

Letters addressed

to this Department cannot be answered free. A charge of 25c. is made for all questions where a personal answer is desired.

30 HENR\z CHOKE

J

GRID LEAKE
MEG

STEP-UP
TRANSFORMER

20T.*180CC
WIRE ON
3'OA. TUBE

11T.418 D.CC.ON
H 1%" DIA. TUBE

30 HENRY

HIGH
CHOKE)  pegiSTANCE

[ ]
= +22v  +i00v

FREQUENCY
CHOKE

8" 2’2'/2V)

e
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No modern set is complete unless a good “B" battery eliminator is used
to supply the B’ voltage to the plates of the tubes.
condensers and correct size choke coils the AC ripple can be eliminated.

“B” BATTERY ELIMINATOR

(343) Q. 1. Joseph Rapaport asks for a
circuit of a good “B” battery eliminator.

A. 1. The circuit of the "B” battery
eliminator is given above; by following
closely the constants given you will hear no
hum in the receivers. To some people, the
cost at first seems prohibitive, however, the
equipment will pay for itself in a short
while. For obtaining variable “B” battery
current for the detector use a high value
variable resistance.

CAPACITY

(344) Sol Kupferman, Coshockton, Ohio,
asks:

Q. 1. Kindly explain as clearly as possi-
ble the action of the condenser in R.F. and
D.C. circuits.

A. 1. In an arrangement known as an
electrical condenser which consists of con-
ductors and insulators, electrostatic energy
may be stored up. The action is similar in
analogy to that of a gas tank used for the
purpose of storing gas. The amount or
volume of gas which can be held by a tank
is not fixed. Thus, if the pressure is doubled,
twice the volume of gas can be contained
within the tank. If the pressure is increased,
more gas can be stored until eventually the
tank bursts.

This is exactly what happens in a con-
denser, The amount of electrical charge
g.ven to a condenser depends on the poten-
tial difference or electric pressure, the charge
being directly proportional to this potential
difference. The capacity of the condenser
is expressed by the constant ratio of charge
to the potential difference, symbolized: Q
divided by V equals C

Besides depending upon the distance apart
between its plates and the kind of dielectric
between them, the capacity of the condenser

By the use of large

varies according to the size of its plates.
Radio frequency currents readily pass
through condensers. As the frequency be-
comes lower, less and less current is allowed
to go through until when a direct current is
applied to its plates, no current whatsoever
flows.

In resistance coupled amplifiers it is at
once understood why blocking and by-pass
condensers are used, the term by-pass being
used when speaking of radio frequency cur-
rents and the term blocking condensers used
when it is necessary to keep the plate volt-
age from directly affecting the grid circuit.

Some of the Interesting
Articles Appearing in the
May Issue of Radio News

History of Radio Inventions.
The Inventions of Reginald Fessenden.
The Life and Work of Lee DeForest.
Hotel Furnishes Radio for Its Guests.

By C. Brown Hyatt
Radio in 1938. By H. Gernsback
The Monophase Circuit. By Frank H. Dalet
Radio in the Cave Disaster.

By C. W. Williams

A Five Meter Transmitter. By W. B. Arvin

Television for Amateurs. By S. R. Winters

e

CHOKE COIL

(345) Q. 1. Harry Bertman, Dallas,
Texas, desires to know the construction of
a five-millihenry inductance.

A. 1. A five millihenry choke coil con-
sists of about 250 turns No. 28 D.C.C, wire
on a two-inch diameter tube.

Short waves are rapidly coming into use for broadcasting purposes,
on account of the greater carrymg powers and less fading experi-
enced on these waves.

The circuit shown is the latest Reinartz type.

SHORT WAVE RECEIVER

(346) Q. 1. A. Larsen, Denver, Colo.
Please publish a good circuit for a short
wave receiver.

A. 1. The diagram is given herewith,
The winding is made in the popular basket
weave form about three inches in diameter.
Wind three turns, then tap, also placing
taps at the eighth and twentieth turns,
The tickler consists of a one and one-half-
inch diameter coil placed about one inch
below the filament end of the secondary.
The secondary condenser is of .00025 mf.
and the regenerative condenser is of .00025 or
.0005 mf. capacity. These condensers must
be of the latest design low-loss variety. The
R.F. choke consists of about 100 turns of
wire wound on a short length of wooden
dowel. The wave-length range of the re-
ceiver described is from about 20 meters up
to 150 meters. The tube must be removed
from the base and leads soldered on the
connecting wires so as to lower the capacity
and also to make the tube non-microphonic.

GRID LEAK

(347) Q. 1. G. Reiser, West Hoboken,
N. J., asks: What is a grid leak and what
are its uses in a radio circuit?

A 1. A grid leak is used in a radio
circuit to let the radio frequency currents
leak off the grid. If these currents were
allowed to accumulate they would render the
vacuum tube inoperative until these charges
leaked off in some manner.

Q. 2. Frequently the grid leak is placed
between the grid and the filament and some-
times across the grid condenser, which is
usually the best position?

A. 2. The most generally accepted meth-
od is to place the grid leak across the grid
condenser, but with some tubes the other
method works out better. We would recom-
mend that you try both methods until best
results are obtained.

WE want descriptions of new radio ideas which you have
Take photographs of the im-

portant parts and make pencil or pen and ink sketches of the
; hook-ups or mechanical details, et cetera.

worked out in practice,

WANTED!!! RADIO ARTICLES

We are particularly

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.
pay good prices for your ideas.

We will
—Editor.
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150 T.* 28 D.CC.
WIRE ON 3" Tl.'lBE

150 T.* 28
C.C.C. WIRE
ON 3° DIA.

TUBE}

RIBBON

The low power broadcasting set shown above can be used to communicate with stations about

10 to 15 miles apart,

BROADCASTING TRANSMITTER

(348) Q. 1. J. u. Coggill, Concord,
N. H., please send me diagram and expla-
nation for the construczion of a small port-
able broadcasting set with a range of about
10 miles.

A. 1. First of all, you must be examined
and have a license for broadcasting. The
circuit for the set is given above. For the
plate supply, we recommend that you couple
a generator to the motor of the truck or
vehicle you are going to house the trans-
mitter on. The filaments can be supplied
by the storage battery used for the starting
system or ignition sysrem of the truck. A
good antenna must, of course, be available.
The ground connection can be obtained by

The modulation system is of the best and, latest desigr.

driving a six-foot copper or iron bar into
the ground.

OSCILLATIONS

(349) Q. 1. R. Simpson, Chicago, IIL,
please explain how oscillations are produced
in the circuit I am sending you.

A. 1. The phenomenon of self-oscillation
is rather remarkable and is usually explained
as follows:

A momentary accidental EM.F. on the
grid may cause a sudden variation of the
anode current. The circuit LC consequently
tends to oscillate since the condenser C be-
comes charged and then discharged through
L. These weak oscillations in LC induce
similar oscillations in R, and are then com-
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Herewith is shown a fundamental oscillatory
circuit.

municated to the grid of the vacuum tube.
The oscillations are magnified by the amplifi-
cation action of the tube and thus reinforces
the oscillations already existing in circuit LC,
with which they are in phase. The magni-
fied oscillations now induced in T are magni-
fied by the tube and so the process goes on
until the oscillations in R and L are self-
supporting. This, of course, takes place in
a fraction of a second. The frequency of
oscillations thus produced may be varied by
altering the value of the variable con-
denser C,

o

SCIENCE AND IN-
VENTION lead:
again, something en-
tirely new!! The Mys-
tery Set, a five tube
wonder. Submit itc:
circuit and win
prize.

o

OR the first tim. in the history of the

radio art, a very ri~vel contest such as has
never been held before, is being sponsored
by SciENce axp InvENTION, Opportunity is
given to the readers »f SCIENCE AND INVEN-
TION to exercise their mental powers in
guessing the correct circuit used in the wir-
ing of the above five tube receiver. Look at
it carefully, study minutely the front panel.
Ponder a while, v/hat may be behind the
panel, the three large dials and the two
smaller ones? The three large dials to the
left operate—well, we will let the guess-work
up to you—maybe they operate condensers or

variometers. Probably it is a—well, we will
let everything up to vou. What are the two
small dials for, can they be——? Or are

they something else? The size of the panel
is seven inches wid: by twenty-six inches
long. There is nothing hard about it. You
may submit as man;* circuits as you desire.

$190.00 In Prizes For Ci

It is not necessary to state the constants of
any of the parts, i. ¢., the capacities, induct-

ances, resistances, etc. All that is essential
is a carefully drawn diagram, which should
represent your idea as to what circuit is em-
ployed in the receiver.

reuit, Used In This Set.

$100.00 GOLD IN PRIZES
Ist Prize - - - - - $50.00
2nd Prize - =« - « - 20.00
3rd Prize . . - . - 15.00
4th Prize . . . - . 10.09
Sth Prize « . =« =« =« 5.00

This is not a freak set.
The circuit used is a
standard one. A won-
derful distance getter.
Come on, Radio Fans,
do your stuff. Better
than a crossword puz-
zle and more interest-
ing to solve.

RULES

1—Contestants may submit as many entries
as they desire.

2—Circuits must be carefully and clearly
drawn in ink on one side of a sheet of
white paper. All symbols should be
marked as to what they are supposed to
represent.

3—The contest closes at noon on Saturday,
July 2, 1925.

4—In casc of a tie, duplicate prizes will be
awarded to each contestant so tying.

5—The correct circu't or the nearest to it
will be awarded first prize.

6—All circuits must bear the contestant's
name and address in the upper right hand
corner. The date must also accompany
the above.

7—The circuit and photo of the interior of
the set will be published in the September
or QOctober issues.
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No. 1,514,400,

SN

issued to Frank M. Steiner,
describes an improved type of towel holder for
washrooms, wherein the same section of the

toweling is used only once. A roll of absorb-

ent cloth is kept in the hinged cabinet as illus-

trated above and when a clean section is

desired, it is pulled down and the remainder
allowed to collect as shown.

Locking Device

T

e

No.
covers the design of wood screw which is to
be locked in position by means of a nail as

1,518,119, issued to Warren C. Rees,

illustrated above. It is impossible for a screw
of this nature to loosen.

Circuit Breaker

CONTACTS 7 i

g

VT

No. 1,511,382, issued to Dayton Ulrey and Daniel 1. Mayne, covers
several designs of fluid circuit breakers, the most basic of which is illus-
A conducting fluid, preferably mercury, completes the
The circuit is broken when
the iron is tilted and so prevents overheating and waste of power.

trated above.
circuit when the electric iron is horizontal.

o ST AN DL 0

WANTED

A RTICLES 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
free sample copy to:
MOTOR CAMPER & TOURIST
53 Park Place,

New York City.

4L ST I TYY,

Vacuum Cleaner

No. 1,596.231, issued to Frank W. Fink-
housen, describes a novel type of portable
vacuum cleaner which is entirely self-con-
tained. Above at the right is shown a cross

sectional view of this device, A small dust

bag is incorporated in the handle. An elec-

tric motor operating from the house current

turns a fan which in turn is belted to a small
brush as shown.

type of tire pump clamps illustrated above.

secured on a swivel to the running board of the car, whereupon the

handle is fastened by another swivel clamp to one of the rear wheels
which is jacked up and turned by means of the motor.

3
No. 1,520,829, issued to Gustave Lidseen, cov-
ers a type of oil can which cannot spill even

though upset. Furthermore, a measuring de-

vice is incorporated which, if desired, allows

only a certain amount of liquid to cscape.

Both the measuring and the sealing devices

are actuated by a finger lever as indicated
above.

Ear Cushions

1

No. 1.514,152. issued to Hugo Gernsback, pro-

tects a soft pliable cushion of a highly re-

silient material designed to be placed over the

cap of a radio or telephone receiver, making
the same more comfortable in use.

Tire Pump

No. 1,520,249, issued to Elmer Kaufmann, provides protection for the

One end of the pump is
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NOT TRAINED FOR IT

“Our old friend Bill is dead,” one man
said to another.

“Why, [ thought he took some scientist’s
advice and took something to prolong his
life.”

“He did, but a train ran over him.”—
Edna May Bush.

REDUCTIO AL ABSURDUM!

T £ ACHER:
“N ow hydrogen
is a good reduc-
ing agent and—"

PuriL: “Gee,
I'1] tell my
mother. She has
tried all the dif-
ferent kinds on
the market and
only gets {atter
on them.”—Ned Guffe , Reporter No. 6,042,
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A NUTTY ONE!
EtHYL: “You must nave had an electrical
engineer decorate your cake.”
BeTHYL: “Why?”
ETHYL: “It has nuts alternating currents.”
Euverett Shepard.

WRONG, HE'S AN EQUININE
“Harry, what is an .djective meaning like
a dog?”
“Canine.”
“Name correspondin= adjectives for other

animals.” )
“A cat's a feline, an ox is a bovine, a cow

is a vaccine, and a horse is a quinine.”—
Paul Slifer.

MORE TRUTH, ETC.
Nervous Orp Lapby: (expecting to take
her first airplane ride): “Is this airplane

perfectly safe?”
“Safest on earth, madam,” answered the

pilot.—P. P. Udre.
A LIGHT PAINT

Ncur: “T have
found out how to
make luminous

paint out of any
kind of paint.”
Pro.: “How?”
Nur: “Put an
electric light in
it."—Joscph Wm.
Schilling.

AND YOU CAN STOP IT FROM
TALKING

“Radio is certainly a wonderful thing.”

“I should say it is. Why my wife will sit
and let it do all the ta'king.” —Ned Guffey,
Reporter No. 6,042,

HOW WOULD A COP DO?

Dums: “What's that?”

Dora: “A lightning arrester.”

DuMms: “Oh, yes, anc after it's arrested it
becomes chained lightning.”—Harry Boya-
fian.

OHM, SWEET OHM

FatHEr (calling to his son’s room):
“Bobbie, are you dc'ng your homework
now?”’

Bompie (testing a pair of wireless head-
phones) : “Yes, dad, I'm doing my ohm-
work."—T. B. Marsden, Jr.

Scientific Hymor

First, Prize $3.00
THE PATENT OFFICE?

SonN: “Pa,
what is an in-
ventory ?”

Pa: “A
place to put
crazy invent-
ors I sup -
pose.”— Mal-

colm D. Hart-
ley.

g i

g

YOU DON'T GIVE A DIAMOND IF
YOU WANT TO CUT HER
ProF: “A diamond will cut the hardest

substances.”
Stupe: “Yeh, it will even make an im-
pression on a woman.’—Stan Symms.

E receive daily from one to

two hundred contributions to

this department.  Of these
only one or two are available. We
desire to publish only scient’fic humor
and all contributions shoula be origi-
nal if possible. Do not copy jokes
from old books or other publications
as they have little or no chance here,
By scientific humor we mean only such
jokes as contain something of a scien-
tific nature. Note our prize winners.
Write each joke on a separate sheet
and sign your name and adcress to it.
Write only on one side of shcet. We
cannot return unaccepted jokes. Please
do not enclose return postage.

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

THE BOY DEVOLUTED

TomMmy: “Teacher, I'm beginning to be-
lieve more and more in the theory of evolu-
tion.”

TeACHER: “In what way?”

ToMMy: “Well, Dad called me a monkey
and I told him he shouldn’t fcrget he's my
{ather.”—Adeclbert Body, Reporter No.
18,360.

THE RIGHT SPIRIT

MAGICIAN in performance: “So, you see [
merely dip these photos in the magic liquid,
and behold! spirit photographs develop right
before your eyes.”

Skepric in audience: “That’s nothing,
He's probably using spirits of ammonia.”—
E. A. Daansen, Reporter No. 17,657.

HE WOULD MEOW IF THEY
WERE CATGUT

Doc: “Why do
you meow and
how. so much?"

Cat: “If you
were as full of
violin strings as
I am you would

howl too.”—Ned
- Guffzy. Reporter
No. 6,042
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AGE, NOT EGGS

TeacHER: “What are the different ages of
history ?”

WiLLIE: “The stone age, the bronze age,
and the iron age.”

TeacHer: “What age are we living in
now ?”

WiLLie: “The hard-boiled age.”—Ralph
L. Garrett,

AND GOLDEN HOURS!
L ECTURER :
“Science per -
forms  wonders.
Aviators can now
destroy clouds
w it h clectrical
sand.”
Amazed
from the audi-
ence : “Gosh,
that's wonderful.
Now, if they only knew how to salvage the
silver lining."—/'m. A. Heitler, Reporter
No. 11,783.

THE ENGLISH PROFESSOR TAKES
UP SLANG

1. Cease masticating the fabric.

2. Torrid canines.

3. It is the feline’s facial hirsute adorn-
ments.

4, Atta young male of the species “homo
sapiens.”

5. I will announce to the third planetary
satellite of the sun.

6. It is the small, succulent fruit.

7. Might I ask if it is not the veracity or
conformity to facts?

MEANINGS

1—Quit chewing the rag.

2—Hot dog!

3—It's the cat’s whiskers.

4—Atta boy.

5—TI'1l tell the world.

6—It's the herries.

7—Ain't it the truth>—Edgar Welch, Re-
porter No. 7.809.

BUT THE HYPO WILL DISSOLVE
IT

voice

A photograph-
er's wife, hearing
screams from her
infant son. rushed
into the dark
room and found
her husband dip-
ping little Oswald
up and down in a
large tank.

“Heavens,

_Her;{',\' 1” she exclaimed, “What are you do-
ing:
“Calm yourself, Lizzie,” came the laconic
response, “the child swallowed a quarter and
I am giving him a hypo bath to remove the
silver.”'—Sam Y. Caldwell.

PERHAPS, IN THIS CASE

ProFessor oF AsTRONOMY (Lecturing
on the opposition of Mars): “And now,
gentlemen, let us consider the relative posi-
tions of the celestial bodies concerned. Let
this incandescent lamp represent the sun, this
glohe shall be the earth, and well, my hat
here may represent Mars.”

BriGHT STUpENT: “Professor, is Mars in-
I91a6tgiéed?"—L. C. Cartwright, Reporter No,
WE SECOND THE MOTION

Mrs. B.: "I think your daughter recites
very well. Don’t you?”

Mrs. A.: “All she needs is a short course
in electrocution to finish her off, as you
might say.”—I. Cady.
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The “'Oracle” is for the sole benefit of all scientific students, Questions 3.
will be answered here for the benefit of all but only matter of sufhcient in.
terest will be published. Rules under which questions will be answered:

1. Only three questions 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,

made for each question.

Sketches, diagrams, etc., must be on separate sheets. Questions
addressed to this department cannot be answered by mail free of charge.

If a quick answer is desired. by enail, a nominal charge of 25 cents is
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.

HEAT

(1824) Q. 1. John Hopkins, of Rome, N. Y.
wants to know what is meant by the mechanica
equivalent of heat. ) .

A. The mechanical equivalent of heat is
the energy required to produce a given amount
of heat. The amount of heat ia most conveniently
measured in units of weight of water heated one

Wi

NN N7

The simplest method for the determination of
the mechanical equivalent of heat is shown
above.

degree of a thermometric scale. The mechanical
equivalent of heat used in this country and in
England, generally, is the energy required to
raise the temperature of a und of water one
degree Fahrenheit. It is called the British-Thermo-
unit, abbreviated, B.T.U. The honor of the de-
velopment of the equivalent of heat and energy
oes to the famous scientist, James Prescott
oule, who originated the apparatus shown above.
The weights are drawn to the top and on descend-
ing, paddles churn the water. The friction caused
by this operation heats the water and the rise
in temperature is indicated by the thermnometer A,
which is immersed in the water. The energy re-
quired to heat one kilogram of water onc degree
Centigrade is equal to the work done in raising
a weight one kilogram to the height 427 meters,
and 778 foot-pounds of work are required to raise
the temperature of one pound of water one degree
Fahrenheit.

EINSTEIN'S THEORY

(1825) Q. 1. Herbert Davis, West New York,
J., desires more information concerning what
are really the four dimensions,

A. 1. Time and again, we have discussed Lin.
stein’s theory of relativity in these columns.
Every once in a while questions pop up about
some hazy point which one has in his mind.
These can readily be answered since it is not
necessary to go into intricate mathematical con-
siderations.

Start with any point “A,” in pure mathe.
matics, a position of no dimeusions in space.
Moving *“A” in_one direction, we produce *B,”
a finite line. If ‘B is then moved its own
length, we have a definite area, *“C.” The plane
“C” can then he moved so as to create a three
dimensional object, “D."

So_far, starting from_a position, we have length,
breadth and depth, Of course, it is readily evi-
dent that these constitute our conception of the
three dimensions in which we live. The fourth
dimension is a mathematical conception used in

calculations, especially in working on the Ein-
stein theory.

There are many books on the subject and we
sball be pleased to give the names of publishers
to our readers who may be interested.

Q. 2. Kindly publish the dimensions and the
distances of the planets from the sun.

. 2. In the order of their size, the planets
in_round figures are as follows:

Mercury, 3,000 miles in diameter.

Mars, 4,200.

Venus, 7,600.

Earth, 8,009,

Uranus, 35,000.

Neptune, 35,000.

faturn, 73,000.

upiter, 90,000.

It is interesting to note that Neptune has one
moon, the EFarth has one moon, and Mars two;
Uranus, four; Jupiter, nine, and Saturn, four

einn " n T

(mportant Articles to
Appear In May ([ssue of
“The Experimenter”

Electrical Transmission of Pictures.
Laboratory Reproduction of Solvay Process.

Internal Resistance of Cells.

Experiments with Tesla Resonator.
By Kenneth M. Swezey
Fun with Spark Coil. By Esten Moen

Paper Disc Loud Speaker.
By James Farnworth

-,

rings and ten moons. There is a possibility that
the Earth has a second extremely small satellite.
comparison hetwecn the largest known suns

is very interesting. The diameter of the earth’s
sun is 864,000 miles, that of the sun Arcturus,
21,000,000, the sun Betelgense, 215,000,000 miles
and that of Antares, 400,000,000.

The following is a table giving the distances
of the planets from the sun:

Mercury, 36,000,000 miles,

Venus, 67,000,000.

Earth, 93,000,000,

Mars, 142,000,000,

éupitcr, 483,000,000.

aturn, 886,000,000.

Uranus, 1,800.000,000.

Neptune, 2,800,000,000,

There is no particular reason why there may
not be a number of other undiscovered plancts
existing. We have been limited in our study of
the heavens because of our telescopes. The largest
telescope is the reflector at the Mount Wilson
Observatory, California, which is 100 inches in
diameter. It is hardly possihle, with present-day
methods, to huild a larger reflector. Some time
ago there was discussed the prohability of using
a pool of mercury rotated at high spced to serve
the purpose of a reflector. The device was to
have been built at the bottom of a mine shaft

B e R TR

shall be glad to give you other data we hav

on one side of the paper and state exactly in a few words just
and drawings of many of these articles in our files and can furnish
self-addressed envelope. Make all questions concise and speci

fic.
Address all inquiries of this nature to INFORMATION EDITOR c/o Science and Invention, 53 Park Place, New York City.

F you want additional information concernin
e at our command.

somewhere in South Amecrica. The work has
never been done. nor do we believe that it has
progressed any since.

What with the possibility of motion pictures
by radio, there is a likelihood that it will bhe
possible to build vacuum tubes which will have
the property of amplifying the light coming from
such distant sources.

CONDUCTANCE OF HEAT

* (1826) Q, 1. W. B. Jones, of Memphis, Tenn.
asks for information concerning the conductivity
of metals for heat,

WATER
THERMOMETERS _ 4

It is very easy to set up the apparatus for
finding the conductance of a metal for heat.
This experiment will be found very instructive.

A. 1. Searle’s method of determining the con-
ductivity of a metal for heat is as follows: A
short bar, say one inch in diameter and six
inches long, is heated at one end by steam while
at the other end is kept cool by a stream of cold
water which flows through a pipe closely wound
around a bar in a helix, as shown in the figure.
The whole assembly is thoroughly packed in hair
felt, or asbestos, either of which is a very poor
conductor of heat, so that heat cannot cscape
from the sides of the bar, but must flow from
the hot toward the cold end, where it is absorhed
b{ the stream of water. When a steady condition
of flow is reached the hcat passing through the
length of the bar at any time will be equal to
that removed by the stream of water. Thermome-
ters are mounted at the ends of a helical tube,
by which the temperature, as it flows throngh the
helix, multiplied by the total weight of water
that passes in any given time, gives the quantity
of heat transmitted along the bar in that time.
The temperatures at two .points on the bar, such
as t; and ty; are measured by thermometers, the
distance d hetween those points is measured, and
also the cross-sectional area A of the bar. All
the elements are then known for computing the

: ﬁA (t,-t)
conductivity from the formula H — B .
K is a constant which depends upon the substance
of which the metal is made, and is known as the
co-efficient of conductivity.

DRYING PROCESS

l51827) Newell Anderson, Moose Lake, Minn.,
asks:

. 1. Can you give me a good drying process
for lumber?

A. Vacuum drying experiments for produc-
ing lumber of a good quality in a short time
have been carried out in Sweden. The entire
process is merely in an experimental state, and
consequently any experiments which you conduct
upon the system might be of value to you. Per-

FREE INFORMATION

g any of the subjects illustrated and described in this number of SCIENCE AND INVENTION we
To make this work as easy as possible for our editors, plcase be brief. Write only
what it is you desire further information on. We have the original manuscripts
much additional data in most cases. Please do not fail to send stamped and
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naps we may make a suggestion along this par-
sicular line, inasmuch as the process is not yet
oatented in America.

We would advise that you secure a small metal
-ank about six feet long, and three feet in diam-
eter. 1f electricity is cheap, place several elec-
tric heaters within the tank, so that_the temper-
ature of the entire space mav be raised at least
212° F. Then connect a vacuum pump to the
tank. This may be made from a discarded gaso-
line engine, or a small vacuum pump can be
purchased.

The entire system should now be put in oper-
ation and various experiments tried, ‘with regard
to both temperature changes and vacuum gauge
readings. These should be carefully plotted and
charts made of the systcms. to determine the
best results which can be ob:ained from regular
trees. If the experiments are intended to be
tried out on a still smaller scale, we would
suggest a small water tank or a wooden box fit-

ted with a tight cover, and lined inside with
asbestos. Hcat in the form of a steam coil
is to be applied to the box, and small

branches of trees should then be inserted in the
box for treatment. A small bicycle pump, re-
versed, and connected to s motor will serve ad-
mirably for the production of the partial vacuum
needed.

POTENTIAL

(1828) Q. 1. Robert Wormatd, Brooklyn, N. Y.
wishes to know what is meant by the fall of
potential in an electric cireuit.

A. 1. From the diagram, :t can be seen that
everywhere in the externai circuit from C to Z
the current flows from points of higher to those
of lower potcntial, and is, therefore, expending
energy. But there is a great rise in potential from
the zinc to the acid at A; at this point the cur-
rent, therefore, must receive energy from a chem-
ical action which effects the face of the opposing
difference of potential. From A to B there is a
sudden drop of potential wiich shows that at
+hat point also energy must be spent, but in this

r

The above is a graphic illustration showing
the fall of potential in a dry cell

case against the chemica. forces which at this
ooint exert a E.M.F. against the current. The
snly place where energy 1s absorbed by the cur-
rent is at the surface of the zinc plate and, there-
fore, the energy of a chemical action at the zinc
olate supplies that which is spent in all other
parts of the circuit. . This conclusion is based on
the law of conservation of energy. At any point
in the circuit where there is an electromotive
force E, the energy taken in or given out per
second is equal to IE, where I is the current
strength. The energy is ahsorbed if the current
is with the E.M.T., and is given out if the current
is against it.

PRINTING TNK

(1829) Q. 1. Jos. Reppaport, Los Angeles,
Calif., asks about the composition of printing ink.
. Black printing inks owe their color to
the finely divided carbon or lampblack, which

.atter may be made from resin oil, and other car-
bon containing substances according to the quality
of the ink desired. There are, however, certain
requirements for all printing tnks. The ink must
be a thick and homogeneous iiquid. It must con-
tain no other solid matter tnan finely divided car-
bon, and every drop when examined under a
microscope must appear as a clear liquid con-
taining black grains uniformlv distributed. Many
different materials for making it are given in
recipes, so many, in_ fact, that it is often impos-
sible to discover their true use in the ink. The
following is a list of articles commonly in use
for the manufacture of printing ink.

Boiled linseed oil, boiled without driers.

Resin oil from the dry distillation of resin.

Resin itself, especially American pine resin.

Soap, usually resin soap but occasionally ordi-
nary soap.

Lamp black and other pigments.

HYDROGEN
(1830) Q. 1. M. Conta, Rome, Oregon, please
tell me how I can produce hydrogen gas cheaply.
A. 1. A large flask or bottle is fitted with a
two-hole rubber stopper. Through one of the
holes is thrust a thistle tube, and through the

HYDROGEN GAS

DILUTE
SULPHURIC
ACID

N

2INC STRIPS

‘VATER
This shows a laboratory set up for the prepara-
tion of hydrogen gas.

other a right-angle piece of glass tubing. Water
is put into the bottle to a height to immerse the
lower end of the thistle tube. Pieces of zinc
scrap are introduced taking care not to break
thc glass. It is now corked tightly with the
stopper. Dilute sulphuric acid is poured in
through the thistle tube, hydrogen gas comes
off and can be collected by inverting a bottle
full of water in a tank of water and bubbling the
gas into it. The bubbles from the rubber tubing
to which the gas generator is connected will dis-
place the water in the bottle by what is known
as downward displacement. The <chemical re-
action for this is as follows:
Zn 4+ Hp SO, = H: 4+ Zu 30,

GERMICIDES

(1831) Q. 1. Harvey Brownsteia, Philadel-
phia, Pa., asks: “What is the best known germi-
cide which can be taken internally and leave one
uninjured and ‘'‘sterilized”?

1. This timely question of great import
brings to mind the recent discovery at Johns
Hopkins University by Dr. Veader Leonard of
the School of Hygiene and Public Health. Tt is
well known that carbolic acid is the most power-
ful compound of germicidal valuc known to med-.
ical science. Keeping this in mind, Dr. Leonard
made and tested a large number o: compounds
and has finally achieved success with one of them
similar to carbolic acid. It is only too well known
that the acid will kill any germs with which it
comes into contact and will equally kill anyone
who swallows it.

By slight changes in the structure of the mole.
cule, the more or less familiar resorcinol, which
is also poisonous, is obhtained. Tt is from this
compound that the final new product is evolved.
There are a great number of uses to which the
new substance may be put. In cleaning up long-
standing infections of the kidneys and urinary
tract, it is acknowledged to he the greatest dis.
covery as yet made. By the name of hexylresor-
cinol, the new antiseptic is practically fifty times
stronger than carbolic acid in its power to kill
disease germs, yet it can he swallowed by anyone
without causing the slightest injury

“ enan

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 -o 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. f you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you noth-
ing to do so.

LI T

1

To Newsdeal
Address

Please reserve for me ........copies of
SCIENCE & INVENTION every pm;n:)h
uglt‘xl I notify you otherwise, and greatly
oblige,

Name

Address
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Ten years were required in which Dr. Leon-
ard s associates finally perfected this new medi-
cinal. Having tried the antiseptic on animals
which later showed no ill effects, the Doctor
swallowed some himself and was not harmed.
Continued internal applications caused no notice-
able injury and when applied to several cases of
severe infection of the kidneys, they were cleared
up in 48 hours, which is truly a remarkable
record.

There are many who claim that the science of
meaicine has not advanced since the early days
of the Egyptians. Especially is this true when
time worn remedies are used and are found to
effect a sure cure. However, as a whole, it must
be admitted that our surgeons and physicians are
doing some very wonderful work and due credit
must be given them for 1t.

GALVANIC BATTERY

(i1832) Q. 1. J. Anderson, Cheyenne, Wyo.
Kindly explain the action of a galvanic battery.

A. The action of a galvanic battery may
be briefly put as follows: There are a number
of zhemical compounds, which may be salts or
acigs. which when put into water are in part
decomposed, a small portion being converted into
positive and negative ions. Thus sulphuric acid
gives positive ions of hydrogen and negative ions
of SO, It will be observed that there are no
cha-ges or electrons set free. The negative ion
oes to the zinc plate and it combines therewith
orming a zinc salt, in this case zinc sulphate.
The hydrogen ions go to the carbon or copper plate
but cannot combine therewith. In the formation
of the zinc sulphate, charges of electricity in the
shane of electrons are set free; at the carbon
plate electrons of the opposite sign are set free
and the effect of this is that a current of elec-
tricity goes through the wires connecting the two
plates and the current is in a sense maintaincd
through the solution of the battery by a passing
along of the jons or an alternate action of each
one upon its neighbor. If there is nothing at
the carbon end for the hydrogen to combine with,
the bubbles go off as a gas or some of them may
stick to the plate and impede the action of the
battery. Thercfore, an oxidizing agent is intro-
duced into the battery to get rid of this hydro-
gen. Potassium bichromate is very much used
for this purpose and manganese binoxide is also
used universally in dry batteries.

COPPER
OR
CARBON

/ .
DILUTE SULPHURIC ACID

The simplest form of galvanic battery con-
sists of a carbon or copper rod and a zinc plate
immersed in dilute sulphuric acid.

FORCES

(1833) Q. 1. Nat. Greenspan, Sullivan County,
N. Y., asks the definition of all known forces.

'A. 1. A force is anything that tends to change
the state of a body with respect to resi or motion.
If a body is at rest, anything that tends to put
it in motion is a force; if a body is in _motion
anything that tends to change either its direction
or its rate of motion is a force. A force should
always mean the pull, pressure, rub, attraction
(or repulsion) of a body upon another, and al-
wars implies the existence of a simultaneous
equal and opposite force exerted by that other
body upon the first bedy, ¢ e, the reaction. In
no case should we call anything a force unless
we can conceive of it as capable of measurement.

Forces may be divided into classes, extraneous,
mosecular and atomic; extraneous forces act on
bodies from without; molecular forces are exerted
between neighboring particles of bodies. Extran-
eous forces are of two kinds, pressures and motor
forces; pressure simply tend to produce motion ;
motor forces actually produce motion. Thus, if
gravity act on a fixed body, it creates pressure;
if an a free body, it produces motion.

Molecular forces are of two kinds, attractive
anc repellent; attractive forces tend to bind the
particles of a body together ; repellent forces tend
to thrust them asunder. Molecular forces are
continually exerted between the molecules of
bodies, and on the predominance of one or the
other depends the physical state of a body as
solid, liquid or gaseous. The reactions between
electrons and nucleus or protons in the atom
represent atomic forces.
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Prizes of
More Than

$28000.

Science and Invention for May, 1925

Offered by Science and
Invention Magazine

00

$11,000.00 is being offered by Sciexce axn INVENTION
magazine and Joseph F. Rinn for proof of spiritualism, and
psychical phenomena. The conditions of Mr. Rinn's offer
of $10,000.00 were explained in the August, 1923, issue of
this publication. The details were again repeated in the
October, 1924, issue of SciExcE Axp [NVENTION magazine
in the Readers Forum. Briefly, the award is divided up
into the following. $1,000.00 to anybody who will read an
open book placed behind his back. $1,000.00 to anyone who
will produce a readable message on a ouija board. the let-
ters of which have been transposed. $1.000.00 to anyone
who will produce a message on slates. $1.000.00 to anyone
who will prove telepathy. $1,000.00 to anyone who will
describe in detail and in advance an event or calamity which
eventually takes place over which he has no control and
of which he has no previous knowledge. or will produce
a picture on a negative placed in a locked safe. $5,000.00
to anyone who will produce ectoplasm. All effects must be
devoid of fraud. To Mr. Rinn’s awards, SciExcE axp Ix-
VENTION adds another $1.000.00 to anyone who will produce
any type of manifestation which cannot be duplicated by
trickery.

This_contest, which has been extended for another year,
closes May 1. 1926. It is advisable that the reader refer to
the rules of the contest, so that he may familiarize himself
with the conditions of the test. In this challenge every
medium is included.

$5,000.00 in prizes is awarded by SCIENCE AND INVENTION
magazine for a perpetual motion machine. This publication
does not believe that perpetual motion is possible. It brands
as imposters all who have claimed to have developed a per-
petual motion machine that would work, but whn destroyed
it because they were afraid that the idea would be stolen,
or because they feared that they would get nothing for it.
and could not protect the idea without a patent. for which
they had no funds. This publication will pay to anyone
demonstrating a working model of a perpetual motion
machine $35,000.00 with which sum the expenses of apply-
ing for a patent can be met, leaving most of the sum as
surplus. We are not interested in securing the rights to
the invention. The conditions of the contest are that the
device be brought or be shipped to the offices of Sciexck
AND INVENTION magazine, that we must be satisfied there
is no trickery in making the mechanism work, and the de-
vice must work by gravity. Mechanisms operating by atmos-
pheric pressure changes, temperature changes or humidity
are not considered perpctual motion devices.

" There are no hitches or strings tied to this offer, the de-
tails of which were published in the March, 1925, issue of
SciENCE AND INVENTION magazine. The contest is open to
evervone and is aimed to guard against fraud. The date of
expiration is March 1, 1926. See the issue referred to.

Pending Contests $100.00 In Prizes for Circuit Diagram of the Mystery Set Announced

in This Issue.

Contest Closes July 2, 1925.

Thirty-five Combination Pen Pencils Awarded as Prizes for Uses
of Inner Tubes for Automobile Tires, Announced in March, 1925,

Issue.

Contest Closes May 1.

$1000.00 Monthly Contest Awards

FIRST PRIZE $100.00

The Lost World, by Edwin Schallert............oiivrrrunnennnnns 14-15-16
SECOND PRIZE $75.00

Predicting the Sex of the Unborn, by Dr. Isaac Fried, M. D......... 20
TWO PRIZES OF $50.00 EACH

Transmutation—Is It Possible? by Charles T. Dahama, Ph.D .. 39

Model Demonstrates Eclipses, by Dr. Ernest Bade..........c....... 48-49
THREE PRIZES OF $35.00 EACH

The Mystery of Atomic Energy, by Donald H. Menzel, Ph.D.......... 21

X-Raying Big Guns, by S. R, Winters. ....ovevvrreeereennennnsnnnnns 22

Scientific Puzzles and Odditics, by Leslie R. Jones..........oooouvono. 42

i FIVE PRIZES OF $25.00 EACH

Filming “Peter Pan,” by Edwin Schallert .............o0vuuvnnnnn. 12

What Are Spiral Nebulae? by Charles T. Dahama, Ph.D............... 23

Unique Bicycles, by Maj. Chas. G. Percival.........vvvuernnnrnnrnnn. 35

Useful Cements and Their Uses, by Ismar Ginsherg, B. Sc............. 47

A Portable Set De Luxe, by Lynn Matthias..........0000'ennnnnnnn.. 64

. FIVE PRIZES OF $20.00 EACH

An Oscillating Propeller, by Richard Neumann.............ouovvnunnn. 34

Timing the Swiftest of Vibrations, by Dr. Harold Richards, Ph.D....... 37

What Comes Out of An Auto Exhaust, hy O. Ivan Lee, B. Sc......... 38

Anaglyphic Vision, by Dr. Alfred Gradenwitz.............ovonvnonnns 50

Making Toy Balloons, by R. R, Henderson...........ounoourroniui, .82
TEN PRIZES OF $15.00 EACH

Has the Earth Two Moons? hy Don Home.......vuvsnensnnnnnnnnn.. 24

Roller Shoes, by Dr. Alfred Gradenwitz ............ooovonnnoon i, 41

Moving FEffect in Stereoscope, by C. Brust........................0"" 50

Home-Made Stereoscopc, by Dr. Ernest Bade................o0oonoi’ 51

Filter Stereoscope, by C. E. Payne ........c.oovun.onoon 00 51

Radio From Cellar to Garret (author plcase send address)..

$12,000.00 in Prizes for Articles

Last year SCIENCE AND INVENTION

Dangerous Static, by Henry N. Deneen, Rep. No. 17,129.............. §7
Acrial Guide for Night Fliers (author please send address)............ 57
Monte Grande in Argentina, by Dr. Albert Neuburger................. 58
Multiple Phone Block, by V. Krejci ... iviiiiiiiinniinnnnnnnnns 63
FIFTEEN PRIZES OF $10.00 EACH
Advertising Lamp, Holmes Feature Service.......oovvvviinnennnnn,.. 4C
Reminder, by K. B. Murray .. 54
Barometer, by S. L. Bastin $3
Test Tube Heater, by Robert Rogers, Rep. No. 11,229................ 53
Zinc Cuts, by George J. Gould .....oiuiutivinreneinnnnirnnnnnnnennns 83
Trouble Lamp, by %\'illiam Nicholson .........ceiivernnninninnnnnens 54
Parts Rack, by F. J. Withelm .....ovviiiinninnnnnnnnnnns. Se
Aluminum Oxide, by Arthur A. Blumenfeld Sa
Flasks, by G. M. Blackford .................. Sa
String Fil’;er. by Arthur A. Blumenfeld ........ccovvviiinnnnennnnn., 54
Heavy Duty “B” Battery, by Edmond L. DeWick 63
Turn Counter, by George B. Hostetter .....oviievieiennnninnnnnnnn.. 63
Rear Mounted Dial, by J. Liebowitz, Rep. No. 293¢%.................. H
Loop Aerial Mounting, by C. G, Switzer ......vvniiiiinnrnnnnnnnnnnn 95
Vernier Condenser, by C. S, Martin .....ooiiiiinnnniocnnnennnnnnn. 9+
TEN PRIZES OF §$5.00 EACH
Smoke Rings (author please send address) ............ S.
Condenser, by William F. PPond ........... 54
Paint Brushes, by F. J. Wilhelm ......... Sa
Glass Threads, by Arthur A. Blumenfeld . 5~
Rack, by F. J.W. ... i, (3%
Variable Condenser, by V. Wardinhausen 9
A Solder Mould, by C. F, Felstead ....... 9.
Stand Off Insulator, by A, Hornshy, Rep vee 9e
Initial Bezel, by C. H. Osterneir ...... 00000 e 9=
Carbon Removal. by M. Mather. ... 90

(No Further E

82 monthly prizes will be given as
follows:
FIRST PRIZE $100.00
SECOND PRIZE $75.00
2 PRIZES OF $50.00 each

M.agazme paid for articles $13,320.00 to 1,112
prize winners. Hundreds of SCTENCE AND
INV:E.\'TlO.\'. reporters won prizes, and up to
the time of going to press there were more than
20,000 reporters in the field.

Every month this publication pays $1,000.00
or more in prizes, exclusive of money paid 1o
those authors who are on contract, and who

3 . 3 35 00 L . N . . .

« . . “ receive their own rates. At the left the list oi
5 25.00 prizes issued monthly is itemized. and above
5 “ “ 20.00 “ are the names of the prize winners for this
10 «“ « 15.00 P issue, In prder to assist our reporter corre-

“ . B « spon{lem.s m  securing available material for
15 10.00 publication, we issne without charge the re-
10 “ “ 5.00 “ porter’s card, a sample of which is illustrated
15 « «“ 2.00 “ at_the right, Send a postal card for one. It

“ . d « will act as an open sesame in securing news.
15 1.00 Address Field Editor., SCIENCE AND IN-

VENTION, 53 Park Place, New York City.

—
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How to Give Home-Made Furniture

press=ssscese ~FREE—~25¢ BOOK ON WOOD FINISHING--=-=-~===-==7

Ask for a FREE copy of the Johnson 25¢c Book on Wood Finishing at stores displaying the sign shown at right. These
Dhe stores carry Johnson's Artistic Wood Finishes and will be glad to show you wood pancls—and answer questions on
how to properly finish wood. If no store in your locality can supply the Johnson Book — mail this coupon for a copy

PROPER
”u'_,\TMlh
FOR FLOORS
WOODWORK

and
FURNITURE

. JOHNSONESON

o S. C. JOHNSON & SON, Dept.S.1.5, RACINE, WIS.

that Finished “Professional’”’ Look

After spending precious hours making furniture

by hand, you naturally want to give it as beau-
Surely the finishing

should receive its share of attention, for a beau-
tiful piece of furniture may be ruined if improp-
erly finished, whereas any small defects are

tiful a finish as possible.

minimized if well finished.

The Johnson Book on Wood
Finishing gives complete instruc-
tions for finishing new and re-
finishing old wood—soft or hard.
It tells how to stain wood artis-
tically—how toremove old paint
and varnish—how to secure a
beautiful enamel finish, etc. This
book is the work of experts—
profusely illustrated in color. It
includes color charts—gives cov-
ering capacities, etc. It is full of
valuable, authoritative informa-
tion on Artistic Wood Finishing.
The coupon below tells how to get a
FREE copy of this authoritative
manual on a fascinating subject.

JOHNSON’S WOOD DYE

Johnson'’s Wood Dye is for the artistic coloring of
all wood. It is very easy to apply —dries in four
hours and will not rub off or smudge—penetrates
deeply, bringing out the beauty of the grain.

Johnson’s Wood Dye is a dye in every sense of
the word. It contains no finish whatsoever. Like
most first class products it answers one purpose
only—it dyes the wood. A finish must be applied
over it—we recommend Johnson’s Varnishes or
Johnson’s Polishing Wax.

—Free and Postpaid.
YOUR DEALER'S NAME .

Johnson’s Wood Dye is made in seventeen beautiful
shades, among the most popular of which are:

123—Dark Oak 131—Walnut

129—Dark Mahogany  126—Light Oak
127—Brown Mahogany 124—Golden Oak

All shades may be easily lightened, darkened or
intermixed. Full directions on every label. Select
the shade of Johnson's Wood Dye that you want
and order it from your dealer by name and number.

Your Name.........._

,,,,,

Your Address

City and State

SERVICE
DEPARTMENT

- P

ARTISTIC
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This manis sure
of his job

E SAW the handwriting on the wall. Men
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 from the International Correspondence
Schools telling me you have enrolled and have
received a mark of 93 for your first lesson.

“I don't mind saying that this letter has
saved your job. I had you on the list of men
to be dropped. But I'm going to keep you now.
And there are bigger things ahiead for you. The
man who thinks enough of his future to study
his job is the kind of a man we want.”

HOW 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 be sure of your present job, but will be ready
for the job ahead?

This is all we ask: Without cost or obligation,
put it up to us 1o prove how we can help you.
Just mark and mail this coupon.

INTERNATIONAL CORRESPONOENCE SCHOOLS
Box 6207-D, Scranton, Penna,
Without cost or obiigation on iny part, pleage tell me

bhow I can qualify for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COURSES
pBunnsu Management Salesmanship
ndustrial M Advertising
Personnei Organization Better Letters
Traffic Management Show Card Lettering
Busi W 8tenography and Typing
iiBanking and Banking Law Business English
Accountancy (including C.P.A.) []Civil Service
Nichoison Cost Accounting Rallway Mall Clerk

Bookkeeping Common School Subjeets
Private Secreta: 111gh Schoal Subjects
Spanish E French Dlustrating

TECHNICAL ANO INDUSTRIAL COURSES
Electrical Encineering Architect

Electric Lighting Architects’ Blue Prints
1 Engt Contractor and Builder
A ical Draftaman Architecturai Draftsman
schine 8hop Practice Concrete Buiider
Raliroad Positions Struc.ural Engineer
jGas Engine Operating Chemistry ] Pharmaey
Sorvering snd Mapping Alfotana Engines
rplane nes
Metallurgy [ Mining Agriculture and Poultry
Steam Engineering [J Radio Mathematicy
Name,
Street 3-8-24
Add ]
City State.

Persons residing in Canada should send this coupon to the
International Correspondence Schools Oanadian, Limited,
AMontreal, Canada

“I worked 6 days, 6 hours
a day.nnd made $123 seotl-
Ing ‘Stay-Prest’ Trouser
P re.””

. 3. W. Vamner, lowa .
“‘Stay-Prest’’ Trouser Prcs-
ser sells quick to every man
—thousands in use, Menand
women are cleaning up big
profits with this fast eeller, Sells on
sight, Priced low. Big cash profit for
you. You takeorders. Wedeliver. Your
profit in advance, Wondertul New tn-

9 ventio ect creases in trousers.

. wrnall
g:kcs Profits—Ot
ndle sold it thefirst day, Mary

Others making big profita .
AEE nothini.. We start gou. Write quick for oo
outfit and full details ~f money-making gelling plan.

THE GETGEY-JUNG CO., £ 20 G&J Bids., Cincinnati, Ohio

Insure your copy reaching you each month. Sub-

scribe to SCIENCE & INVENTION—$2.50 a

{:ar. Ié:xpcrimcnter Publishing Co., §3 Park Pl
. Y. C

ST s e

Doctor Hackensaw’s Secrets

’
By CLEMENT FEZANDIE
(Contimued from page 31)

Science and Invention for May, 1925
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just jump into the ‘'plane again and I will
take you to the Desert of Sahara and show
you what I have accomplished there by means
of this same atomic energy. You will begin
to realize the value of my invention when
you see how it enables me to make every
portion of our planet habitable by man.

CHAPTER III—A CANAL THROUGH
DESERT OF SAHARA

“Here we are at Tunis, Pep, and here
you will see the beginning of my canal
through the Desert of Sahara. The canal
extends all the way across the desert to Tim-
buctoo—some job let me tell you, to dig this
ditch through hundreds of miles of desert,
and let in the waters of the Mediterranean.
Even with the aid of atomic energy it was
no light task.

“You see, in this case it was explosive
energy and not mere heat that I needed;
and there were two drawbacks to using the
explosive force of grains of sand. The first
was that the explosions would destroy the
insulators, and thus the disintegration would
spread unchecked to the whole desert; and
the second was that each explosion would
throw the neighboring grains of sand to a
distance and so stop the work until a new
start could be made. By using my sand in a
very fine powder I was able to guard against
the first danger, for while the powder dis-
integrated readily it did not produce energy
enough to start disintegration in an ordinary
grain of sand. I thus need not bother about
insulators. All I needed to do was to re-
duce the explosion to such a degree that I
could use a suitable instrument carried in
an automobile and by means of a hose feed
the dust slowly in a strecam of inert gas, the
dust exploding as it touched the ground.
This was slow work, but the only alterna-
tive was to change the energy into heat and
utilize the heat to run a dredging machine
to dig the canal. This would have been
even slower yet.

“Now we shall fly along the banks of the
canal to Timbuctoo. You can already see
for yourself the advantages of this new
stream in the desert, for all along its course
there are Arab encampments, and at the
places where I have created small lakes,
whole villages have sprung up.”

“But.” objected Pep, “I thought the water
of the Mediterranean was salt.”

“So it is, but by distillation it can easily
be rendered fit for drinking purposes. In
fact driven wells will furnish enough fresh
water. This salt water is all right for irri-
gation, as the salt can be filtered out as the
water percolates through the soil.”

Doctor Hackensaw’s joy was great to per-
ceive that several vessels were already in the
canal making their preliminary trip. “It
won't be long.” said he, “before a railroad,
too. follows the line of the canal.”

Timbuctoo was reached in the course of
about four hours of flying and the night was
spent there.

“And now,” said Doctor Hackensaw to the
voung girl, “I am going to show you an-
other of the conquests which the mastery of
atomic energy has permitted. You saw
at the South Pole how easy it will be to
reclaim the Arctic regions. Here you see
how I can reclaim this immense desert,
larger in area than the whole United States.
Next I shall show you how I can conquer
the ocean itself, a transcendental discovery,
because the surface of the earth contains sev-

eral times as great an area of water as of
land. We are now about to start for what
will soon be a new continent, for in the very
midst of the Pacific Ocean I have started
creating a new land!”’

“PACIFIC CONTINENT”"—A NEW LAND

“What !”

“Yes, Pep. There will soon be a new
Pacific continent to add to the map. You
are probably aware that at intervals in the
past, new lands have emerged and all con-
tinents have been submerged through the
agency of earthquakes. The idea occurred
to me that I might create an artificial earth-
quake by means of atomic energy. and so
produce a new continent for my own use.
Columbus discovered .\merica, but I shall go
him one better; I shall create my Pacific
continent !

“I have already started work. I chose an
elevated portion of the sea-bottom—probably
a spot where a continent existed at some
remote age, and after long planning, by
means of special submarine boats, adapted
to descend to great depths, I started releas-
ing atomic energy under the bed of the ocean
so as to upheave it quietly as it is some-
times upheaved slowly by natural causes.
To save work, I have upheaved this land in
a circle so that my island is really a ring
with a central lagoon. Then I can elevate
the centre and so complete my island. Up
to date I have only ratsed one small island
as an experiment. To this I shall add
others and finally join them all together into
one land.”

To Pep the airplane trip to the new island
was very tedious, though she relieved the
monotony of the journey somewhat by tak-
ing an occasional trick at the steering wheel.
And when they did at last sight the island,
it was a disappointment, being nothing but a
kind of mudbank with no vegetation except
some dead and offensive sea-weeds and fish
and marine monsters in various stages of
decomposition.

“Oh, don't let's land here,” she cried. “The
place is too horrible!”

“All right,” assented Doctor Hackensaw,
whose nostrils, too, were offended. “I'll wait
till it’s heen cleared off and planted. and T'll
wager that then yvou'll be delighted to come
with me. And mark my words, it won't be
long before I have a whole large continent
here. Then I shall build an isthmus to con-
nect it to China on the one hand and to the
United States on the other so that we can
have a trans-Pacific Railroad

BOTTLED LIGHT, HEAT AND POWER

“And on my new continent I shall manu-
facture atomic energy and sell it in the form
of light, heat and power to all the nations
of the world, to run their boats, their trains,
their factories and all their machinery!

“And now for home!”

CHAPTER 1V
A RIVAL INVENTOR

“Say, Pop,” cried Pep Perkins, “vou're
not the only man who has invented ‘Atomic
Energy’ Here's another one!” And with
the words she handed the doctor a news-
paper and pointed to an advertisement in
the personal columns:

“ATOMIC ENERGY

The undersigned hereby informs the
governments of the whole world that he
has discovered the secret of atomic en-

(Continued on #$nge 76)
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HIS Superadio 6 Tube Set brings in

Station KFKX (Hastings, Ne-

braska), 1200 miles, in New York
City, clearly on a loud speaker, using
only the small loop which comes with the
outfit.

The outfit advertised here is complete,
as listed below, -verything needed is in-
cluded, down t. the last screw. The
charts, blueprintz, directions and photos
furnished are s.. complete and explicit
that anyone can build this set and have
it working withir a few hours. There is
nothing additional to buy except the
necessary batter:es and tubes. Price in-
cludes mahoganite cabinet and folding
loop aerial.

You can pay $150 or more for an out-
fit, or $200 or mcre for a set, but you can-
not possibly buy a better set than this
one.

Utmost sharpness—Cuts thru
%E'?g locals bringing in long distant
stations as if they were locals.

Ease of Tuning—Only two dials.

Tuned Intermediate Transformers; the
only real BALANCED set of its kind
made. Once transformers are tuned they
need not be touched again,

Your Money Refunaed if this set does not satisfy

you in all respects—if after 5 days’ fair trial you do
not proclaim the TROI’ADYNEy the best radio set

m—sp) GREAT ADVANCE IN RADIO SET BUILDING

By using our new NO-SOD-ER connectors, any one, by means of a screw driver and a pair of pliers, can put this set together. No bus bar, no heat, no flame,
no .oldgr, no soldering iron (only an expert can solder right), no fuss, no trouble. By means of our insulated, double eyeletted, flexible connectors, perfect
gonneclfloﬂzil)lieom&?‘:‘,'vgm only mechanically, but electrically as well. Short circuits impossible. Read all about this new advance on page 2038, May
issue o CWS.
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No. Y4477

Note These Important Features:
BEAR VIEW OF TROFADYNE DISTANCE, VOLUME AND TONE QUALITY equal to any
8 tube set sold anywhere at any price.

LOOP RECEPTION—Outside aerial not required with this set
—the complete loop is included in outfit.

PERMANENT LOGGING OF STATIONS—Follow chart fur-
nished; there are only two tuning controls and you will always find
the same station at the same spots on the dials. Our log chart
shows you at what point to find any station.

MICROMETER VERNIER DIALS giving you the full advan-
tage of the exceptionally sharp tuning.

OUTFIT IS ABSOLUTELY COMPLETE—Drilled panel, Ma-
goganite Cabinet and everything else needed, except tubes and

atteries.

Set uses 2014 or UV-190 Tubes. ECONOMY and SIMPLICITY—This is not a reflex, yet six
tubes do the work for which other sets require eight to ten.
. . -~ .
The Editor of Radio News Complete List of Parts: -
In the August 1924 1ssue, said this about the Tropadyne: *'Hi i k- . .
able :eca'iver which we warmly recommend to our readers. "it lh:lrell:v.el;'l] 4 RICO Tropaformers; 1 Standard Variocoupler; 2 Certified Low
nwhandl unulual"{enu:l;en. Igl tthbc nll;"tegtl:iu onl"rls tuble:t:r‘et;:;efdlg‘ivinxt :l Loss 23-plate Condensers; 1 Calibrated Transformer; 2 Jacks; 3
much volume as the “verage 8 tube He yne. The selectiy. s se s . H . i ials. .
tousual, Unequalities of the intermedlate transformers have now been done Fixed Copdenser.s, 6 Bil_)kehlge S(])?kets7. 34\7;1':“;'" D'?]s'cl l:l.hcostatci
away with by tun:ag each transformer. After the transformer has been 1 Potentiometer; 1 7x24 Panel; 1, X ahoganite ,a‘lnet an
tuned, it can be left this way, no further tuning being necessary, Basehoard: Supply of “No-Sod-er”’ Connectors; 1 Folding Loop
n:"“‘" J{"%’;‘n "‘“"':"“"{ m“"\!lil:)";k 'hg;""l‘h’“ ,F“d '5“:““;"“‘ 'I(tﬂuime‘th 'A“‘; Aerial; 1 Grid Leak and Mounting ; Binding Posts 'i“Flexible Wire;
ontstan of superior e Tropadyne circuit is tha : indi R o5 ¢ i i
;rl.z";‘u"y '?n" ‘ni:ond]"“'{{;t‘"d?:n“ mml.{"h',’, wl'nm other‘nenlrb{l re- 1 Bakelite Binding Post Strip; 4 doz, Screws; Full Directions.
tatons, vin wo tubes ¢ v o s =
Selelng SIatiOns. inia maw Cireuiy . [ er 2 ell o An fucrease ¢F setes y We ship in 24 hours =
=
RADIO SPECIALTY COMPANY, 100 PARK PLACE, NEW YORK -
3 | ]
New ““Rasco’” Catalog "¢ 1515 SEND NO MONEY s
CONTAINS 75 VACUUM TUBE HOOK.UPS, ] E
300 ILLUSTRATIONS, 500 ARTICLES, F R E E seE oUuR] § RADIO SPECIALTY CO., 100 Park Place, New York, N. Y. =
NOW 100 PAGES 2.PAGE ] . =]
ANl Armstrong Cirerits are explained clearly, . g Please send at once one complete Tropadyne Superadio Outfit =
o ':O'“;;;;ﬁ";g been given, leaving out noth- APDA GOEN g as advertised in May *Radio News.” I will pay postman or é
2 u. S ival
= Just to nam tew of the Vacuum Tube cir- ST, 1 expressman $60.50 upon arrival, =
E ¢:un|:liﬂ’l'h;“v.e'l';e a3 d‘det{ecwr and oneﬁ:‘ep A PO AL 20::3;"" : NG
amplifier; one-step radio frequency amplifier :@:J FE R T T L L L LR L T R R A .
= milﬂ! dam;‘or:' three stage ."dtlf lre(}uenlcty m;- 4 CARD RADIO 1 NAM ¢
= plifier; short wave sgenerative circuits; 4- =
= -hd“l. ;-adio frequemﬁﬂlmnlllger:‘: :'ndio and BRINGS IT NEWS : STREET of RE.D. ¢cccoececcscsccscscsessosasotasrsacssaces 5
au requency amplifier: inductively led =
£ amniifier: Al Teflex ¢ 1reuits. BCITY vvvenniennnens e tevveesrvensss STATE (ivennnnn.
=
=
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Do Animals Obey the

Ten Commandments?

Famous naturalist
makes an amazing
discovery!

Ernest
Thompson
Seton, the
distinguished
Daturalist, saye
that they do. Years
of obhservation have
convinced bhim that
wolves, deer. squirrels.
birds and other animals
instinctively recognize and
live by the prineciples of con-
diiet which Moses expressed
in the Ten Commandments. Mr.
Seton has collected from the
pages of his note-books actual in-
8tances in which animals showed by
their actions that they were governedl
by the seven great “thou shalt nots”
and the three great “thon shalts.” And
now these fascinating observations have
been published in an ubsorbing little book
which is full of meaning for everyone who
helieves that the whole creation is governed
by an All-Wise Intelligence.

THE TEN COMMANDMENTS
IN THE ANIMAL WORLD

A truly amazing disclosure! These remark-
able observations come straight from the note-
books of this great pioneer naturalist and
woodsman. A handsome voluine, richly bound
in dark green cloth and stamped in gold. Only
a few introdnctory coples will be sold at this
special price.

Mail This Coupon Now

Special Introductory Offer .+

'd

4

1
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|

ONLY $100 ..~ '

% Page & Company.

— e Dept. T. C. 1075

While They o?  Garden City, N. V.
Last o’ Please send me a spe-

R cfal Introductory copy of
U ““The Ten Commandments in
¢? the Animal World.” by Ernest
¢ Thompson Seton. If remittance of
& one dollar is not enclosed herewith you
may send me book C. O. D., plus a few
¢O cents postage.

E—ge;ﬁs’Wanted!
Salesmen—Distributors

to use and introduce attachment
that makes Fords run on 94%
air., THERMOSTAT on ex-
haust automatically turns
down needle valve as engine
warms, exactly as Ford
Manual says do by hand.

\
Blancke Auto Thermo
An Automatic Carburetor Control
Makes Fords start easier winter or
summer—saves half gas and o.l-cuts
repair bills one-half—reduces carbon
formation one-half. Sells on sight to
every Ford owner as easily as givi
him & $100 bill. because it saves $1
every 10.000 miles. Cadillac now uses
s standard .qulrmont thermostatic
carburetor control under Blancke
Hecense. You can make Big Money selling
thia wonderful proven device, Experience not necescary. Blancke
plan will start you without capital in a business of your own that
makes f $260 to $2,000 a month p:

Writs for free circulave Now.

A.C.Blancke & Co. &5 W;Lake sirest

Insure your copy reaching you each month. Sub-

scribe tyo SCIENCE & INVENTION--$2.50 a

{le". Experimenter Publishing Co., 53 Park Pl
. Y. C.

Doctor Hackensaw’s Secrets

Science and Invention for May, 1925

SISO MAHATIN L (91 e 1

(Continued from page 74)

“““ wamn

ergy and the means of utilizing it. In
other words, he has discovered a force
which will enable any nation to easily
annihilate its enemies.

I offer my secret to the government
that makes the highest bid, all bids to be
made in this personal column.

As a sample of the power of this atomic
energy I shall on Saturday next at five
P. M. blow up the land on which the
carousel in ‘Central Park now stands. The
authorities are asked to take proper pre-
cautions to prevent the loss of life.

I. N. VENTOR.

Doctor Hackensaw read the announcement
with a frown. Philanthropist as he was, it
was a blow to his pride to think that another
inventor had stolen a march on hin. Then
an idea struck him, and with a roar he
jumped for the safe where he had stored
some of his prepared tapes. For conven
ience and safety in handling his explosive
he had prepared long rolls of tape similar
to that used for telegraphing stock quota-
tions. On this roll the finely pulverized dust
he obtained by crushing grains of sand was
glued with certain chemical substances be-
tween the particles. In this way he was
able to control the atomic energy relecased.

“Pep!” he «ried, half joyfully, half sor-
rowfully, “that fellow is a wvillain! He
hasn’t invented anything! He has only
stolen a lot of my prepared tapes! And
yes—he has stolen one of my radio machines
to start the disintegration! I must look
into this at once, because there is no know-
ing what damage the fellow will do, hand-
ling this stuff that he doesn’t know anything
about!”

CHAPTER V

Saturday had come and the neighborhood
of the carousel in Central Park was
thronged with spectators eager to see what
was going to happen.

At a quarter to five a small boy wormed
his way through the crowd and handed the
head of police a slip of paper bearing these
words : .

“On account of the crowd, I shall blow
up the rocks on the ball-ground instead of
the carousel. I. N. Ventor.”

A loud speaker had been installed for the
occasion and through this the chief of police
made the announcement of the change in
programme. All eyes now turned toward
these rocks, well known to every New
Yorker. Generations of children had slidden
down those rocks, and if you had asked
what caused the polished surface of the
rock, the large majority would have an-
swered that it was caused by the seats of
the trousers of the boys who had slid down.
As a matter of fact, this polish was hun-
dreds of thousands of years old, and like the

AL AL AN MUTTEP RIS, ¥ TR T

scratches on the surface of the rock were
due to glacial action at the time when the
ice was digging the chain of Great Lakes
and the smaller lakes that honeycomb the
states of Maine and New York.

At the stroke of five there was a per-
ceptible tremor of the earth. This grad-
ually increased and a number of people were
thrown down. Then the enormous mass of
rocks at the southern extremity of the ball-
field was seen to slowly rise in the air.

There were a series of loud cracking
sounds, as the huge rock broke into frag-
ments, and then with one terrific explosion
large masses were hurled in all directions!
For five minutes the disturbance continued,
though what was happening could not be
seen because of the cloud of dust that en-
veloped everything and covered the specta-
tors themselves. The performance was over!

CHAPTER VI

“It's all right, Pep,” cried Doctor Hack-
ensaw, the next day. “The rogue has met
with his deserts, and the country is saved!”

“How did it happen? Was he blown up
in the explosion?”

“No, he met a more prosaic end. He had
come to the park in an automobile. In this
way his radio apparatus for starting the ex-
plosion could be completely concealed. But
he was in such a hurry to get away that he
collided with another auto, and as luck would
have it, he was killed instantaneously. I
read of the account in the papers, and the
description of the radio apparatus and the
rolls of purple tape found in the damaged
auto told me the tale at once. The police
imagine it was just an every-day auto acci-
dent, so I had no trouble in getting posses-
sion of iny tapes again. And in future I
shall keep these powerful engines of destruc-
tion safely stored in the strongest vaults of
some safe deposit company. They are too
dangerous to leave exposed to ordinary
sneak-thieves.

“As a matter of fact I begin to fear that
I may have to give up all nmy schemes for
the utilization of this atomic energy. I am
beginning to see the wisdom of a well known
English king, I think is was Alfred the
Great. A chemist came to him one day and
explained that he had discovered a new ex-
plosive far more powerful than gunpowder.
King Alfred rewarded him generously, but
on the express condition that he would keep
his discovery secret as men already pos-
se]ssed sufficient means of destroying each
other.

“It is the same to-day, Pep. The world
is not far enough advanced yet to make
proper use of Atomic Energy. Our wars
and our strikes would become far more de-
structive than they are at present, and hu-
manity in its foolishness might wipe itself
completely from the face of the earth!”

Sun Gives Normal Heat Again

THE Smithsonian Institution has just pub-
lished a paper by Assistant Secretary C. G.
Abbot, giving daily value of the sun’s heat
since 1920. Results show that for more than
two years the solar heat has been below
normal, but that now it is just reaching
normal again. Comparisons with the num-
ber of sun spots furnishes tlie reason. When
there are few sun spots, as in 1923 and 1924,
the sun burns low, like a fire that is not stir-
red. explains the scientist. The time for
many sun spots is now approaching, and,
like a fire when the fresh coals are raked
forward, the sun soon will send out more
heat. .
“Two observatories under the Smithson-

ian Institution arc carrying on this work,”
it is explained. “One station is in the ni-
trate desert of Chile on a mountain 9,500
feet high. It never rains there, so that all
food and water have to be hauled twelve
miles. The ground there is as bare of life
as an asphalt roof. The other station is on a
mountain in the Arizona desert, where it sel-
dom rains.

“Daily telegrams bring results from both
stations to the Institution. Some promising
experimental forecasts of weather condi-
tions have been attempted by H. H. Clayton,
based on these results. These will be re-
ported on later. Measurements like these
hold out great promise of usefulness.

I
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Radio Headquarters for the Finest and BEST Radio Tools

aE==JE) RADIO e RADIO

— TOOLSET HANDI-
4emmmn  GERS—SSSE=3 This (s the handlest TOOL

“|“
I

|

| lm

i

SR scl of tools ever made

ﬂ for Radio Work by Bends Bus Bar or

£ the makers of the f wire strips and
famous ‘‘'YANKEE' Y gcrapes wire,
Tools, Tt contains the - SN bores and reams

w following: 1 Rachet - N o A~ boles, ete. Tool

Serew-driver, 8% in. consists of 4 in.

long holding all attachments; 1 Blade, 5% x 3-16; 1 black japanned handle, to which i3 attached wire bending

Blade, 3% x % 1 Blade 2% T % ; 1 Countersink: 2 Sock- device, with nickeled ferrule and 3 in. long two sided

et Wrenches for all small nuts; 1 Reamer to enlarge holes reamer.

in panel from x %; 1 Wrench. one end 5-16” square PRICE—NO. 702 .....c.cocecccncccncnnse 000005003 50¢

or hex. for jack, other %’ hex., etc.

PRICE per set—No. 700....cccoccccconcecs 000000 $3.00 TOOL CHEST

flet consists of “LOCK-

GHIP"* master handle, 5”

Tho hurdiond | eSS long. biack Rubberold fin-

handie i3 hollow ish with steel chuck, nickel

to store drills, plated, buffed and with the following 9 tools: Saw, brad-

Iron frame, nick- awl, large screwdriver, file, scratch awl, gimlet, reamer,

eled parts, ball chisel. small screwdriver. Each tool of fine steel, drop

bearing three jawed chuck holding and centering accu- forged tempered, hardened, and nleely finished. 8et comes
rately round shank drills from 0 to 3-16. Length of in leatherold box with tray. $1.85

The Sin:‘plest Prac‘tical (I!,r'ltl:.cili'::?h?o.s 5225 PRICE—ND, 703 «..covveceecremesoaomonnsnnenees
Radio Set Made WIREBENDING SCREW STARTER

$2 50 TOOL and DRIVER
®

HAND DRILL

Holds any screw by its slot
For making _eyes, loops, with a firm grip, makes it easy
bends, and_ offsets on Bus to place and start screws in difficult places.

i i . W Just the tool for th C 5
A Complete Radio Receiver LR 7 o= s Faco Consricior can paris Hearlly nckeloa and poithed. At
- . . ire hi t t fav- —No. 304 ......cciciiiiienenn $1.00
including Rad-ogem, Phone || ooty i any factory made set”  Basier 1 ute . more
H te th lers. Full rec 3 0X. e
and ﬁel'lal m':';' uuel.“l‘myede:'nd finished. e A
PRICE—ND, 203 ....oconec ORI terreerenees 100 RADIO

DRILL SET

Composed of 10 straight shank
twist drills, fitting all hand

The Complete Outfit Consist hllllllll'
o o fhree Parts CIRCLE CUTTER e BT
and breast drilis. The selec-

11
(0n¢) ey 4 N1 LLLLLLL
The Raolocﬁm highest grade high steel cutting especlally made for Radio uco;“t:lf_ugj':;e ﬂ':‘é“'co::l'l: “o?

material and equipped with the
bits. It does three things at once. the foilowing sizes: 1-168, 5-64, 3-32, 7-64, %, 9-64.
It drills its own pilot, cuts out 5-32, 11-64, 3-16, 17-84. Drills are mounted on white

The simplest radio outfit made—yet as

: H plug and puts bead or seroll Holland Linen with sizes clearly marked.

g:::it\:?:lga:e:h:h'::“ ::p:::w:;;c‘:af:y:t:(} around the hole in one operation. PRICE—Ns. 305 ....... cessececee cevesnrrarvees $0.25
C oA Cuts holes % to 4 in. in dlam.

enjoy even though rou know absolutely PRICE—Ns, 402 ........ $3.00

401. Same tool but smaller and
not fitted with bead or” seroll in
one operation.

PRICE—No. 40t ........$2.00

nothing about radio. You receive the
RADIOGEM unassembled, together with
a clearly written instruction book, which
shows you how to quickly and easily con-
struct the set, using only your hands and
a scissors. The outfit comprises all the
necessary wire, contact points, detector

ELECTRIC SOLDERING IRON

mineral, tube on which to wind the coil, . tort too) for Radlo Work, Opérates olth -

i i i perfect tool for o Work. Operates either on -
citc., |th;ndne m]st::;c"?l? bo:_k eixlplsau;; 2 : volt A.C. or D.C. The heat element is of Nichrome,
SinpYY; , completety tie principle \ 4 1= r which prevents overheating and assures the desired even
radio and its graphic illustrations make temperature, Size of Iron, 10% in. long. A 4-ft. cord

the assembling of the RADIOGEM real and plug is furnished.
PRICE—NO. 800 .ovocevvescnrvesssrsnnsssenssns $2.00

fun.
(Two) Fspeclally designed for Radio Work hy the makers of the
famous ''Yankee” Tools. A beautiful halanced, small,
powerful drill with 4 to 1 ratio of gears for speed. 8pe-
e clal chuck 9-32” capacity, to take largest drill, mostly
A i Bl " {{xr?lihe?lzvllt‘l; drill or tool sets. Length over all, 9% in.
n adjustable, 1,000-ohm phone com- velght 8.
plete with 3-ft. cord—the first inexpensive PRICE—No. 302 .......... 00000000G0000000 PR $2.75
adjustable receiver made. The Gemphone
is of standard type and made of the very m
best gradc of materials throughout. The
case is made of turned wood, an exclusive A
feature with the “GEMPHONE.” This
is responsible for its exceptionally rich, m
and mellow tone, Like RADIOGEM, the
GEMPHONE is sola unassembled. Our ;I‘hroe;in-o(;lelmtxlt wlr‘nfh' '(I:omgtsmof halndle :Irlth hgll-
Instruction pamphles shows how to as- ow stem nches in length an ree interchangeable | combination Plier, Wire Cutter, Wire Former and Wrench,
semble it in two minutes, using only a :‘l’_"’:‘,ﬂt’heﬂl&:"sﬂ%ﬁ" sizes of nuts. The hexagon sockets Drop forged, slender but excepilon:lly strong. 6 in. long.
ecrew driver, PRICE per set—No. 300........oee vorrrnoereensne @ ||LPEE=LD B3 oooosocosaacanonog
(Three)

The AERIAL OUTFIT

Consisting of 100 ft. of standard cop-
per aerial wire and two porcelain insula-

tors.
Long Sharp Nose, Side Cutting Pliers. Just the pliers
. ide Cutting Ni v L ¥ F ting all kin 3
Complete Radiogem Side Cuting Nigoer, Lap Jolnt e red " Natural sieel | soft T o es” Tont. " biack Body. poltshed
Outﬁts - sz 50 gr;ali"ézw“aom"z!ohled jaws. Length 6 inches. 75 lj’n'\‘wlni:El.p'r:mh2."2‘%05 inches.
. —No. eecbessseenen Cieesseens —No. corsretsanccesscee tessusesssecasssd BB
The Radlogem' only - l°oo Order all tools by order number. All goods are shipped free of transportation charges to all parts of
The Gem hone onl - the United States and possessions the same day as the order is received.
p ’ Y [
Aerial Outfit, cnly - 50 MONEY REFUND GUARANTEE

If you are not satisfied money will be refunded on return of goods.

\The RADIOGEM CORP., 66-S W. Broadway, New York
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Don’t Lose Your Rights

Before disclosing your invention to any-
one vend 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 estsblish your rights
before filing application for patent. As
registered patent attorneys wec 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.8. and Canada

255 Ouray Bldg., Washington, D. C.
“Originators of form Evidenco of Conception’

ITH
AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion,

. Send sketch, or model and descrip-

tion, for advice as to cost, search
through prior United States patents,
etc, reliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately adyise clients as to prob-
able patentability before they go to
anﬁ expense. X

ooklet of valuable information
and form for properly disclosing
your idea, free on request. Write
toduy.

RICHARD B. OWEN, Patent Lawyer

164 Owon Building, Washington, D. C,
41V Woolworth Bldg., New York City

C. L. PARKER
Ex-Member Examining Corps, U. S. Patent Offiee
Attorney-at-Law and
Solicitor of Patents

Americen and Forelgn Patents sccured, Searches made
to determine patentability, vallidity and infringement.
Pamphlet of Instructions sent upen request
MeGILL BUILDING WASHINGTON, D. C.

Edited By
A.P. PECK
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In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain patent phases.
be answered by mail free of charge.

tect the inventor as far as it is possible to do so.

and descriptions must be clear and explicit.

or his address is incorrectly given.

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.

NOTE :—Before mailing your letter to this department, see to it that your name and address are upos
the letter and envelope as well. Many letters are returned to us because either the name of the inquirer

Regular inquiries addressed to “Patent Advice’” cannot
Such inquiries are published here for the benefit of all readers
If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to pro-

Skercnes

PARACHUTE

(885) Alfred Furry, Ovid, Mich.,, has con-
ceived an idea of a safety device for the use of
aviators which incorporates a compressed air sys-
tem for forcing a parachute open, The idea is
that the parachute will then become effective
even at very low altitudes.. He asks our advice.

A. 1. The device you propose for forcing para-
chutes open is not new. It has been proposed
and tried before, but found wanting. The system

Parachute opening devices are not new and
often fail in operation.

is not positive in action, as it very often fails
due to failure of the compressed air device.

However, we cannot comment any further upon
your compressed air device, as you did not give
any details of the same.

SELLING A PATENT

(886) H. Rider, Portland, Ore.,
he has made his tinal payment on a United States
patent and desires to know whether or not he

S — e
vention Blank, sent Free on request.

Street

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-

--------—-——-—---‘mOdel
1 your
: charge for the above information.

:RANDOLPH & CO.

! Dept. 172,

v PROTECT |
YOUR IDEAS

Tells our terms, methods, etc. Send
or sketch and description of
invention for instructions. No

states that

WASHINGTON, D. C.

can proceed with attempting to sell his inven-
tion.

A ) Inasmuch as your final payment has
been made, we believe that you can go right
akead and send out blueprints and specifications
of your patent, the application of which is now
pending at the Patent Office. You should not
meet with any difficulty.

LEVEL

(887) E. E. Nelson, Dayton, Ohio, suggests
a design for a gravity level to be used in con-
nection with a carpenter square. The idea is
illustrated herewith. He asks our opinion upon
the subject.

A. 1. The gravity square level which you have
designed is not very new, and in our opinion,
not extremely practical.

We do not believe that a patent upon this tool
would benefit you materially, and would not sug-
gest that you apply for the same.

LTS
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A gravity level as above is not entirely
practical.

PERPETUAL MOTION

(888) Samuel Tatter, Hoboken, N. J., refers
to the February, 1924, issue of this magazine,
wherein was illustrated a series of supposedly
perpetual motion machines. He asks whether or
not any of these devices have been made to
operate.

A. 1. Not one of the perpetual motion ma-
chines which were illustrated in this magazine
have been made to work. We ofl :r $5,000 to any-
one who will make up a model of one of these ma-
chines and make it work according to our satis-
faction, or we offer a similar amount to anyone
who will make a working model of any other
type of perpetual motion machine. All models to
be eligible for this prize must be brought to
offices of this magazine, and thoroughly and satis-
factorily demonstrated. Plans and written de-
scriptions will not be considered.

(Continued on page 80)
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7RADE MARKS-COPYRIGHTS
PROTECT YOUR IDEAS

ANY NEW article, machine, design or improvement thereof, or
any combination of parts or improvements in any known article
which increases its efficiency or usefulness, may be patented, if it
involves invention.

IF YOU HAVE ANY NEW IDEAS

which you feel are useful, practical and novel, take prompt action to
protect your rights. If you have invented any new machine or new
combination of parts or improvement, or any new design or process,

SEND DRAWING, MODEL OR DESCRIPTION of it for

information as to procedure to secure protection.

Drafting and Specification Room of Clarcnce d. O'Bricn, Reyistered Patent Lawyer, [Vashington, D. C.

ALL COMMUNICATIONS are held in strict confidence. My personal. careful
and thorough attention is given to each case. I offer you efficient, reliable and prompt
service—based vpon practical experience. Highest references. NO CHARGE FOR ;
ABOVE INFORMATION. These books free

WRITE TODAY FOR FREE BOOKS, “HOW TO OBTAIN A PATENT" and “INVENTION
AND INDUSTRY” and blank form “RECORD OF INVENTION.”

These books will give you valuable information, and they may save you much time and effort. Send for them,
NOW. My practice is devoted exclusively to United States and Foreign Patents and Trade Marks. Write me
freely, frankly and with full confidence; it is very probable that I can help you.

USE THE CQUPON attached. and immediately upon its receipt I shall send you the form Record of Invention
to be returned to me with drawing, description or model of your idea; promptly upon receiving your idea I shall
write you as to procedure and costs.

CLARENCE A. O’BRIEN

REGISTERED PATENT LAWYER
Member of }COURT OF APPEALS, DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS;
Bar of ISUPREME COURT OF UNITED STATES, SUPREME COURT, DISTRICT OF COLUMBIA
Practice Confined to Patents, Trade Marks and Copyrights

reeeecmmmenemmmmamnemnecemmee: FREE COUPON cmecceecnmnmmamnnmnmeananns-

CLARENCE A. O’BRIEN, Registered Patent Lawyer

5392 Security Savings and Commercial Bank Building Directly Across Street from Patent Office WASHINGTON, D. C.
Please send me your free books, “HOW TO OBTAIN A PATENT” and “«INVENTION AND INDUSTRY” and blank form
“RECORD OF INVENTION,” without any obligation on my part.
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PATENTS

TRADE MARKS ‘- DESIGNS
FOREIGN PATENTS

MUNN & Co.

PATENT ATTORNEYS
Assoclated since 1846 with the Scisntific American

618 Woolworth Building, New York City
325 Scientific American Bldg., Washington, D.C,
414 Tower Building, Chicage, ill.

367 Hobart Building, San Francisco, Cal,
222 Van Nuys Building, Los Angeles, Cal.
Booksand Information on Patents and Trade Marks
by Request.

{MusicLessons

A Complete Conservatory Course
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Y All great American and European teachers.
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our Free Catalog with details of course you want.Send now.
UNIVERSITY EXTENSION CONSERVATORY
147 Siegel-Myers Bldg. Chicago, lilinois
Complete informmation in my

INVENTORS booklet “‘Patents.”* Copy free.

AMBROSE T. BUCKLEY
Patent Attorney
150 Nassau St. New York City
—

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or model for exatnination
and report as to patentability
WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W.. Washington, D. C.

INVENTORS!

Our facilities to assist you in securing patents,
models, capital, etc., and our complete service
to members will interest you. Dept. A.

INVENTORS INTERNATIONAL INSTITUTE
15 Park Row, New York

Have your invention patented.
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BOOK

¥ FREE & invenTtors ol
If vour invention is new and usefu! it is patent.
ahle—send me your sketch. Inventions devel-

wed, patented. Trade marks and copyrights ob.
tained in the U. S. and Foreign countries.
Z. H. POLACHEK
Reg. Patent Attorney
Professional Engincer
| 70 Wall Street New York
give inventors at lowest
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Patent Advice
(Continued from page 78)
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Readers Forum
(Continued from page 55)

HEATING ALARM

(889) C. Slator, Llano, Texas, suggests a
heat indicating device such as illustrated herewith
which will ring a bell when a certain high tem-
perature is rcached, and which will cause an-
other bell to ring when a certain low temperature
i8 reached.

A. 1. With regard to your alarm, we would
advise that there is nothing new in this system.
Thermometers of this nature are on the market
at the present time, and the metallic thermostats
which can be built much cheaper, even surpass
these thermonfeters with regard to practicability,
serviceability and adjustability.

We do not believe that you can secure a patent
upon your idea.

THERMOMETER

ELECTRIC BELL

~§

il / } BINDING POST
!
[MERCURY

—ptd

[ / i
/ ( BATTERY

b"})./},; S

Heating alarms of the type illustrated above

are by no means new and furthermore are not

as cfficient or as cheap to manufacture as

thermostats. It is therefore not advisable to
patent a device of this nature.

ELECTRIC LAWN MOWER

(890) Ralph H. Smiley, Indiana, submits a
design of a lawn mower to be operated by an
electric motor, the current being supplied to the

latter through a flexible wire. He asks our
opinion, .
A. 1. Although the lawn mower which you

have designed is practical to a limited degree, it
is by no means as popular in appeal as those
lawn mowers incorporating in their construction
a small gasoline motor. The latter can be used
anywhere and do not require cables or certain
types of current in order to operate them. There
is a possihility of patenting your system and also
a possibility of a sale. On the other hand, there
is a similar degree of uncertainty in the system,
particularly with regard to its being accepted.
Patenting this device is a gambling feature and
you yourself alone know whether o~ not you can
afford to gamble.

RADIO LOG

(891) Adolph Franzmann, Stillwater, Minn.,
describes a radio set logging device in which the
call letter of the station, wave-length, dial set-
tings, and remarks are to be written by the user.
He asks our advise on the same.

A. 1. We do not consider your proposed radio
set log to be worthy of a patent. There is one
other device of this nature patented and on the
market today which we consider to be far sim-
pler and far superior to your proposed style. We
would advise you to drop the idea entirely.

Tbis same author would have us believe that
a great amount of expansion alone is the reasos
a glass breaks when filled with hot water. If the
same hot water were put in the glass slowly, the
glass would not break, and still there would be
as much expansion as when the water was poured
in quickly. The fact is that when water is
poured into the glass quickly, the inside of the
glass cxpands much faster than the outside. This
causcs the glass to break. If the glass is allowed
to expand evenly on the inside and on the out.
side by pouring the water in slowly, it will not
break. In this way the whole inner surface does
not expand before the outer one starts its re
spective expansion. So it is not expansion alore
that breaks glassware, but expansion and the lack
of expansion. If the author of that article is cor-
rect, I can record two new laws in physics.

Please do not misunderstand me as sarcastically
criticizing your work in a destructive way, for
I believe your contributors are doing a great deal
toward the advancement of science in America.

Tneo. A. Huser, Ada, Ohio.

(You are emtirely wrong in your statement com-
cerning the conductivity of water. Water is o
very poor conductor of heat. If a vessel com
taining twater be heated on one side, the water
will be found to boil on that side, whercas the
other is quite cool or eiven cold. This is par
ticularly true of a pan-like vessel containing the
watey, and if the heat is concentrated over a small
area, preventing the heating 1‘4/' of the entire pan,
the e;cd will be well marked. Of course, water
is mot as poor a conductor of heat as asbestos or
other heat resisting products, but it is by no means
as good a conductor as the tverious metals. If
you think that this is & new principle in physics,
then it must stand. Any book onm physics will
not only present the facts here outlined, but will
also demonstrate the experiments required for
laboratory proof of these statements.

Hith reference to the expansion proposition, we
wounld adiise that your explanation as well as
that given in the magacine is correct. You hare
merely gone into the question a little more thor-
oughly than the magazine article. It is not neces-
sary that the water be poured into the glass slowly
in order to prevent the glass from breaking. There
are many other methods which can be used which
will work cqually well. As for cooking food
under a flame, this is a regular practice. (371
the best way of broiling and is used for making
toast.—ED1TOR.)

PRAISES SCIENCE AND
INVENTION

Editor, SCIENCE AND INVENTION:

As a reader of your splendid magazine, 1 wish
to add a word of praise. You certainly present
the ''goods™ in a manner that is most interesting.
The descriptions you give show that science and
invention are the forces that keep us moving on-
ward.

I am quite interested in the many new theories
that are put forth, and while not able to under-
stand them as given by the big scientists, I am
able to grasp them very easily from your illustra-
tions and text. This only goes to show how popu-
lar your illustrations are, and how the layman
can grasp from them the meaning of very difficult
scientific theories. This idea of illustrating arti-
cles is particularly fine,

Your fiction is good and I especially enjoy “Dr.
Hackensaw’s Secrets” and also the stories that
deal with other worlds. The radio articles are
good, and I keep all the data presented by your
publication for future information, even though
new circuits given monthly seem to supersede out-
fits a ionth or two older., The wrinkles, how-
to-make-it, and latest articles on patents and in-
ventions are instructive. The scientifically or
otherwise inclined man can always find something
of interest to him in the pages of your publication.

Your covers are always up to date. and in fact
it was a cover on one of the issues that attracted
me to your magazine and made me pick it from
a group of others on the newsstand. Since that
time I have hecome a regular purchaser. There
is only one fault that I can find, and that is T
always lose some extra sleep on the day the maga-
zine first comes out each month, as I read it
through from end to end. I keep the magazines
and enjoy the old copies again and again cvery
time I go over them.

EarLe S. Decker, Middletown, N. Y.

(We are wvery glad that you like the humble
efforts of the editors and those of our reporters
in giving you the type of magasine you like. Un-
fortunately we cannot place a curfew in the pub-
lication and make you go to sleep om time, but
as long as the subject matter of SCIENCE aAND IN.
VENTION keeps vou awake, we know that vou are
interested in the magazine. It is when you throw
the book awav in disqust that the paper fails to
be what we desire. e thank you for your kind
letter and trust that you will continue to enjoy
this journal for a great manmy years to come.—
EpiTor.)
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Your first step
Before disclosing an invention the inventor
should write for our blank form “RECORD
OF INVENTION.” This should be signed,
witnessed and returned to us together with
model or sketch and description of the in-
vention for INSPECTION and INSTRUC-
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The Living Death
By JOHN MARTIN LEAHY
(Continued from page 27)

“But why isn’t there? Something queer
about that cave, Bond. It is a fact well
“kimown' that great caverns breathe. Take the
Mammoth Cave, for instance. In summer
the cave exhales, the air moving with the
force of a gale at the Iron Gate, about three
hundred feet from the mouth. , But, when
the temperature of the outside air falls be-
low that of the cavern, the mean of which
is 54°, then it inhales.

“However,” he added, “there can be no
doubt that temperature alone is not, in every
instance, an adequate explanation. In other
words, sometimes some of the phenomena
presented by the respiration of caverns are
inexplicable.”

“Well,” I told him, “I am not going to
lose any sleep trying to figure out why that
zephyr at the mouth of the cave isn't a
typhoon. Certainly I am not going to try
to explain the respiration of a cavern (of
which I know nothing whatever) when
scientists (who know all about everything)
can't explain that simple phenomenon, an
ice-cave—one of those caves in which there
is a lot of ice in summer, but in which not
a single particle is to be found in winter.”*

“Perhaps,” he smiled, “we’ll find some-
thing in there tomorrow for the explanation
of which you would be glad to give a whole
year of your life.”

In my secret soul, I groaned aloud.

“Then our exploration of that labyrinth
of Erebus is not yet ended?”

“’Tis my hope,” he made answer, “that
we shall see much more than we have.”

Which meant that I couldn't hope (though
wishing mighty hard) that we shouldn't.

Nine o'clock the next morning found us
at the entrance once more. We had one of
the sled-meters with us, so that there would
be no guess-work about the distances tra-
versed. We passed the monster and the
door, then the spool and entered that maze
of grottoes. We saw to it this time, you
may be sure, that we did not get lost. On
we went through that wonderful place. No
pen could describe the beauties that we saw
there. We were in fairyland. The forma-
tions took a thousand-thousand shapes, some
of them indescribably fantastic, others ter-
rible as spectral figures lurking about tomb-
stones.

There were columns slender and fiuted,
as beautiful as those of a Grecian temple.
We saw ribbons, festoons, curtains, flowers
(oulopholites), trees, animals, birds, foun-
tains, waterfalls, angels, demons, Gorgons,
serpents, gnomes, dragons.

Some of the sinter was translucent; and
at last we found some columns that were
as transparent as glass!

Whilst the others were standing there ex-
amining and admiring the first of these, I
moved forward—to be brought up by a sight
so strange and horrible that, for a few mo-
ments, I could scarcely believe the testimony
of my senses.

My exclamation brought the others to
the spot instanter.

Pointing to the column before me, I cried:
“I don’t know whether it is a dream or a
picture by Doré; but—isn't that a human
head ?”

*“One of the largest of these natural icehouses
is in the Carpathian Mountains, near the village
of Selitze, and is resorted to, in mid-summer, to
supply the wants of the villagers. At that season
the roof is covered with immense icicles, and the
drops_falling on the sandy floor are instantly con.
gealed. On the approach of winter the icy mass
begins to dissolve; and, by Christmas, it is gone,
leaving the cavern dry and warm till spring re-

turns!”—Hovey.

CHAPTER XXVI

THAT FORTUNE HAS WARNED US

Yes, that was what we saw; as I am a
living and honorable man, there was a human
head in that pillar of sinter-glass!

We gazed in upon the object in indescrib-
able amazement and in horror. The skin,
the color of which was a dirty brownish-
yellow, was drawn tight to the bones, the
whole head having a dry and withered look;
there could be no doubt, however, that this
strangest relic of mortality upon which the
eye of man ever lighted was that of a white
man,

“And look at that!"” exclaimed Frontenac,
pointing to the next column, “There is an-
other onel”

The moment succeeding Nunatak ejacu-
lated :

“And there’s the third!”

“Another !"" said Hansen.

“And two more there!” Loomis added.

A few minutes, and still another was
found, making seven altogether of these
strange, grisly objects.

As for the physical agencies which had
brought about this singular phenomenon, the
rationale was a simple one: the heads had
been placed upon the stalagmites, and the
drip of the acidulated water had done the
rest; the deposit of crystal sinter had in-
cased them. And there they were like in-
sects preserved in amber.

But why had those old Antarticans done so
strange a thing?

“If the whole body,” said Frontenac, “had
been placed under the drip, there would have
been no mystery at all ahout it. But why
only the head?”

“Maybe, boss,” observed Louis Louisiana,
“the Fiend hisself might be able to answer
that question. \What horrible things human
bein's really are—a lot of them ’tany rate!
Probably, now, this is just the pleasant little
joke of some robber or priest or tyrant.”

“Probably,” I suggested, “Sleeping Beauty
will be able to throw light upon the matter.”

“’Tis not impossible,” Frontenac said.
“But these objects must have been old even
in her day. The heads were, of course,
placed upon the stalagmites, yet not a one
of them is in a stalagmite now; sufficient
time elapsed for the formations to meet and
form these pillars. In her time they must
have been even as they are today. for, on
the falling of the Great Cold, the drip
ceased.”

“Still.” T proffered, “there might not have
been much space, when the heads were placed
there, between stalactite and stalagmite.”

“That is, of course, true. Still I think
that they must, when she was born, have
been here for a long time. I think it un-
likely that Sleeping Beauty ever saw them.
Perhaps, indeed, she never even heard of
them.”

“We shall see.”

“Unless,” he said, “the girl is, after all,
a corpse.”

“I don’t know, mmttered Nunatak, “that
they would be any the more wonderful if
we knowed why the thing was done.”

We found nothing more in that place,
which we called the Hall of the Heads.

Our sled-meter showed four and one-half
miles at this spot. We figured that we were
about three miles from the entrance in a
bee-line.

On we went. For a half mile or so, the
going was very difficult. The floor was
strewn in all directions with fallen stalactites.
In some places. even columns had fallen.

(Continued on page 84)
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What
Do YOU
Know ?

the turning point in your life. It is possible that in the
answers you will discover hidden away OPPORTUNITY,
and you will grasp it.

Are you perfectly satisfied with your work and income?

i Woeuld you like to make a change, or are you one ‘of those per-
sons who are afraid to get out of the rut?

Could you make good in a new field of work as a professional
man or woman, knowing that you would be serving humanity by
the change?

Have you ability to study a new profession and finish the job?

Would you like to be a highly respected Doctor in your com-
munity and have people coming to your office for health ?

What do you know about the NEVROCALOMETER ?

What do you know about Chiropractic?

Now, if you would like to know more about Chiropractic—
know all about this successful new profession which has attracted
the attention of more than 20,000,000 people, write today for
further information.

You can be successful as a chiropractor if you want to be.
There are many fine openings awaiting good chiropractors. The
public is convinced Chiropractic is right—It Does Get the Sick
Well. If you want to join this new profession send in the coupon
today. The largest school of its kind in the world offers you a
chance to become a successful chiropractor.

WL ILL the answers to these questions satisfy you completely ?
! Answer them because what you discover may prove to be

.‘ o Usi;lg
CIRER R

o e memesscccsmseccacsrcccanacsavannne T
Send in ‘*Q The Palmer School of Chiropractie, '
‘o Dxlsvenport, lowa. " :

.~ end me, without obligation, detallied in-
the Coupon ~~~ formation about your school and Chi- :

e N ropractie.

ent
tar GIVIng tP att
BiroPERC g antme”

-
-

-

(Name)

1 =

\ -

J I -

f -~

ST

, TIC ™.

'-. )/’//-\ ~~ Trresissssssssavesene
3 ( HOME OF “« (State)
. BROADCASTING  “s_

)

U
'.--.




84 '

\ELECTRICAL
BOOKS
N L 2

u-m-[\,

The Power-house of
Electrical Knowledge

Here are some splendid books on Electricity for you,
Written in clear, understandable language by men of
standing in each particular field. Especially prepared
for the needs of men who study at home.

complete and authoritative that they are used in
scores of leading colleges and technical schools. Note
the wide range of subjects and the titles listed in
the couwpon below.
MAIL THE COUPON
Just mark and mail the coupon—enclose the necessary
amount of money—and we’ll send you the book or books
you want by return mail. Don‘t miss this opportunity
to get these pay-ralsing books at bargaln prices,
Money back if not satisfied

INTERNATIONAL CORRESPONDENCE

SCHOOLS
Box 6210-D, Seranton, Penna.,
I am enclosing $......., for which please send me
the books I have checkea below,
0 "House Wiring and Bell Work." Written by
150 pages, $2.00.

W, 8 Lowndes, Ph.B,

O “Alternating Currents.’”’ Wrlitten by Edgar Know-
ton, E.E.. and J. Lester \Woodbridge, Chief
E&mggeer Electric Storage Battery Co. 355 pages,

—
)
1
I 0 **Electric Power Stations.” Written by 8, F.
I Bracken, B.S. 316 pages, $3.00,
w] "Dulrn of Electric. Machines.”” Written by
I s H. Doane, A.M,B., 8. H. Mortensen, M. I.
and E.I. 410 pages, $4.00.
I O “Electrio Cars.”’ \ritten by E. W. Davis, B.8.,
M.E., District Engineer Westinghouse Alrhrake
| Co., and E. C. Parham, M.E. 442 pages, $4.50.
O “Distribution of Electrical Energy.”  Written
| by Francis II. Doane, A.M.B., and H. B. Gear,
A.B., M.E. 326 pages, $3.00,
I O "“Electric Railway Engineering.” Written by
E. C. Parham, M.E. 332 pages, $3.00,
I O **Electric Currents.” Prepared from the lessons
I of the ln;e;r&nlloml Correspondence Schools. 387
1

pages, R

O "Electric Measurements.” (Lamps and Heat-
ing.) Written by Francls H. Doane, A.M.B.,
and O. J. Bushnell, Electrical Engineer. 274
pages, $2.50.

O ““Electrieal Machinery.* Written by Edgar
Knowlton, and J. Leater Woodbridge, Chief Engi-
neer The Electric Storage Battery Co. 300
pages, $3.50.

These Books Only $1

Electricity Handbook, +14 pages - - $1.00
Automobile Handbook, 302 pages - - 1.00
Bluilding Trades Handbook, 409 pages - 1.00
Chemistry Handbook, 348 pages - - - 1.00
O Radio Handbook, 514 pages » - - - 1.00
Name
Addreas

We will send you any of these books on approral
if yox desire to see them before purchasing,

e ——c——x

ADDING MACHINE
VEST POCKET SIZE

e SUBTRACTS
MULTIPLIES
DIVIDES

NEW Does Work of $100 Machine.
‘Total Visible at all Times.

FREE TRIAL-Send No Money

Anyons Can Openate it. Guaranteed for Life
Just write *"Send me a Baby Calculator’’ and give
your name and adaress, We wilt ship it immedi-
ately, all charges prepaid. O "i' pa

postman $3 50. You can return it after 10-day
trial for full refund if the Baby Calculator
is not the_Lrumt time and labor saver you
::::‘l-ﬂn. machine made. Order today,
| BABY CALCULATOR SALES CO.
P. 0. Box 1118, Chicage, Ill., Degt C

DON'T BE TIMID
Be a genius: learn to speak eloquently
in publie. We can teach you how by matil
in six weeks. Write
NATIONAL SCHOOL OF ORATORY
Bex 3. Oakiand, California

BT T

Our hypothesis was that an earthquake had
produced this havoc. The meter was useless
here, and so Nunatak, who had been trailing
the instrument, slung it onto his back. Two
hands were none too many for the negotia-
tion of this scene of confusion and ruin.

On issuing from it, we entered a low,
wide gallery, the walls and the roof of which
were almost as smooth and regular as though
fashioned by the hand of man. There was
not a vestige of sinter anywhere; there had
been no water-drip here.

“I should not be surprised, though,” I
said, “to find the formation of dripstone
still taking place. We know that there is
water somewhere in this cavern.”

“Perhaps,” Loomis suggested, “a river
flowing from the Gardens of Paradise.”

“It is not impossible. But my idea was
that there probably are fissures in which the
warm air of the cave meets the ice and
melts it.”

“But there would be no dripstone formed,”
Frontenac said, “because the water would
not be acidulated.”

“By George, I forgot about that!”

“Do you know,” I asked him some mo-
ments afterward, “what I was thinking?”

“Nothing awful, I trust.”

“I have been thinking, for some time now
—I can't keep the confounded idea out of
my head! But I have been thinking what
a beautiful fix we would be in if something
were to happen to our lights.”

“Nothing can happen to our lanterns,”
Darwin Frontenac answered lightly.

“You speak as though an accident were
simply a thing impossible. And, besides, last
night I had a dream—"

“That, I suppose,” he put in, “you would
have me believe was not all a dream, that
Fortune has warned us. For Heaven's sake,
no oneirocritics, Bond! Spare us that!”

“Oh, well,” said I, “’tis the same old
story: a prophet is ever without honor in
his own country.”

That gallery was exactly one mile and a
quarter in length, It opened into a great
chamber, almost a perfect circle and with a
diameter of fully one thousand five hundred
feet. The formations here were beautiful
beyond anything that we had heretofore
seen.

And here it was that the first turn of for-
tune came.

High up in one wall, with grotesque stalac-
tites hanging about it, was a curious hole,
which Nunatak must needs peek into. Good-
ness only knows why that particular opening
should have intrigued him in a manner so
remarkable. But thus it was. And so up
he went, climbing carefully, for the ascent
was a rather difficult one. whilst we sat on
a fallen stalactite and watched him.

He had reached the very top and had just
straightened up to look in when it hap-
pened. Something gave way beneath him;
he clutched at a stalactite to regain his
equilibrium ; the stalactite dropped from the
roof, smashing three more loose as it fell,
and down came stalactites and a mass of
fragments with our poor musher in the
midst of them all.

We cried out in horror—I noticed with a
sinking of the heart that no sound had
broken from the victim—and rushed forward.
Poor Nunatak! Our poor comrade was
dead!

As we fetched up, however, he reared his
tall form from out the débris, shook the
dust from his clothes and calmly remarked
that he had come down much faster than he
had enne up!

Whilst we were rejoicing in his escape, a
sudden thought came to me:

The Living

(Continued from page 82)
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“The lantern! Where is the lantern?”

At last we found it—or, rather, what had
been it. For the thing which we found, under
one of the stalactites, looked about as much
like a lantern as a pile of ashes in the grate
resembles the stately tree that was consumed
there.

I looked at Frontenac with that exulta-
tion which the true prophet feels when the
dire calamity predicted has at last fallen
upon the sinful and (above all) heedless
people.

As for Frontenac, a barely discernible
smile touched his lean face, and he quoted
these words of Byron’'s:

“Of all the horrid, hideous notes of woe,
Sadder than owl-songs on the midnight blast,
Is that portentous phrase, ‘I told you so."”

“Well,” said I, “I did!”

“Be an optimist, Bond.” Frontenac laugh-
ed. “It won't happen again.”

“As though that is the only thing which
can happen!”

“Curse the curiosity.” exclaimed Nunatak,
“that took me up to that confounded hole!
I do actually believe 'twas an evil spirit that
led me to do it.

“And yet,” he added, “I wisht that I had
got a peek!”

Frontenac smiled a little.

“We won't risk this light, Louis,” he said.

I wondered if this loss of one of our
lights would mean (as I sincerely wished it
would) that here was the end of our ad-
vance. We had, of course, only one light
now—and if something were to happen to
that?

However, not the slightest hesitation was
evinced by our leader, whilst none of the
others showed any disposition whatever to
even suggest that it might be expedient to
turn back now. Nor, alas, did 1! How
often have I bitterly regretted that I suf-
fered my false pride to keep me silent! 'Tis
true, it might not have done any good; but,
on the other hand, had I spoken, I might
have prevented that horror which even now
makes my blood run cold.

But I did not!

And so at last we quitted that great cham-
ber, my soul oppressed by vague but none
the less terrible fancies and fears—as if,
indeed, I had, in some unaccountable manner,
sad prescience that some horrible tragedy
was imminent,

CHAPTER XXVII
WHAT HAPPENED

It was not long in coming.

A quarter of an hour passed. and then it
was that we stepped out into the fatal cham-
ber.

It was as though we had entered a grotto
in the heart of a great jewel, so beautiful
were the formations that everywhere met
the eye.

We had scarcely entered the place when
Frontenac drew up with an exclamation for
silence.

A faint musical tinkling was heard.

“What is it?” someone whispered, the
voice, I thought, evincing a superstitious,
some nameless dread.

“Listen!” said Frontenac.

At this moment I became aware of an-
other sound.

“Drip, drop!” it went. “Drop, drip!”

“Over there!” FFrontenac said.

He started. We followed.
beside him, carrying the light.

(Continued on page 86)

Loomis was
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The Living Death

(Continued from page 84)

What was that mysterious tinkling, at
every moment now becoming more distinct?
Then suddenly the explanation flashed into
my stupid brain, even as Nunatak exclaimed:

“Water |”

“Of course,” was Frontenac's
“What did you think that it was?”

“IFor a few moments,” the musher said,
“I sure half thought that ‘twas fairies or
spirits or somethin’.”

“Bad spirits?” Frontenac queried.

“Yes, boss; schemin’ devils.”

“Spectral sirens, as it were.”

“Regular spirit witches, boss.”

And thus they had their little joke at the
expense of those eerie fancies which the
mysterious sounds had conjured up. Little
did a man of us dream what a horrible thing
this discovery was to prove.

“There she is!” said Frontenac.

And there it was—a tiny stream of water
issuing from a point high up in the wall
and falling, with that curious metallic, musi-
cal tinkle, into a large semi-circular basin,
whence it escaped in a gentle flow to dis-
appear on the instant into an orifice in the
cavern floor.

“Wonder,” said Nunatak, “if ’twas here
that that poor devil of an Antarctic feller
got his water.”

Not a sign was found, however, to show
that any human being had ever visited the

answer.

1.

We had turned to quit the spot when a
remark from Nunatak caused Frontenac and
me (we were just behind Loomis, who, it
will be remembered, was carrying the light)
to stop and look back. It was to this for-
tiitous circumstance, there cannot be the
slightest doubt, that we—Irontenac and I
at any rate—owed our lives.

Loomis paused for a moment, then moved
forward.

Came a cry, a sudden rending, crackling—
utter blackness!

A shriek, despairing, horrible, arose, as
though from the depths of a pit.

Came a horrible rumble, silence, and then
a sound as though produced by a great mass
plunging into water at an appalling depth.

“Great God!”

The voice, which T recognized as Han-
sen’s, was aquiver with horror.

“What was it?” I cried.

“Don’t move!”

The words were Frontenac’s, and they cut
through the blackness like a knife.

“As vou value your lives, don’t move an
inch!”

“What was it?” T asked.

“The floor!” said Frontenac.
“It give way!” cried Nunatak.
goin’—then everything was black.”

“The light!” I cried. “The light!
lantern is gone!”

“Yes,” the musher said. “The lantern is
gone. And poor Loomis is gone. We can
never get out to the mouth of the cave in
this darkness. And, before the end comes,
we'll wisht to God that our bones was down
there with poor Loomis’s.”

I shuddered with horror as I thought of
the fate that awaited us in this fearful place.
It was not of Loomis that I was thinking—
though I did think of him, poor fellow—
but of the loss of the lantern. And. before
vou set me down as a selfish, heartless brute,
remember that I was not thinking of a sim-
ple little fabrication of glass and metal,
worth at most but a few dimes and pennies,
but of the lives of six human beings.

“I saw it

The

For to even dream of ever reaching the
| entrance without a light—why, it were the

wildest madness. We were doomed men—
doomed to the horrible fate (if not to a
worse one) which had befallen that poor
being from Paradise.

Came a sharp scratching sound; a sud-
den light burst out—the feeble light of a
match in the hand of Frontenac. And [
noticed that that hand did not show the
slightest tremor.

“Look!” he exclaimed.

But there was no need to tell us to do
that; we were looking—at that hole in the
floor, yawning, dark, frightful as must be
the deepest pit in hell's blackest corner.

I shrank back, for I was within two yards
of the edge.

The opening was roughly elliptical in
shape, the major axis probably fifteen feet,
the minor ten or twelve. As the light was
growing dim, a mass on the opposite side,
one weighing perhaps two hundred pounds,
broke off and disappeared. The next in-
stant we were in darkness once more. Fron-
tenac was counting. He had reached six
when the sound came up from those fearful
depths.

“Great Heaven!”
hundred feet!”

He struck another light, then stretched out
on the floor, flat on his stomach, and looked
over the edge.

“For God's sake, Darwin,” I cried, “be
careful! That may be undermined, too!”

He called out Loomis's name, but the only
answer heard was the mocking echoes of
his own voice.

He called again and again—many times,
the mournful echoes metamorphosed by my

he exclaimed. “Four

horror-chilled senses into exultant, de-
moniacal laughter.
“There can be no hope,” I said. “Poor

Loomis was dead before ever he struck.”

“Lucky feller!” came the voice of Nuna-
tak, the words sounding in my ears like the
croaking of some sinister specter.

Frontenac raised his head and turned his
look upon the musher’s pale visage. But he
said nothing. As he was thus looking back,
the mnatch burned to thumb and finger, and
he dropped it into the pit.

Pitchy blackness rushed in upon us again.

“Yes,” came the voice of Frontenac from
the darkness, and it was as though he was
speaking to himself, “the lantern is gone!”

CHAPTER XXVIII
ANOTHER HORROR—MAD

Frontenac struck another
Hansen.

“There is no danger in this spot,” Fronte-
nac assured us; “the floor isn't undermined
here.”

“Too bad 'twasn't!” Nunatak muttered.

“So,” Darwin said, “our minds may rest
easy on that score at any rate.”

“Wretched consolation, that,” I told him.

‘Who would have dreamed,” he went on,
“that this tinkling, innocent-looking little
stream had hollowed so fearful a pit, only
a mere shell of floor remaining to conceal
the horror underfoot? Probably, though,
when it began its work, the stream was a
large one. And, of course, the work was
done before ever the Great Cold fell. For
then the supply of carbonic acid ceased. and
it is the acid and not the mechanical action
of the water—though the latter does play a
part—that destroys the rock.”

“What does it matter how it was done?”
queried Nunatak bitterly. “It has dragged
down as fine a man as ever went out on a
trail, and it has entombed us all here in

light, as did
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the heart of Sleepit’ Beauty's Cavern! Why
think about formin' tueories?”

We were again in darkness.

“No man,” I said, “must ever have set
foot upon that spot in those ancient times.”

“Who can say?” rezurned IFrontenac. “A
more probable inferenre, it seems to me, is
that the floor over the pit was firmer thein.”

“Why,” came the voice of Watson,
“couldn't we tell that the place was hol-
low? Why, for instance, didn’t we hear the
sound of the falling water?”

“Hear it?” Frontenac cjaculated. “Why,
it is spray, mist long before it reaches the
bottom.”

“And why,” came the voice of Louis
Louisiana, “didn't we bring along one of
the dogs. If we only had one of them dogs!
He would lead us ou: if the darkness was
ten times as black as it is.”

“Yes!” said Frontenac bitterly. “But we
didn’t bring a dog.”

I asked:

“Darwin, what's to be done now?”

“Start for the entrance, Bond.”

“Start or stay,” came the voice of Nuna-
tak, “what difference does it make? 'Tis
human nature, though. to keep on goin’ to
the very end, and so I say:

“Mush!”

“Same here,” said Addison.

“Ditto,” camne the voice of Watson.

“Them’s my sentiments,” Hansen said.

There was a brief silence.

“There's the water,” suggested IFrontenac.
“We'll renew our su-ply, and we'd better
each take a good pull at that spring.”

We did.

"All rcady ,boys?” Trontenac sang out at
last.

“Ready!”

“Then here we go!”

He struck a light and started. Only a
few steps had been taken, however. when
he stopped and, lookine back at us, said:

“Really we ought to make a few tests be-
fore leaving this hole—" |

“Tests!” [ exclaimed.

“With the object,” said he, “of securing
as close an approxim:ztion as possible—for
the result, of course, could be nothing more |
than an approximation—of the depth of that
pit.”

“The pit! Cursed be the moment” I
cried, “that we entercd this hellish grot!”

“Amen!” said Nunaiak.

“Oh, well.” Addison philosophized, “it
might have been worse.”

“1f it had.” the musher growled, “it would
have been the worst.”

“You croaking bird of ill-omen, Louis!”
Frontenac said, a fair: glimmer of a smile
on his face.

Scarcely had he uttered the last word when
e clapped a hand to his head fiercely and
cried out. But that was not all: the next
instant our leader—he :he self-contained. the
man of iron nerves—was laughing and danc-
ing, his tall form and lcan features present-
ing a strange, eerie, maniacal appearance in
the expiring light of :1e match.

“Great Heaven, Darwin,” I cried in amaze-
ment and distress, “what is it?”

Suddenly the light went out

But I had seen enough to send an icy chill
to my heart. The on: horror that my tor-
tured brain had never conceived—that was
this fearful thing which had fallen:

Frontenac was mad.

CHAPTER XXIX
“WHO WILL BE THE NEXT?’

I heard a muttering in the darkness, and
my blood ran cold at :he sound.

Suddenly he burst cut:

“Blockhead, oaf, dolt, fool! Oh, fool—
imbecile and idiot of inconceivable asininity !
I'I’hick-s!l\'ulled. double-domed, triple-damnedl
vnatic !”
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I cudgeled such brains as I had left in
hopes they would conceive some remark that
might mitigate this sudden, fearful madness
which had seized upon poor Frontenac, and
with this result:

“There, there, Darwin! You mustn't take
on this way—really you mustn't, old fellow.
Our case may be a desperate one, but, atter
all, it is not hopeless.”

My words were succeeded by the most in-
tense silence I ever had experienced in all
my life. Horrible thoughts writhed and
coiled in my skull, writhed and coiled like
a tangled mass of vipers. This terrible
silence—what did it mean? What was to
follow? \What effect had my words pro-
duced upon the brain of the madman?

A laugh was the answer—a laugh, long,
loud, pealing, merry.

“Really, Bond. I believe you thought that
I had gone clean off my head—completely,
utterly and absolutely off my noodle!”

“Off your noodle! Good Heaven, is it any
wonder if I did? You called yourself a
double-domed, triple-damned lunatic—what-
ever that is! I don't know, but I certainly
do know that wou certainly acted like one.
What on earth did you carry on like that
for?”

His merry laugh rang out again.

“Old tillicum™ (partner), said he, check-
ing himself, “this is the delightfulest thing
I have known in many a long day, I do
assure you! I wouldn’t have missed it for
the world!”

And off he went again.

“Explain the little matter, boss,” came the
voice of Nunatak, “so’s the rest of us can
enjoy the little joke, too.”

A flush burned my cheeks, a flush of fierce,
insensate anger—anger at Frontenac because
of his actions of a lunatic and at myself for
having suffered my senses to distort and mag-
nify in so absurd a manner what I had seen
and heard.

“Well,” said T, somewhat testily, I regret
to have to admit, “elucidate!”

“We're saved!” Frontenac said.

“Saved? What are you talking about?”

“That’s what we are.”

“What on earth do you mean?”

“Just what I said. Why, there is our
reserve supply of oil—right here in this can
in my pocket!”

“What good is that,” I wailed, “when the
lantern is gone?”

“Bond, Bond! I see I wasn't the only
lunatic, after all, in this bright and intelli-
gent audience.”

“Hooray!" roared Nunatak.
now is a wick!”

“Of course,” Darwinsaid. “And to manu-
facture a wick will be no formidable mat-
ter. Then a hole in the stopper, and presto!
a real, regular, genuine lamp to light our
way back to the entrance!”

It was magical—our swift rush from the
black depths of despair to these iridescent
heights of hope, exultation.

Blockheads, dolts! Why had none of us
thought of that before?

In the light of a piece of woolen stuff that
had been dipped into the oil, Frontenac made
a hole in the stopper, whilst Nunatak, with
a speed and deftness for which I shculd not
have given him credit, fashioned the wick.

few minutes, and there it was—a light,
feeble though it was, that shone bright and
beautiful as Hope's own lamp.

Regarding the matter soberly, however,
‘twas a far cry indeed from the bright lan-
terns with which we had entered, to this
primitive flame, and terrible were those gal-
leries and chambers through which we had
to make our way. Indeed, had it not been
for the marks left and the careful notes
made during our advance, the outlook, even
now, would have been a black one.

We moved over to the edge and stood
looking into .he blackness of the pit.

“All we need
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“Poor fellow!” said Darwin Frontenac.
*“’Tis a horrible tomb—but, then, so is a
tomb of marble.

“Let us start.
this pit is.”

“How,” Nunatak asked, “are you goin’ to
do that, boss? We ain’t got no line to
sound it.”

“'Tis easy, Louis, though we can't claim
any great accuracy for the result.”

Frontenac stretched himseli out on the
fluor, looking over the edge. his chronometer
watch in his hand. 1 tovk a similar position
beside him, holding a iragment of rock over
the abyss.

“Good Lord,” burst out Louis, “maybe that
rock’ll hit pvor Loomis!”

“I think it unlikely.” Frontenac returned.
“The sounds told us that the pool down there
is a deep vne. The depth of it may be hun-
dreds of feet. Anyway, it won't hurt the
poor fellow any if it does hit him.

*Ready, Bond?”

“Ready.”

“Now!”

“Six,” said he when the sound came up.

A dozen trials were made, and they gave
a mean of exactly six seconds. In that time
a body would fall five hundred and seventy-
nine feet in vacno. But this abyss was not
a vacuum. Also, there was the time it took
the sound-waves to ascend. After allowing
for the resistance of the air and the frac-
tion of a second required for the sound to
reach us—quantities, of course, that could
not be known with precision—the result ob-
tained by Frontenac was a depth of “just
about four hundred feet.”

We lost no time in quitting that fearful
place. Slowly and carefully we made our
way back. Several times we were brought
up in uncertainty, but in every instance our
careful notes put us right again. At length
there was the spool; we were indeed safe
now. There would have been no difficulty
whatever in reaching the entrance, from this
point, in utter darkness, thanks to the string.
Not that there was any likelihood of our
being compelled to do so; the flame of the
lamp was as bright as ever. At the harpy
and the door we stopped and for a time stood
gazing upon those strange, mysterious ob-
jects, which we were probably beholding for
the last time. The halt, however, was a
brief one, for by this we were pretty well
satiated with marvels and mysteries. It was
six o'clock when we stood once more at
the entrance, having been in that terrible,
but certainly most wonderful, underground
world for nine hours.

That night the ghost of poor Loomis came
to me—in my dreams. Three times it came,
In every instance the horror of the thing
awoke me. And every time the figure asked
the same question:

“Who will be the next? Why won’t you
tell me who will be the next?”

Morning found it blizzing fiercely. One
could not see a dozen feet. All day the bliz-
zard raged, all night and all the day fol-
lowing. On the morning of the third day,
however—this was the 18th of October—
the weather was clear and calm, and we got
under way at an early hour, Frontenac driv-
ing Loomis’s team.

Of the ninety dogs with which we had
pulled out from Summer Haven, we had lost
eight. One had been pitched upon by his
comrades, killed and eaten upon the spot.
On another occasion, Skookum (the first
dog resuscitated) would have met the same
fate had we not flown to the rescue. The
end, however, was virtually the same; the
poor creature was so badly slashed and torn
that his sufferings were ended by a blow with
an ax. He was then fed to his cannibalistic
brethren. Two had deserted; these we never
heard of again. Three had almost literally
died in harness. The deaths of these animals
were a mystery upon which the post mortem,

No, we will see how deep
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performed by Frontenzz, shed no light what-
ever. The eighth had sickened and received
the mercy of a bullet in the brain.

That day we made tut eight miles. How-
ever, after due consideration, I have decided
not to enter into a detailed description of the
days that now followed, interesting though
some of them certainlv were. Qur journey
from Sleeping Beauty - Cavern to the valley
of the palm trees was much like those made
by other Antarctic travelers, and I am
anxious to get on to th- Gardens—where our
experiences were such as are to be found in
the wild pages of a romanticist or in a spirit-
shaking nightmare rather than those of the
world of reality, strange though that world
may sometimes be.

CHAPTER XXX
PARADISE

With regard to things mecteorological, we
had, up to this time, . phenomenal run of
luck. But now we encauntered adverse con-
ditions. It was no unusual thing to find the
thermometer down in the minus forties.
Winds blew, fiecrce and bitter, bitter and
fierce as the passions of mankind and for
a whole week blizzard 1ollowed blizzard with
a regularity that was amazing and certainly
was most maddening. What with these
vicissitudes of fortune, we did not reach
those mountains that barred the way to the
southward until the 1st of November. OQur
camp that night was in -atitude 86° 9'. From
this point the way le¢ to the castward, to-
wards that great defile which would take us
through the mountains to the Gardens of
Paradise.

The next day I had a very close call. Sud-
denly the snow sank beneath my feet, drop-
ped, and there I was with my skiis bridging
the fearful profundity of a crevasse.

All the others, their dogs and sleds, my
own too, had crossed this very spot, and
here it had broken or my gliding onto it,
and I was by no mean: the heavyweight of
the party. The situat-on was an appalling
one. I have never heard of a maun being in
one precisely analogous. I durst not move
a foot, and the blue uepths over which I
stood turned me giddy and sick. In front
the skiis were supporte:! by a mere crust of
snow and ice, and, for all T knew, things
were even worse behind, All T could do was
cry out. This, it is :-carcely necessary to
say. I lost no time in doing. Even this
threatened to destroy mv equilibrium. They
heard me and turned, ard back they all came
flying., Frontenac and Addison in the lead.

“Steady, Bond, stead~!” Darwin cried as
he came up. “We'll have you safe in an
instant !”

“Be careful!” I warned. “The edge there
is only a crust!”

They were careful.

“Make her safe, boys!” sang out Nunatak.
“We'll tail onto you twa, so’s if he slips or
somethin’, you won't have to let g~ or all go
down together.”

This was done. Then Frontenac reached
out a hand and graspea my right, Addison
my left; there was a pull, and I shot across
to safety.

Frontenac gave a dcen respiration.

“I thought, Bond, that you were a goner
that time.”

As for Nunatak, tnat worthy grinned
from ear to ear and remarked:

“A feller sure must be stuck on acro-
batics, I'd say, when he'll straddle a crevasse
in that-away fashion.”

That day. what with the terrible surface
encountered, we made only five and one-
half miles. The next, :ne 3rd, we did bet-
ter. we made ten miles, which brought us to
the base of the mountains. It was here-
abouts that Captain Livizgstone saw the skua
gulls. But not a vestigr of life had we dis-
covered. It was on his march to this spot,
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too, that Livingstone's dogs began that mys-
terious sniffing. We had the same phenome-
non, though in our case there was, of course,
no mystery at all about it.*

At this camp was left Frontenac’s sled.
Four thousand feet above us, six thousand
above the level of the sea, was the entrance
to that way riven through the very heart of
the mountains. Captain Livingstone was less
than a day in reaching that spot; how he did
it has always been a mystery to me. We
were almost a day and a half in reaching the
entrance. It was in this spot, it probably
will be remembered, that they killed that
strange bird, that bird like the one seen by
Shackleton’s men, brown of color and with
a white line under each wing.

We gazed up at those black-ice-burdened
cliffs, but there was no creature up there to
launch itself down upon ws.

Our camp that night was deep in the de-
file, lofty, awful masses towering high
above us.

Noon of the next day, the 6th of Novem-
ber, we were at the highest point, about eight
thousand four hundred feet above the level
of the sea.

That afternoon we descended a little over
two thousand feet. The wonderful valley
was very near now; but it was getting late,
and haze and fog obscured our surroundings.
and so we decided to camp. A good rest, and
then into the fog and on to Paradise!

Morning found us enveloped in a fog so
dense that objects were sometimes invisible

at a distance of only twenty feet. No use
staying for it to lift, however. So we
started. It was mighty unpleasant traveling

like this—groping our way through this gray
obscurity. But grope we did, and on and on
—with thoughts of crevasses and other pos-
sibilities to keep us pleasant company.

On and on, slowly, steadily. Hours passed.
Then suddenly, as Captain Livingstone had
done, we stepped, one after another, out of
the fog as through a curtain, and there were
the Gardens of Paradise!

(To be concluded in next issue)

Carbon Removal

If holes are drilled in the shell of a spark plug
as well as in a nut which fits the shank of the
plug, carbon may be quickly removed from the
porcelain by turning the nut so that the holes
line up and running the engine for a few min-
utes. When in ordinary use the holes must be
turned out of line. -—M. Mather.

* ‘What on earth is Uroa scenting? It was
Bjaaland who made this remark, on one of these
last days, when I was going by the side of his
sledge and talking to him. ‘And the strange thing
is that he's scenting to the south. It can never
be—' Mylius, Ring and Suggen showed the same
interest in the southerly direction; it was quite
extraordinary to see how they raised their heads,
with every sign of curiosity, put their noses in the
air, and sniffed due south. One would really have
thought there was something remarkable to be
found there.”-—Amundsen: The South Pole.
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RADIO
WRINKLES

E UNDER this heading we are going to

publish items of interest to everyone
who likes to build radio instruments. In
order to continue this department it is nec-
essary for our readers to tell us about their
latest experiments. Write us a short de-
scription of some time- or money-saving
kink you have discovered and send it to us
along with a few sketches. Our regular
prizes will be paid for this material. Be
brief and try to put everything in the draw-
ing. Don't be too elaborate. Address
“RADIO WRINKLES” editor, care of
Science and Invention.

Rear-Mounted Dial

A novel cffect is obtained when a dial is

mounted in back of a panel. The dial num-
bers are viewed through a *“‘window” drilled
through the panel.

—J. Liebowits, Reporter No. 2939.

Variable Condenser

;4—TACKS WITH GLASS HEADS
e—TIN FOIL

——YTYOBY 4 (—)

| — MERCURY

RUBBER STOPPER

Take the bottom off a long, narrow bottle.
Cork the bottle up tightly and force a stout
copper wire through the cork. Coat the out-
side of the bottle with tin-foil. Pour mercury
almost up to the height of the tin-foil. The
device is operated ty a handle which presses
the plunger down and thereby raises the mer-
cury in the bottle.

—V. Wardinhausen.
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at a whalé of a diff

just a few cents make

Straighht.ens Shoulders

creases Pep

THE NATURAL BODY BRACE~Carrects

i houlders, straigh the back, gives
the lungs chance for normal expansion, induces
proper breathing. Brings restful relief, comfort,
energy, and pep. For men and women.

Costs nothing to try it

Write for 30 days free trial offer and free book.
NATURAL BODY BRACE CO.

Howard C. Rash, P1.286 Rash Bidg., Salina, Kansas

SEND FOR THE INTERNATIONAL CATALOG
Qur nct price 1list.
Full line of

auto bodies
und accessor-
ies for Fords
at  Wholesale
Prices. Save

big money on
bodies by buying
THrect_from Faetory,
FOR FORD—Prlees from $27.85 un. Faetory to
consumer direct—Pay only One Profit
International Body Wks, 914 W.Ohie St.,Dept.4, Chleage, Il

a9”=2 “ BECOME A LIGHTNING
N | TRICK CARTOONIST"

Make money chalk talking. Send $1 for snappy
prograin of trick drawings, with instructions by &
professional cartoonist. Satisfaction guarsnte

Circular free. Balda Art Servieo, Dept. 4, Oshkosh, Wi

Maglc goods, cards, books, novelties, tricks,
Catalog free.
CLIFFORD FENNER

2401 Jefferson Louisville, Ky.
51600 t 52300 y " FRANKLIN INSTITUTE,
Rajiwuy Postal Clerk Examination coaching
Gov jo btainable,
SHOULD MAIL COUPON IMMEDIATELY o ent Jobs now eutainabie

Dept. C183, Rochester, N. Y,
TRAVEL~ See your country §- lessons; (2) Nchedule showing places of cominy
g
Steady work. No layoffa. Paid Vacations

RAILWAY POSTAL CLERKS s i

$' Sirs: Send me without charge, (1) Sample

MEN— BOYS, 18 UP 1°. 8. Government examinations; (3) List of many
Common Education Sufficient o
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The easy way to build your radio set.

'--------------------------.----.------‘
" ]
' USE THIS BLANK TO ORDER :

]
: Just clip out this coupon, check the patterns or books :
REFLEX' : you want and mail it to us with full remittance. :
* it The Consrad Co., Inc. .
' 1 233 Fulton St., New York, N. Y. -
COCKADAY . i  Gentlemen: I have checked below the patterns i
E and books I desire. Enclosed find $............. the full E
HARKNESS ' ' price. Kindly send me the items checked postpaid. '
° M 1
] 1
] t Consrad Patterns—50c each i
ULTRADYNE ° : -...No. 2. How to Make a Two-Stage Amplifier. :
: ....No. 4. How to Make a Reinartz Receiver. :
' : ..No. 5. How to Make a Reflex Receiver. :
O : ..No. 6. How to Make a Cockaday Receiver. :
’ ..No. 7. How to Make a Neutrodyne Receiver, ]
' : ..No. 8. How to Make the Autoplex Receiver. :
- A : ....No. 9. How to Make the S. T. 100 Receiver. :
§ ....No. 10. How to Make the Ultradyne Receiver. 1
: ..No. 11. How to Make a Five Tube Cockaday Re- :
1 ; ]
L] 1 celver, s
i Ou Can bu11d these : ..No. 12. How to Make a Portable Receiver. :
1 ....No. 13. How to Make a Harkness Receiver. [
R S r r lf With : ..No. 14. How to Make the Original Genuine Super- :
ecelve Syou Se : Heterodyne. List $1.00. :
¢ ”” 1 ..No. 15. How to Make a Low Loss Receiver. 1
¢ Consra atterns : -...No. 16. How to Make a Tropadyne Superadio. :
: ....A. Radio Map of the U. S. on Cloth. :
i ----B. 20 Radio Diagrams and Hook-ups. New Edition. H
. : ....C. All About Aerials and Their Construction. :
The best methOd Of recelV' : ....D. Radio Amateurs Practical Design Data. :
. 4 Q 1 [ ]
| § 3 1
Ing set construction. Itis as ! Radio Books—25c each |
easy to use these patterns | .. x. i Tis for te Radio Comrucor, !
. . ! ....No. 2. How to Make Practical Radio Receivers .
' . . . l
aS lt lS fOI' a Woman tO use : ....No. 3. Radio Questions Answered. :
1 ....No. 4. Radio Frequency Amplification. 1
a dress Pattern. : +...No. 5. Loud Talkers and How to Build Them. :
: ....No. 6. How to Tune Your Radio Set. :
: -...No. 7. One Hundred Radio Hook-ups. New Edition. :
Just select the boo}(s and patterns you want from the 8 ....No. 8. All About Radio Parts, H
list attached to this page, then tear out the coupon : ....No. 9. History and Operations of Vacuum Tubes. :
and check the items you have selected. i - .No. 10. The Neutrodyne and All About It. 8
Send the coupon to us with your name and address ! ....No. 11. How Radio is Received. !
enclosing full remittance. : -...No. 12. How to Locate Troubles in Your Radio Set. !
All patterns are S0c and books are 25¢ except where g -..-No. 13. Reflex Radio Receivers. '
special prices are noted on the list. : ..No. 14, The S'uper-Heterodyne Theory and Construc- :
All items will be shipped to you at once—postage paid. . Loy .
a [ ]
] 3 l 1
SOLD BY ALL RADIO AND NEWSDEALERS  ° Special Books .
: ...Radio News Amateurs’ Handibook............. $1.00 :
8 ....RadioLogBook .....................0ii. 50 1
The Consrad Company, Inc. g oo Riadio Log Book o :
8 ....Wireless Course in 20 Lessons-—Leather Binding 2.00
233 Fulton Street New YOI’k, N. Y. : .. The Radio Instructor ........................ 1.00 :
: The Radio Listeners’ Guide & Call Book. ....... 35 :
: The Radio Review ........................... 35 :
[} 1
O n s r a E Name ... i e i
B OAddress ...t e ]
1) ]
— 3 : (G137 60000000006000000000006000500000 State............ :
RADIO'S FOREMOST PUBLISHERS | e
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Your Tires Free
anerS onth

1
T
U
3

&)

15,0000

Miles Guaranteed

AgentUsers Wanted

SEE how easy it is with the MASTER SALES-
MAN KIT, which I sexd Free, to make $10 to $16
adayin {mu- spare time _howing MELLINGER TIRES |
at BIG SAVING to car owners. This powerful, hand-
made,oversize, non-skid Cordis guaran teed by Bond

for mileage half way arcund the world,

The Mellinger Plan starta you in busineass, all or par$
time; no capital or experience needed. Tires shipped pre= |
paid on approval, west wnolesale prices in Mu.
m !f yon ﬂ?’“&:ﬂ"iﬂ'“ TIRES, I have

el Fros, Al the Master Satesman K1k with
'Ig ueﬂ:n;r.hg:mlb!io r:.ngoofi” ggﬂ"l' amaring confiden-
e B, L MELLINGER, Praas,] 074 oamo todar |
MELLINGER TIRE & RUBBER CO.
Phlisdelphia, Ps. Dept. 1931, Kansas Clty, Mo.

NEW CAMERA

Takes and Finishes Pictures Inside The
Camera in One Minute

The marvelous new _rown Minute Camera
takes and finishes pictures inside the camera
in ome minute. No fillns—no plates—no dark
rooms. Load cards in daylight. Pictures 2%
x3% inches. Size of camera 514 x38,x7 inches.
Universal lens takes p:ictures at all distances.
Simple instructions ser: with each eamera; no
experience necessary. Send no money, We

will send the camera o~ 10 days' free trinl. If
satisfied yon simply send 50 cents weekly untll
our special introductory price of $10 is paid,
Crown Minute Camera To., Dept. 308, Norwalk,

Conn.—Adv.

NEW VES™ POCKET
ADDING MACHINE

Adds as rapidly and accurately as &
machine, yet fits the vest pocket.
echanically perfect. Easy tooperate
—nothing toget outof order. Everyone
who uses res should own one.
Counts Up to 999,999,999

Total yisible at all times, A pull of the finger clears it.,

Don’t carry a pocket 1ull of pencil stubs and
paper to do your figuring. Carry a VrPo-Ag.
Send no money.

10 Days Tl'lal Just name and ad-
dress and we will send machine tpaid,
bRl Pay poetman on delivery $2.96. l?:ea it for
il 10 days t&gmw it does all we claim. If
not perfeetl; satisfied we will refund your
l money. Limited supply. Send order today.
dding Mach. Corp., Dep. i88
120 W. ‘Zashington St.. Chicago. lIl.
Flere’s a money maker. Everybody
wants one, Splendid profit. Write
for specis) offer,

AFTER TEN DAYS TRIAL
FOR THIS LONG WEARING

2o LC.SMITH

D E v N D
Test this wonderful ter in your home
or office10 cays, Sam:;m. If you are
not eatisfieu it is the mut‘bny youevermade,

LOWEST PRICES ever
the world famous L. C.

full size—all Iate style oper-ﬁn{
conveniences—absolutely highes!

&I:Dug rebuilt — 5 Year Guaran-
; Monthly Payments.
FREE: Course of Instruction,

Toola, Waterproof Cover, all free
today for New
klet of valu-

\ ¢ writer information.
) Smn‘ Typewriter Sales Corp.
903-360 . Brand Av., Chicago

ARN:100AWEE

AS A
RADIO EXPERT

Thousands of new big-paying positions
#n this enormous findustry. Learn at home
NOW. Easy method quickly °rains you.
Bend for free book today,

DI0 INSTITUTE

NATIONAL RA
Bept. 4GB Washingwn, 0. C.

DOWN

A Solder Mould '
LADFF\

Usually after wiring up a set there is a con-
siderable amount of solder left over. Melt
the solder in a ladle and pour the molten
solder into a soda fountain straw. By re-
moving the straw after the solder has solidi-

fied or “set” a handy length will result.
—C. F. Felstead.

Loop Aerial Mounting

n,
i

i

<

i

X
I S
.
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EL. LUIGHT "CEILING FIXTURE

An electric light ceiling fixture makes an ex-
cellent mounting for a loop aeria. The base
of the loop is inserted into the fixture as

, shown, and is held in place by the screw.
—C. G. Switzer.

Special courses on Vio-
lin, Tenor-Banjo, Ban-
jo-Ukulels and Ukulele

ONLY 4 \
MOTIONS

used inplaying ‘—vj\ J
the fascinating .~ «
Hawaiian Gui- \/-‘f
tar, Our native / »
Hawatian instruc-

tors teach you to master them
q‘uu:kly.' Pictures show how.
Everything expiained elearly.
PLAY IN HALF HOUR
After you get the 4 easy mo-
tions, you can play harmonious
chords with very little practice.
40,000 students have learned to
play in this easy, pleasant way,
EASY LESSONS

ical knowledge necessary. ou
learn o play uny kind of music, and
pay as you play.
FREE GUITAR
As a_spécial of'er to new students
we give this full size, high in.
strument free of charge.

at once without red tape ol

WRITE AT ONCE

ame at once and let us

POt CAr 0.

cial offer and easy terms.

First Hawaiian Conservatory:
of Music, Inc.

233 B way (Woolworth Bldg.
D::tliol New York, N. Y.

$7.50 for Complete Outfit Prepaid.

— Magnified 225 Diameters

(=W, This is what the tip of a fly’s leg
is like when seen thru the

ULTRALENS
MICROSCOPE

Any amateur can
immedlately start
using his Ultra-
lens to examine
the edge of a
razor, the mesh
of a cotton shirt,
th e bacteria in
dirty water, No
technical training
required, yet hun-
dreds of scien-

tists and teachers are using this instrument. Gives enor-

mous magnification and perfect definition.
complete outfit.

Scientific Apnaratus Corp., Dept. 203,

Send $7.50 for
Send for descriptive literature.

Milton, Pa.

|

Fres
Demonstra.
tion If Geslred

ANITA NOSE ADJUSTER

The GENUINE (Patented)

)\ Shapes while you sleep, Rapid. pain-
\?\ less and safe. The ANITA is a Gen-
] uine and most Comfortable Nose Sup-

. Absolutely GUARANTEED.

Highly recommended by
¥\ ysicians, Y
+ony Write for FREE booklet. ~
d Nature’'s Way To Happinesa®®
=="" The ANITR Co.
Gold Medal _ Dept. A 3
Winner -h‘.'” 33 Hli;sﬂ.. N"E‘glg::k"ll.n . BEFOREZAFIER

The Famous KDN-VER-TER Slide Rule
Instantly adds, subtracts. divides.
multiplies, converts fractions or
decimals of an inch. Gives sines,
co-sines, versed sines, co-versed
sines, tangents, co-tangents, se-
cants co-secants of angles direct-
ly. Gives square roots, squares,
cube roots, cubes and fifth roots
and powers of all numbers. Log-
arithms, co-logarithms, anti-log-
Instructions with rule.

arithms.
$3, Cash or C.0.D

Deluxe Model
New England Novelty Company
Wakefield, Mass,

Maies Autos Go 49 Miles
On Gallon of Gasoline

An amazing new device has been perfected by James A.
May, of 863G Lacotah Bldg., Sioux Falls, So. Dak,, that
cuts down gas consumption, removes all carbon, prevents
spark plug trouble an overheating. Many cars have made
over 49 miles on a gallon. Any one can install it in five
minutes. Mr. May wants agenta and is offering to send one
free to one mato owner in each locality, Write him today

ADULTS' fnstruetive, authoritative, profusely il-
lustrated in natura) cotors, ete, The worth-while sort, Con-
talns everything one should know both before and after mar-
viage to enjoy health and happiness, Large Catalog, |0,

F. SMETANA & CO. OWO0SS80, MICH.




Prices Smashed!
Quality Not Sacrificed

Here is real battery
quality, guaranteed to you, at
prices that will astound the en-
tire battery-buying public. Order
direct from factory. Put the Dealer’s
Profit in your own pocket. You actually save
much more than half, and so that you can be
convinced of true quality and performance, we

v o

€ive8 Written Two-Year Guarantee
Hereisyourprotection! Noneedtotakeachance.
Ourbatteryis right—and the priceis the lowest
evermade, Convince yourself. Read the prices!
Special 2-Volt Radio Storage Battery, $3.75

Special 4-Volt Radio Storage Battery, 6.00
6-Volt, 60 Amp. Radio Storage Battery, 7.00
8-Volt, 80 Amp. Radio Storage Battery, 8.00
6-Volt, 100 Amp. Radio Storage Battery, .50
6-Volt, 120 Amp. Radia Storage Battery,11.50
6-Volt, 140 Amp. Radio Storage Battery,13.00

We ask for no deposit. Simply send name
and address and style wanted. Battery will
be shipped the day we receive your order

Express C. O. D., subject to your , ’

examination on arrival. Our
guarantee accompanies
each battery. Weallow 5%
discount for cash in full
with order. You cannot
lose! Act quick. Send your
order today—NOW,

Arrow Battery Co,
1215 South Wabash Ave.
Dept. 9 Chicago, 111,

. ¥
You can now quickly learn
to make comics, sport car-
toons, animated and serious car-
toons, etc. Cartooning s lots of fun—
snd fun that pays Big money! Learn
cartooning at home in spare time this
amazingly easy way.
Send for Free Book

Mail postcard or Tetter today for Free
Book on Cartooning. It tells all about
this easy method perfected by one of
America’s most successful cartoonists—
also is filled with interesting facts about cartooning.
Mafl card TODAY! Give Age if under 16 years.

Washington School of Cartooning
Room 265C, 1113.15th 8t., N. W. Washingten, D. C.

Greatest Bargain
Ever Offered

6-Shot Finest
Perfected Revolver

Sells elsewhere at $12.00. Quick as a
flash, safe, great penetrating power and
true marksmanship, Blue steel or nick-
eled, 38, 32 or 22 caliber all same price. R
Satisfaction or money back. SEND NO MONEY.
Pay postman on arrival $6.45 plus postage. 1f you
send money with order WE PAY ALL POSTAGE

Federal Mail Qrder Corporation
414 Broadway, Dept. E, New York

TIRES WITH 500 NAIL
HOLES LEAK NO AIR

A new puncture-proof inner tube has been in-
vented by a Mr. N. B. Milburn of Chicago. In
actual test it was punctured 500 times without
the loss of air. This wonderful new tube in-
creases mileage from 10,000 to 12,000 miles and
eliminates changing tires. It costs no more
than the ordinary tube. Mr, N. B. Milburn,
331 West 47th St., Chicago, wants them intro-
duced everywhere and is making a special offer
to agents. Write him today.—Adv,

“?CLASSRINGS&PINS
1 t Catalog Issued—FREE

& | Samples loaned class offi-

o5
AY &’ |cers. Prices $.20 to $8.00 57
& each. No order for class, soclety, club
‘ emblems too lsrge or too small, ‘poehl WA
| designs mads on request. .

METAL ARTS CO., lnc. 7723 Seuth Ave, Buchester, .Y,

Stand-Off Insulator

A handy stand-off insulator may be made by
setting a wall insulator in the end of a metal
bracket.

—A. Hornsby, Reporter No. 17352.

Initial Bezel

SOLDERELD IN PLACE
. /

SCREEN

INITIAL OR DESIGN CUT
FROM THIN SHEET COPPER

A design of the radio owner's initials cut
from thin sheet copper and attached in the
bezel in the receiving set, lends individuality
to an otherwise common-place set.

=C. H. Ostermeier.

Vernier Condenser

KNOB AND

BIND

[ ING
il . POST -

The device shown is an effective vernier con-

denser. Two wires, preferably twisted lamp-
cord, are connected to binding posts on the
base and are twisted together by a fibre strip
mounted on the shaft of the dial. The wire
should be about four to six inches long. By
turning the knob, the wires are twisted to-
gether, thereby changing the capacity.

—C. S. Martin.
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E Here's a radio book that gives you
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THE RADIO

INSTRUCTOR

HANDBOOK EDITION OF
THE RADIO READING COURSE

Associste Editor & Adviser L

PRICE {00

[ Z4F

A Solid
Foundationfor
Your Radio

il Work J
[=

e the complete theory, design, con- -
struction, operation and maintenance
of radio receiving apparatus.

The book is divided into five sec-
tions each completing a separate divi-
sion of radio receiving information
so that the reader can more easily
use the book for handy reference.

It is a substantial foundation for
anyone building or operating a radio
receiver,

Book contains 300 pages, size 5%
by 8% inches, and 1s bound with
standard, stiff cover.

Price $1.00
THE E. I. COMPANY

Sole Distributors

~d

THE CONSRAD COMPANY
J 233 Fulton St. New York City m

C
onsrad

ON ONE TUBE
IIIG FREE BOOKLET tells the story. California users
of CROSS COI'NTRY CIRCUIT hear Atlantic Coast,
(Canada, Cuba, Mexico and Hawail. Atlantic Coast users
hear England to California, Our new plan makes this
set easfest and cheapest to bulld. One hour puts in
operation. One tuning control. No soldering. Any
novice can do it. BIG BOOKLET FREE or complete
instructions for 25c stamps or_ coin

NTIONS &5
@mmercnallze

g
@) ON A CASH OR ROYALTY BASIS
¢ PATENTED or UNPATENTED
In Business 25 Weors -Comphete Factlitios-Feferences.

vrie ADAM FISHER MFe. Co.
205 Enright Ave. St. Louis, Mo.
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Answers to Scientific

Puzzies
(Continued from page 42)

U st

[ —

LOCOMOTIVE WHISTLE

It is a demonstratior of Doppler’s prin-
ciple. As the train is approaching the ear
more sound waves, or vibrations, reach the
ear per second than wnen the train is sta-
tionary. As the train s going away from
the ear the number of *vaves per second de-
creases. (Pitch depenys upon the number
of waves, or vibrations, per second reaching
the ear.)

PLUMB BOBS

No, they would not. The bob, in each
case, would be attracted toward the center
of the earth, due to the force of gravity.
This would cause the two lines to converge
toward the common center of attraction.

DISTANCE OF STORM

If sound traveled as 1ast as clectricity the
clap of thunder would be heard simultane-
ously with the flash o: lightning. But, as
sound only travels abour 1,080 feet per sec-
ond, as against 186,300 miles per second for
the light from the flas:., which is the same
speed as the electricity which, of course, is
the cause of the flash, zound in five seconds
will only travel a little over a mile. Hence
the storm is about a mile away.

PERIMENTERS
For a given perimeter, a circle will have
the greatest area. The proof of this is to
be found in plane geometry. The figures
shown illustrate this principle.

RADIO AND SPECTATOR

The man listening-in on a radio set. Elec-
tricity travels nearly 1,000,000 times as fast
as sound. Therefore, wnile the sound waves
were going 100 feet th electrical broadcast
wave would travel about 100,000,000 feet,
or nearly 19,000 miles. This means that a
radio wave would travel about three-quarters
the distance around the world while sound
was going only 100 feet

COLD KIZTTLE
The energy nccessar: to keep the water
boiling is taken from the bottom of the
kettle. As long as there is enough heat in
the bottom of the ketle to maintain the
water at its boiling point practically no heat
will be induced into your hand. But as soon
as the water stops boif:ng the heat in the
water is conducted back into the kettle bot-
tom, thus causing it :> become very hot
again.
RIFLE SILENCER
By preventing the ai: from rushing back
into the rifle barrel to fill the vacuum made
by the instantaneous denarture of the bullet
from the barrel. It is .he air rushing back
into the barrel to fill this vacuum that causes
the loud report when a gun is fired.

COLD EGG "ROBLEM
Upon removing the egg from the water
it is, of course, wet. This water upon the
shell of the egg keeps the shell cool by
process of evaporation. However, as soon
as the shell becomes dry the cooling process
is no longer continued. Thus the egg will
again become much warmer on the outside
shell.
EGG IN BOTTLE
First soak the egg in strong vinegar for
several hours. This will cause the shell to
become soft. Now carefully force the egg
into the opening of the bottle into which it
is desired to put the egg. Carefully rinse out
the vinegar from the egg shell and allow the
egg shell to again harden. Your friends
will wonder how you accomplished this.
(Continued on page 97)

The “Printers’ cArt
eApplied to Typewriting!

C% ILLIONS of typewritten letters go
unread today because they look so

uninteresting. But that can’t be said of
a Hammond-typed letter!

What the NEW
HAMMOND Does
Writes in any kind of type you

want.
Instantly changes from one style

or size to another—simply by

shifting gears. ) The new Hammond dresses up old words in
g e e E ftvasic so many new and different styles that they arouse

immediate attention. Today, hundreds of ex-
ecutives are using this unique machine for sales
letters, reports and documents whose importance
demands unusual methods of presentation.

Makes use of over 50 different
1, d 40 '

and1
ical and special characters.
Assures uniform impression by
automatic touch.

b/

THE NEW

ammon

TYPEWRITER

VARIABLE SPACING
CHANGEABLE TYPE

What special typewriting do YOU require?
Werite today for illustrated catalog describing the New
Hammond, and suggesting countless ways it can be
made to serve.

The New Hammond comes in either the
Desk Type or Folding Portable, which has
all the exclusive features of the Desk Type,
but weighs only 8)4 pounds.

Hammond Typewriter Corp., 72 Brook Ave. at 132nd St., New York

..;:::::::..;0................................'........
P A A A AL

NE Easy Paymen

PUTS THIS
13" x 5’ QUICK
CHANGE GEAR

SOUTH BEND

SCREW CUTTING

LATHE

_ IN YOUR SHOP
Price Complete Only $354—easy payments if desired

Ef".ﬂ'. l}egdl Lath:lS'::el éuedp 'I‘n We ship Lathe upon receipt of first payment—then you pay balance in
2l [ arges’ ompa o 1 1 H i
boa.in 8 largest Auto Factorles, in zg:;er;;ntyor‘r;omhly installments which the Lathe itself will save and

sliargestiRaiiroad Shopnlireeid s { Shows 96 styles, all sizes Select just
CATALOG FREE * the Lathe you want. Note our money-

largest Sewing Machine Factory,
in ¢ largest Fire Arms Factories.

saving prices, Pay on convenient easy terms, if you wish. Own a Lathe
of your own—now.

equipment
shewn
under
~athe.

by largest Oil Company., by the
U. 8. Government, and in 64 For-
elgn Countries.

SOUTH BEND LATHE WORKS, 5.5 M5.sx

EARN $2,000 TO $10,000 A YEAR
STUDY AT HOME
OPPORTUNITY is at your door.

Q { = . . .
= | WAT. : Learn Airplane Engineering now.
- — - =5 b l) Write for Free Catalog
aU(aTlON © WESTERN AIRPLANE CORPORATION
Dept. S-5 Monadnock Block CHICAGO

Subscribe to Science & Invention—$§2.50 a year. |

Insure your copy reaching you each month.
N. Y. C.

Experimenter Publishing Co., 53 Park Place,
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Complete
List of Titles
in the E. I. Co.

Books

All About Radio Parts

Everyone who cunstructs a radlo set should
know the simple fundamentals of the vari-
ous parts of his set. The E. 1. Company
has set these forth in a compact iittle book
that is valuable at all times.

Book No. 8—Price 25¢

History and Operation of the
Vacuum Tube

The Vacuum Tuhe is a marvelous piece of
apparatus, A short study of it as given
in this book gives you the principle on
which every Vacuum Tube Radio Beceiver
operates. :

Book No. 9—Price 25¢

The Neutrodyne—All About It
Everybody knows the famous Neutrodyme
hookup. One of the finest Radio Receivers
in use today. This 5i-page K, 1. Company
book gives an explanation of every detail of
the Neutrodyne and how it all works.

Book No. 10—Price 25¢

How Radio is Received

The simplest and yet most complete Radio
Guide Book for any amatcur broadcast lis-
tener. In print only two weeks, fresh
from the press.

Book No. 11—Price 25¢ 8
How to Locate Troubles in Your . ;
el i REFLEX
Anyone with this handy book as a guide J -
can repalr and keep in order his own radlo
set. Covers every detail of the modern )
radio sets and tells how to locate and RAD(O
repair any trouble. | R ey
Book No, 12—Price 25¢ ‘-; RECENE A c,' v
Radio Reflex Receivers ' l'%,

THE AXPERIMENTEAS LIBRARY.NO.IS
o

Just off the press. Hookups galore on the

filnest and most _up-to-date reflex cireuits rE okt
in use today. Diagrams and descriptions
on every maodern reflex.

Book No. 13—Price 2S¢

Tips for the Radio Amateur
Constructor
Many men fafl in building their Radlo sets
because of some trivial error that could
easily have been corrected before it was too
late. The E. 1. Company has complled a
book that wlll help you avoid all the com-
mon pitfalls while bullding your Radlo sets.

Book Neo. 1—Price 25¢

How to Make PRACTICAL Radio
Receiving Sets

&

The man who wants to build only those 3 A% - ’N(!I(o.m-;wﬂ"@

PRACTICAL Radio Sets that are guaran-
teed to give good results when properly )
constructed will need this book. Gives the
principal successful hookups of practieal
Radio Constructlon.

Bonk N, 2-prc 25 Any radio receiver will give better

Radio Questions Answered

el inietti | results if you learn more about it g

the principal parts of a Radio Receiver. It

is & handy book to keep In your Radlo Flle. 5 . . 0 q 5 un
Book No. 3—Price 25¢ ANY radio receiver gives better results in the hands of an experienced radio man.
. o The reason for this lies not in their intimate knowledge of radio parts but
- R-dno] P;'eque:ev Amplification rather in their fundamental knowledge of how the receiver operates.
tment— . . : g . s O i
{u:ltl‘omigret:l'l‘e'r:cye'::mll:llll;l‘::ltlonm:?m(“b.rlr?g‘: The radio books of the E. 1. Company are written with this sole object in view
the dist vour Radlo Receiver, If i i i
e KR ot il Ih R ocety g ! ;,9 give the average broadcast listener the fundamenfal knowledge that will enable
quency to your set you will want this book im to understand the care and operation of the receiver he buys or builds.
at your side, . .
. Some of the E. I. books cover only the care and operation of general radio re-
Book No. 4—Price 25¢ . 0 B g .
ceivers, others cover the construction and operation of specific types of receivers,
How to Tune Your Radio Set while a third class cover that intimate, general knowledge of radio transmitting and
Ron-, '}f"'“'f in the dark, lookIng for sta- receiving that everyone should know.
,,‘1:,',_,;,;'%,,,’",'3' B liat . Glance over the titles of the books listed on this page. They are sold every.
to handle your Radlo set: You will be sur- i i i i
L Sx e Y oufe il b qur- where. Or, if you wish you can obtain them direct from us.

obtained through proper tuning.
Book No, 6—Price 25¢

All E. I. Co. Books are 25c. Each
100 Radio Hookups

No better book for your work hench. Gives

t}l{l;:::‘n; ‘l:?:;ke-un(l) nml' g‘e(lllu ton Radto . |

hook-unn bmlur .publr::h‘;d. 'ﬂﬁneﬁff?mﬁﬁ PubIIShed by

up-to-date in every respect. Third edition
now ready.

Book No. 7—Price 25¢

Lok | E. . Company, Inc.

are sold throughout the
country by all Radio and

N0 e The Consrad Co., Inc., Sole Distributors

If Your Dealer Cannot
Supply“}r’ou,e‘;i’er:'te Direct 233 Fulton Street New York, N. Y.
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BIGMONEY!

$3000%$10000 a year

Want tomake big, easy money? Learn
how toinstall,operate,repair, construct
and eell Radias, Write now for facts
about the amazing opportunities for
Radio experts, and our special offer of 2
FREE 1000-mile receiving set, and how
you can quickly train at home by mail.

Be a Radio Expert

No previous experience necessary. Anyone
witgordinsry education can now [earn Radio
uickly under oursimplified home-study plan.
%Ve need men nght now to represent our
Association. _ Ba_the Radio expert in your
Get your share of the hns

profits. Hundreas about you want Radios an
advice bovlv) tta h%”?hw' ta.l?tut can e-‘rn enonceh
money rigl m the start to pay for course.
. Nothing difficult about it,

{ow cost and easy terms.

FREE

1,000-MILE
Receiving Set

Don’t miss this big special offer to supply
FREE al) parts necessary to congtruct a

i egooo-mue receiving set. You can
sel this set alone for practically the entire
coet of the course. _Send for the facts now,
Find out all about this big-pay field. Address

Radio A jation of A ica
4513 Raveoswood Ave., Depl. 65  Chicago, [

SEXUAL——
KNOWLEDGE

320 Pages; Illustrated: Cloth
By Winfleld Scott Hall, M.D., Ph.D.
SEX FACTS MADE PLAIN

What every young man and every young
woman should kEnow—What every young
husband and every young wife should
What every parent should know.

—
Postpaid

Malled in  EROW—

plain wrapper ‘Table contents and commendations on request;

AMERICAN PUB. CD., 545 Winsten Bidg., Philadelphia

Mailing Lists

Wil help vou inerease sales
s Fhies Sy
g e o

9 0/:, Guaranteed Edh

refund of

ould CofERa St Lounis

HONEYCOMB COILS

The Universal all-wave
inductance. Back and
front panel mountings.
Send 25c for Super
Het., R. F. and Honey-
comb Coil Circuits and
Complete Catalog.

DeForest
Licens

Dept. 4, 815 Main 8t
Buffalo, N. Y.

U. S. Coast Guard Needs
More Officers
Pay ranges $1,700 up to $7,500 yearly

The U. 8. Government pays $780 yearly to

cadets at the U. 8. Coast Guard Academy

while trainlng to become officers. ‘This In.

stitute prepares vou thoroughly to take the ex-
amination during your spare time at home, Age lim{ts are 18
o 24. Write for {llustrated booklet to Dept. D-E25

Ceast Guard Instituts, Pa. Av. 3ta.Bx281, Washington, D.C.

Answers to Scientific
Puzzles
(Continued from page 95)

| SIS

TIRE WEAR

The rear right-hand one (fram the back
of the car). Of course, the rear tires wear
faster than the front ones because they are
driving the car. But the right-hand back
tire is more or less in the dirt edge of the
road and continually running against the
rough cdges of the cement and macadam
roads and, perhaps, against the curb. This
causes unusual wear and is much more pro-
nounced than the wear on the other rear
tire,

T

e

NI

VOICE TO SUN

Light travels 186,300 miles per second,
while sound only travels about 1,080 feet
per second. It will take sound about 4.87
seconds to travel one mile, or 45,291,000,000
seconds to go 93,000,000 miles ; 45,291,000,000
seconds equals 754,850,000 minutes, or 12,
580,833.33 hours, which will equal the time
required.

. SOLDERING CAST IRON

Give the cast iron a good coating of copper
sulphate solution (blue vitriol solution). If
the surface is rough the solder will stick to
this fairly well, dépending upon the amount
of copper deposited upon the iron by the
copper sulphate solution.

Clock with Watch Movement

The clock here illustrated measures 834 inches
high, and except for the main spring and hold
jewels, was designed and constructed entirely
by hand by the author. The hair spring is
made of piano wire and the metals of the bal-
ance are fused together instead of being soft
soldered. It loses less than 30 seconds during
a week. —W. L. Bass.

1
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In theGreat Shops ’qf: /

Sl

In1z
Weeks |

Getin the fleld that offers youthe BIG PAY—BEE
AN ELECTRICAL EXPERT. Coyneisnota Cor-
espondence School. Evex:{ythinz 8 practical. No
or uselesa theory. You doactual work on our huge

cal apparat

outlay el tus — eve! ing from door-
Il to power plants — everything to make youa $60 to
can take

zgoo » week PERT. A Coyne tral mAD
is place anywhere in the electrical world. Learn in
Chicago, the Electrical Center of the World.

You Don’t Need Education or
ti d
Experience Comezivet o sduesion o
traiping is peactical and easy to un:
Radio and Auto Course FREE!
Right now 1 am including a FREE coursein Radio
—the marvel of the age. Alsoa complete course in Auto,
Trociand Tractor Eloctricity and Storage Batteries.
Earn While You Learn — We help students
to time good partof their live

secure ba to earn
log expon::o“ while {gu;ﬂ:s.

Send Coupon NOW?
I’)on;zr delnykl minu:.el —_ l%n;i l}hat coupon Fizht
w m; free urﬂ lars o
:i’ll offer. ;lo obuntf-on o:'y:‘u pl’n at -I.'l:.nA(a‘ToN(;Wl
COYNE Electrical Schoo i
H. C. LEWIS, P?uklwt L

oL
> ' SPECIAL
&% OFFER
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Motor Hints
By TOM C. PLUMRIDGE

(LT —.

At g P T 1 e "

FORD ELECTRICAL TROUBLES

o o

.70 timer.~

' W Tospark | o

S---plugs:- [ 7o mayneto
Back of coil co//ecfora%/ug

Turn the key

T CHRISTMAS time you tell your children
or grandchildren about Santa Claus, but
don’t forget there’s a Santa Claus working all
year round for you. His name is Industry. He
directs his countless hammers, forges and looms
to produce good things to make you happy. ‘

For Ford cars not equipped with

starters, a set of dry cells connected

to the coil terminals as above will
aid considerably in starting.

If you don’t read the advertisements, the only ‘
glimpse you get of his great Toy-room is through
the keyhole . . . the only sound you hear is
through the cracks.

~-Connect fo frame or engine

Advertisements give you the key. They bid Positive Negative

you enter, view for yourself, select from count- g ‘

less comforts and improvements the ones you

want your life-stocking to hold. Series connection of 5 dry cells
Only children expect gifts. Yet with the adver- The correct sonnections for & series of five dry

tisements you can get so much satisfaction for

your money, it’s the next best thing to getting
gifts.

Don’t throw away the key held out to you

daily. Nor let it rust. »Coil Box
Read the advertisements—f{resh, ' ;T

Turn the key! |l

L) |

The key to better values, to money saved, to

entire satisfaction is adver“s’”g When Ford ignition troubles arise, they are
often very difficult to locate. Short circuits oc-
cur frequently in unsuspected places. One of
the most unusual places for a short circuit to
occur, is illustrated above, The insulation on
one of the horn wires may wear off at a point
where it emerges from its protecting tube,
whereupon a short circuit will occur and the

engine stop.

1150 #8300 5V EASILY Si7% ONE DAY EUOERG
Here's your BIG CHANCE to add $1500 to $3000 a
year to your income, An HB One Day DBattery
Charger recharges auto and radio batteries in onc day
or less. Requires no expert attention. Just $35 cash
puts an H8 One Day Battery Charging oeutfit in your

= . /
/e g?y Wires attached here

;lulm. comp‘leni recu}y lo onerate. Long easy torm:t on Prodil| touch against en- \ b
ajance. 30 days free trial on moneyback guarantee. — - /7 .
HB users everywhere making big money—you can. too, PR & g . gine where insula- K
Write today for free bulletin. @ ~ tion wears thru -S
HOBART BROS. CO.  Box 85 TROY, OHl0 BN ﬂ AN and groynds, ,§
MORE HB 5 BATTERY CHARGERS .5, ANY OTHER MAKE 24254 4 - completing circuit <
\\ ’
“LIGHTING FIXTURES” Saves Gallons of Gas |
READY TO HANG Any ll;eadher can prove on his own car,l.Ford'lor |
Direet from manufacturer. any make, how easy it is to increase gasoline mile- Other ignition troubles often occur at the com-
) age 50% and get rid of carbon, by writing Ed. P .
Complse::'lg 'v;:reg“lur:f‘:l::ng: '216'““ Naylor, 483 Produce Ex. Bidg., Karieas City, Mo. mutator lnl‘lﬂtl’lted above. The wires connected
(Just off the Press) He has perfected an amazing invention which any to the terminal may become frayed and so short
Special Proposition to Dealers one can put on car in three minutes without boring circuit to the commutator housing or the en-
pecr ) or trouble. Doubles power on hills. He wants gine frame. Also the segment may become
ERIE FIXTURE SUPPLY CO. agents and is willing to mail sample at his own badly worn, whereupon a new timer should be
Desk B Erle. Pa risk. Send him your name today.—Adv. installed.
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Make 5100 Weekly-sell RADIO

Demonstrate Once — Results Mean Sure Sale
; Coastto coast,lowest prices,attrac-
tive four-tube instrument $39.50.
Big cc ission to you. Exclusive
territory to proven saleamen. Ter-
i T.oing fast, write today for

iliustrated book No. 100.
’t fail to name your countv,

OQZARKA, Inc.

MAKE MONLEY
AT HOME

YOU can earn good money at home In your spare
time making show cards for us. No canvassing
or soliclting. We show you how by our new simp
instructograph method. W< supply both men and
women with work at home no matter where you Hive
and pay you cash for all wck completed each week.
Full particulars and booklet free, Write today.

AMERICAN SHOW CARD SYSTEM, LTD
110 Adams Building Toronto, Canada

10 DAYS FREE TRIAL - MONEY BACK IF NOT SATISFIED

Pay postman $1.50plus posn'a -
INKOGRAPH, CO., inc.
161+45 Centre St., New York C

SEND FOR testimony
of users and SPECIAL OFFER,
ulbm RADIOQ‘?O:P'N
409.5, €. Bth $t., Cincinnatl, 0,

GETS'EM)
COAST &

Begin Today—Write for My FREE BOOK.J1

]
good ’: t h
e e Tor ms #EE BOOR ss
o me a Penman.” [tcontaing epeci-
mens and tells how others mastered penman-
AV
2 o n 0D & c:
el by slots Dy postage. Writs todsy fof book,
PF.W.TAMBLYN, 424 Ridge08idg.,Kansas Clty, U.S.A.

Finest bicycle bujlt — 4« styles, ff
colorg and sizes, Factory to Rider prices.
FREE dellve:{. express prepaid on 30}
Days Freo Trial, Cash or easy payments. |

h'e’ lamps, wheels and equipment
Torito togay 1or DI GUIBION,
money. rite toaa; ot catalo,

Factory Bisyels Prices from §21:80 a5

m‘#hl lan marvelous offers.
Mmcmnm wineus &)
DEPT D 107 CHICAGO fres catatog

. T Av wamIvr: ST v )

“I EARN $I12 A DAY MAKING SIMPLEX
SIGNS AT HOME”

This 13 but one of the many letters we receive from those
who are making SBimplex Chipned Glass Signs. Medal-
1lions, ete. with our system. No artistic talent is required,
Blg demand for this work by I~cal and out of town peo-
ple everywhere. Every home and business place is a
prospective customer. \We help establish you and furnish
all materials and plans for securing orders. For further
particulars write SIMPLEX :TILITIES COMPANY,
1133 Broadway, Dept. 129, New York City

Learn Stenography
G195 (0111 (=Y EARN $25 70 $40 A WEEK|

MONEY BACK GUARANTEE
SHORTHAND, TYPEWRITING, BOOKKEEPING
taught by our advanced home study method, makes you
expert in short time. Fits you for private secretary,
Earn while you learn, Practice in spare time, We furnish type-
s “t.oi.“ Enermous demand for opersto: Pl“r_oto'emnloymgnt ser-
course untilyou get our free scholarship plan. Send fo:g"»k“m'

Mogneto wire
a’i.;;‘o:fr;ecfid from " b
- agne:
coector pg collector
@ plug
(W
Compass % |

placed here —=

Transmission f- A\
housing /ﬁ.

é/ﬁ A

-Heavy wire
cable

Two six volt
->botteries connected
in series

Often a Ford engine will not start quickly or
run smoothly because of the fact that the mag-
neto is weak. To remedy, place a compass to
the left and slightly to the rear of the magneto
collector plug after disconnecting the magneto
wire. Very slowly crank the engine until a
point is found where the compass needle points
toward the radiator. Connect two storage bat-
teries in series and one terminal to the mag-
neto plug. Flash the end of the other connec-
tion against the engine frame 15 or 20 times,
never maintaining more than a momentary
contact. The magneto magnets will then be
o remagnetized.

Lore of co/'/s\
7 N . . .
\Coil w;r{gﬁnyi \\

‘Magner's i froat of coils’

Core  Space, Core, Retaining plafe,

\ H

1 Coil spider

NATIONAL BUSINESS INSTITUTE Depl. 130 3802 SheridanRead, Chicage

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—$2.50 a
{‘ea;} (l:-:xperimenter Publisbing Co., 53 Park PL,

. Y. C. |

! 2 Flywhee] | |
\as s~ e 0
\agriels”  Space ‘Spacejs Magnet

Above: Side and end views of the magneto
magnets and winding.

Cast iron
cof/ core
Cut insulation away |
between coils to expose ;
copper r/'bqon /

Coil spider

When testing magneto coils as above, if lamp
lights, the coil is grounded, Replace with an-

other one, Such trouble is indicated by con-
sistent missing of the engine, not traceable to
other causes.

c;;nar of One of the Seven S. of E. Laboratories

Take This Short Cut to
Accomplish var Ambition

The fleld of electrical engineering offers wonderful
opportunities for truined men to direct and carty out
great industria)l and commercia) projects. Get a thor-
ough and practical trainlng here in our course of

ELECTRICAL ENGINEERING

with B. S. Degree in 3 Years

A faculty of specialists is leading hundreds of ambi-
tious young men to sure success, Why not you?

If you are lacking some preparatory studfes you can
make them up here as you go along. This is an excep-
tional opportunity to become an electrical engineer in
the shortest possible time.

ELECTROTECHNICS

From 1 to 2 years in thls course makes you a com-
pletely trained electrotechnician—prepared to fill such
positions as general plant superintendent. director of
construction, superintendent of maintenance, chief
draftsman, etc. The Electrotechnician is the man
betwecn the FElecirical Engineer and the Electrician—
a well paid position and a stepping stone to higher
executive work. A grade school diploma or equivalent
admits you without examination. New term opens
cvely 6 weeks.

COMMERCIAL
ELECTRICAL ENGINEERING

in1 Year

Unparalleled opportunities for hrilllant. successful
careers in the new field of Commercial Electrical Engl-
neering.  To meet the extraordinary present-day de-
mands for trained electrical business men. consulting
and effictency cngineers, we offer this thorough, con-
densed and very practieal tralning, especially adapted
1o high school gradustes.

PRACTICAL ELECTRICITY

In this complete 6 months’ Eleetrical Course—8
hours daflv—you can learn house, factory and theatre
wiring, testing and meter work. A.C. and D.C. Arma-
ture Winding and all necessary mathematies,

A 3 months’ course in A.C. und_ D.C'. Armature
Winding, or a % months’ Course in Light and Motor
Wirlng and Testing is offered to these with limited
time and means.

AUTO ELECTRICAL SERVICE
ENGINEERING
AUTOMOTIVE ELECTRICITY

Electrical speecialists who instinetively diaxnose and
locate automotive electrical trouhles eommand hish
positions aned are well pald. Speclalize in starting,
ilghting. ignition and storage hatteries and command
a bLig joli at a big salary.

“EARN WHILE YOU LEARN"”

We agree to provide. for a limited numher of worthy
young men, half-time johs at good wages. and perma-
nent pasitions with unlimited prospects to all duly
qualified graduates. Here is the oppcrtunity of your
life to acquire a thorough, practieal training for bhig-
paying profession that is In urgent need for tralned men

ESTABLISHED 20 YEARS AGO

The 8 of E. stands absolutely alone in the fleld of
thorough. practical electrical education and in com-
mercial and electrical engineering.

NO NEED OF YOUR BEING WITH-
OUT AN S. OF E. TRAINING

Tt does not matter how old vou are or what school
ing you have had. Students from 18 years up to 50
are in attendance here

Fill out the following coupon and mail it to-day.

Enter at any time.

Milwaukee
81.525, 41517 Marshall Street, Milwaukes, Wis.

ECHAL of ENGIN EERING|

SCHOOL OF ENGINEERING OF MILWAUKEE

81-525, 415.17 Marshall Street.

Milwaukee. Wis.

Without obligating me fn any way. please mail free
72-page ilustrated hook, "Klectriclty and the One Best
Way to Learn It.”” and particulars regarding the course
I have marked with an X

..Electrical Engineer (B. 8. Degree)

.. .Electrotechnics.

....Commercial Electrical Engineering.
.. Automotive Electricity.
Auto Electrical Service Engineering.
Radio Sales and Service.
Armature Winding.
Light, Motor Wiring and Testing.
.. .Practical Electricity.
..Electricat Home-8ervice Training with laboratory

facilities, for those who cannot come to Mil-
waukee
NN | ;vln interested In your “Earn While You Learn”
an.

Name. ...oeauee

Address

Clty

Education
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ever

month.

month by ;eliable firms, dealers and amateurs from all over the country.
automobile accessories, the opportunity to make money, or anything else,

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited adv

Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues.
tisements for the July issue must reach us not later than May 10th,

The Circulation of Science and Invention is over 175,000 and climbing every month

Opportunity Ad-lets

OU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made
; No matter what you may be seeking, whether supplies,
you will find listed here the best and most attractive specials of the

Name and address must be included at the above rate. Cash should
ertising agency. No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Adver-

EXPERIMENTER PUBLISHING CO., INC, §3 Park Place, New York City, N. Y.

Agents Wanted

Agents Wanted (Continued)

Business O pportunities

Agents—Dest seller; Jem Iubber Itepalr for tires and
tubes; supersedes vulcanlzation at a saving of over 800 per
cent; put it on cold. It vulcanizes itsell In two minutes and
is guaranteed to last the iife of the tire or tube; sells to
every auto owner and accessory deater. Ior particulars how

Man wanted for this territory to scll wonderful value
Men's, Women's, Children‘s shues direcl, saving wearer over
40%. Experlence unnecessary. Samples supplled, Iiig
weekly permanent income. Write touay. Tanners Mfg. Co.,
902-3 C St., Boston, Mass,

to wake big money and free sample, address Amazon 1ubl,
Co., Dept. 601, I’hiladelphla, Pa. o

Agents—Write for Free SBamples. Sell Madison ‘‘Detter-
Made'* Shirts for large Manufacturer direct to wearer. No
capitaj or experlence required, Many earn $100 weekly and
bonus. Madison Mfgrs., 511 Broadway, New York,

Big money and fast sales. Every owner buys gold Ini-
tais for his auto. You charge $i.50; juake $1.35. Ten
orders dally eusy. Write for particulars and free samples.

Amerlean Monogram Co, Dept. 71, East Orange, N. J.

Only one sale a day means $200 per month. Five sales,
$1,000 per monltb, Marvelous new adding machine. Re-
tails $15. Work equals $350 machine,  Adds, subtracts,
multiplies, divides automatically, Speedy, accurate, dur-
able, handsome, Five-year guarantee. Offices, stores, fac-
tories, garages buy one to dozen. A fortune for live agents.
Write qulek for protected territory and free trial offer.
Lightning Calculator Co., Dept. ., Grand Rapids, Mich.

Build splendid business making chlpped glass number and
name plates. i'urticuiars free. Simplex Co., Dept. 93,
1133 Broadway, New Yark,

Start Mail Order Business: Watch yourself grow, Cost
Sc.  Sell by Mail for $1. Make $13 to $30 daily., Informa-
tion free. Desk I3, Surety Bervice Company, 551 Harvard
8t., Rochester, N, Y.

Easiest money ever earned applying gold initlals and
monograms on  automoblles,  Instantly transferred from
paper, anyone can do ft. Cost 5¢, Get $1.50, Samples
free. Raico, 325 Hurrison, 1loston, Mass.

$3.00 Value for 30¢. Everybody duys Pitkins New Pro-
cess non-alcoholic focd flavors and saves $2.70. DIresent sales
force making big money. Some rvaluable territory still
open. Send for free sample and prices. A big dpportunity
to establish a blg business. No capital necessary. J. M.
Plitkin & Co.. 730 Pitkin Bldg., Newark, New York.

Earn blg money fast applying gold Initials to zutos.
Every owner buys—$1.35 profit on $1.50 sale—particulars
and samples free, Wrile quick. Lithogram Co., Dept. 19,
East Orange, N, J

Earn $10 daily slivering mirrors, plating and refinishing
talware, chandellers, bed Is, headlights, Outfits fur-
nished. N. Decie Laboratories, 1133 Droadway, New York.

$60—3$200 a week. Genuine Geold Letters for store win-

dows. Easily agplled. Free samples. I.beral offer to
:;rlnenl agents., Metalllc Letter Co., 441 B., North Clark,
“hicago.

Write and learn how to start profitable business without
capital or experience. Silvering mirrors, refinishing auto
headlights, tableware plating. Outfit furnished. Interna-
tional Laboratorles, Dept. 25, 309 Fifth Ave.. New York.

Agents—Be Independent, make big profit with our soap,
toilet articles and household necessities, Get free sample
case offer, Ho-Ro-Co., 2719 Dodier, 8t. Louls, Mo.

Make $17 Day.—Flnest extracts, food products, toilet
preparations, householid necessities. Credit; sample case
free. Write for amazing offer. Perkins I’roducts, B-30,
astings, Nebr.

Wonderful Invention etiminates needles for phonorraphs.
Preserves vecords. Abolishes scratching. Day’s supply in
pocket. £20 daily. Kample on approval If requested.
Everplay, Desk Hj. McClurg Bldg., Chicago.

$4 cash with every sale of Capt. Burke's Fire-Foe, only
pistol-type extinguisher on market; operates with one hand;
ugsed on U, 8, ailrplancs; undersells all compgtition; stops
bandits as quick as ft puts out fires; factorics and institu-
tions buy in quantity; $20 a day easy: write for sales plans.
Ilurke Flre-Foe Sales Co., Desk G, Cincinnati.

Agents Wanted Full or Part Time to Recll on liberal
commisslon new Thernestatic Automatic Carburetor control
Attachment for Ford cars. Increases mileage 100%. No
hotes to drill. Attached In 2 minutes, Does automatically
exactly what Ford Manual instructs driver do by hand.
Cadillae now using Thermostatic Carburetor Control under
Blancke license. Werite at once. A, C. Blancke & Co.,
Diept, 162-E, 602 W, TLake St.. Chicago.

Robt. M. Ingersoll of $1 Watch fame wants good men to
sell his Dollar Stropping outfit, an ingenlous invention for
sharpening all_makes of safety razor blades. Great eco-
nomic ralue. Meetlng with natlonwide approval. Fasy to
sell.  Big repeat business. Agents having remarkable suc.
cess. Full particulars. Robt. H. Ingersoll, 476H Rroad-
way. New York City.

Free Book. Start your own little mall order business.
Pler, 911 Cortland &t., N, Y.

Rummage Sales Make $50 Daily. Ofer wonderful values,
Wa smrt' you, Wholesale Dlistributors, Dept. 171, 609
Tivision 8t., Chicago.

Ag $—Cr/ s—Make $75
to $100 a wcek. New Invention—Sensation of 1925, just
out. Every car owner buys on sight. °‘Fixit’’ Rubber Re-
pair for tires and tubes, Vulcanizes without heat or tools.
Seals punctures and hlowouts. Baves tire repalr bills, In-
creases mileage on casings. Sample free. Marquette Rub-
her l(l‘,lompnny. 2323—2327 Wolfram St., Dept. 20, Chica-
go,

Marvclous New Iavention 1009, Profit Liquid Quick Mend
for hoslery and fabrics. Tremendous demand. Orer hundred
other fast sellers. Local and General Agents., J. E. Johne
son & Co., Dept. 829, 321 W, Chicago Ave., Chicago.

| want (00 men and women qulck to take orders for
anti-moth, air-tight Ced-O-Bags. Make $10 to $12 daily.
Cooper’s profit $1 In 60 minutes, Beck orders 17 in ono
day, Meserol makes $6 in half hour, Protects furs, suits,
clothes, blankets. FErvery famnily needs one to three. Fastest
seller going.  Experience unneces: . No delivering or
collecting. Write today for full detalls and amazing sample
offer. Comer Mfg. Co., Dept. U-31, Dayton, Oltlo.

Make $25 to $50 week representing Clows’ Famous Phila-
delphia_Hoslery, direct from mill—for men, women. chil-
dren. Every pair guaranteed. Prices that win. Free hook

Dollars yearly
Particulars (ree.

in your backyard. No mushroom dope.
Metz, 31D last 89th, New York,

You ean have a business-professien of your own and earn
big Income In service fees. A new system of foot correction;
readlly learned by anyone ut home In a few weeks, Easy
terms for training, openings everywhere with all the trade
you can attend to. No capirtal required or goods to buy, no
agency or soliciting. Address Stephenson Laboratory, 18
Back ay, Loston, Mass,

Stop Plodding! Be Successful.
Shop.  Make big profits in any locality. We teach you and
furnish complete equipments $100 up, ook of Opportunity
free. Haywood's, 1312 South Oukley Avenue, Chicago.

Get Money in yeur mail. ‘“‘Lambert’s Mall Order Be-
crets’” contalns successful methods never before published.
I'articulars free. Leon Lambert, 670-D Kaufman Bids.,
Wichita, Kansas.

Operate a Tire Repair

Earn $25 weekly, spare time, writing for newspapers,
magazines, Experience unnecessary. Copyright book free.
DPress Syndlcate, 987, St. Louls, Mo,

Free Bocklet, How to become Successful in Real Estate.
Macdonald Cooperative Realty, San Diego, California.

This means you. Read Surety Service Company’s Propo-
sition!!! “"Agents Wanted'* Classification.

You want a big money making business of your own,
a sure winner, write for information on how to muke beau-
tiful marble, Onyx, Agate and Turquois from common ce-
ment. Npencer Laboratorles, 4201 South Maln, Los An-
geles, California,

Chemistry

Learn Chemistry at Home. Dr, T. O‘Conor Sloane noted
educator and sclentiftc authority, will teach you. Our home
study correspondence course fits you to take a position as
chemist. See our ad on page 7 of this fssue. Chemical
Institute of New York, 66 \W. Droadway, New York Clty.

Correspondence Courses

Used correspondence courses of all schoois sold, rented
and  exclianged. List free. (Courses  bought.) Lee
Mountain, East Chattancoga, Tenn.

“How to Start’’ tells the story. George Clows ( f
Desk 27, Philadelphia, Pa.

8ell Ford Owners Most efficient timer on market. Agents
everywherc coining money—$30 to $75 weekly. Hnaines sold
forty first week. Waonderfut side llne, Write Dept, 33,
Auto Sun Prodacts ¢Co., 855 West 6th St., Cinclnnati, Ohlo.

Agents—Steady inceme. Targe manufacturer of soaps,
perfumes. tollet articles and pure food products, etc.,
wishes represcntatives in each loerlity. Manufacturer di-
rect to consumer, Big profits. ITonest goods. Whole or
spare time. Cash or credit. Send at once for particulars.
Alrn'erlcan Products Co., 2383 American Bldg., Cincinnatl,

10,

Agents Monogram Automobiles. 15 million proapects.
$1.40 profit every $1.50 sale. Wilbar made $29.50 first
day. Free namples, Worcester Monogram Co., MI12, War-
cester, Mass,

American Made Toys

Cerr d Courses bought and sold, Hanfilng, 799-a
Droadway, New York,

Educational

Correspondence Courses. Al Schools.  Lowest prices.
Terms, Catalog free. Mention subject. Economy Edueator
Bervice, 440-H Sansome, San Francisco.

o

Electric Motors

Meotors $2.98, Good. Practical, twentleth horsepower,
115 volt alternating direct current. Order Now. I’ay post-
man, Perry Trading Co., Dept. 14, 815 Lake, Itacine, Wlis.

For Advertisers

24 worde—355 Rural Weeklies $14.20,
81, Hartford, St. Louls, Mo,

Ad-Meyer, 4113

Opportunity to start Manufacturirg Meta! Tors and Nov.
olties. No experlence necessary. Enormous demand excceds
supply, We furnish, at cost, casting forms for production
and buy entire output, also place vearly contract orders,
(Casting forms made to order. Catalog, advice and Infor-
mation free. Metal Cast Products Co., 1696 DBoston Road.
New York.

For Inventors

We Develop Your 1deas into commercial shape for pre-
sentation to purchasers making working models, drawings,
experiments or tests. Courtesy, efficiencs, secrecy and ample
equipment; 30 years’ experlence. Ducorron-Rich Englneer.
ing Co., 50{ Pacific Mutual I3ldg.. Los Angeles, Cal.

Battle Photos and War Relics

For Dens: Relics Collected from Furope’s TRattlefields.
Firearme. medals, helmets. ete. Illustrated catalogue and
sample War photographs 25¢. Lieut. Welch, 2117 Regent
Place, Iirookiyn, N. Y.

Bia Money and fast sales; every owner buys gold Initials
for his auto. You charge $1.50, make $1.44 profit. 10
o-ders daily casy, ‘World
Monogram Co., Dept. 32,

Kamples and information free.
Newark, N. J.

Agents—Signa for steres and offices. Entirely new, $50
weplg easlly mnde, World Rigns, T166 W. Washington,
Chicago.

Make-8+'} Your Own Geeds—Formulas. Processes. Trade-
Reerets, Modern master methods. Catalog free. D. Thaxly
Co., Washington D, C.

Books

Ideophonie Peimers. $1.94: Chinese,
Languages, 8 West 40th, New York.

French, S8panish,

Free—T'pon request will send you my literature fltus-
trating the following books. Astrology, Character. Clair-
voyance, Concentration, Heallng, Hypnotism, Marnetism,
Medfwinship, Personal Magmetism, Personality. Physfog-
nomy, Salesmanship, Seership, Success, Rex, Wil _Yogl
Philosonhy, Gazing Crystals, etc. A. W, Martens, E, F.
6. Burlington, Towa.

Unpatented Ideas Can Be 8old. 1 tell you how and heln
rou make the sale. Free particulars (Copyrighted). Write
W, T. Greene, 808 Jenifer I3ldg., Washington, D. €.,

Your Chemieal problems solved and working process fur.
nithed for Five Dollars. Write e, . Stedman Rich-
ards, Consulting Chemist, Dox 2102, Boston., Mass.

Your 1deas can be sold without
Box 61, Pon-

Patents are expensive.
this expense, Complete instructions. $2.
tlac, Michlgan,

We develop ideas into practical shape, prepare working
drawings for models, solve problems. Wettstein, Englneer,
150 Nassau St., New York.

Information for inventers. Calculatfons, de-
Commercial 1lists, patent advice,
Baltimore DBldg.,

Scientifie
signing. sclentific hooks.
Write Beientific Information Jureau,
Chicago.
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For Inventors (Continued)

Manufacturing
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Patent Attorneys (Continued)

Inventor— Manufacturer—Contact.  Newspaper. Subscribe
toduy. “*Progiess and Invention In North Awerlca’ Inter-

national) 301 Donalda Dullding, ‘Winnipeg, Canada, $1
yearly,
New 1deas Wanted. Wel. known WRadio Manufacturer

whose products are natlonally advertised and sold every-
where wants new Radlo devieo to sell, WIll pay outright
or royalty tor idea or invention which 1s really new and
salable. Address: Mr. R. F. Devine, Room 1101, 116 West
32nd 8t., New York, N. Y.

Cashing In—If you have s sound commercial Invention
to sell, wrlte promptly. American 1'atents Corporation,
Barrister Building, Washington, D. C.

For the Piotographer

Have you a Camera? Write for free sample of our big
magazlne, showing how to make better pictures and earn
ix;ongly. American Photography, 118 Camera House, 13oston.

» Mass.

Games and Entertainment

Free with $25 order our large die box. Send 20e for our
large catalogue of tricks, puzzles, wigs, sensational es-
capes, Oaks Magical Co., Deot. 519, Oshkosh, Wis,

Health

Free—Stup using tobacco. We will give free Informa-
tlon how to conquer habit easily and permanently. Results
guaranteed. Anti-Tabacco League Iox M, Omaha, Neb.

Help Wanted

Detectives Needed Everywhere. Wark home or travel.
Experience unnecessary. ‘Write, George Wagner, former
Government Detective, 1968 Lroadway, N. Y.

French plate. Easlly learned. im-

Silvering Mirrors,
Wear Mirror Works, Excelsior

mense profits. Plans free.
8prings, Mo,

Detectives Earn Blg Money.
tunity. Great demand everywhere.
1’articulars frec. Write, American Detective System.
Iiroadway, N. T.

Travel. Excellent oppor-
Experfence unnecessary.
1974

To order: Metal articles, slmple, or complicated machin-
ery. Models, tools, patterns. Experimenting. 1'arma En-
gineering \Works, Lrooklyn Station, (leveland, Ohio.

Miscellaneous

Your faveorite beverages and other formulas,
able information. The Formula Co., Dept. M,
liowe St., Neattle, Wash.

Free valu-
122 West

Beautiful registered bull pups cheap. Bulldogs, 501

Rockwood, Dallas, Texas,

Your favorite Beverages, Syrups, Extracts and other re-
liable Formulas. Free informution. The Kormula Co.,
Dept, M, 122 West Howe, Seattle, Wash.

Get your cwn patents.  Applieation Dblunks. couplete

instructions $1. Cutting DBros.. Campbell, Callf.

Inventors—Send sketch or model for advice and exact cost

of patent, Ask for our free hovk, “"How to Obtain a
I'atent.””  Tells what every inventor should know. Lstah-
lished twenty-elght years. Highest referenccs. ’roinpt

scrvice, Reusonable charges. Chandlee & Chandlee 478

Seventh, Washington, D, C.

Stronger patents for less money through cooperation.
Tlooklet free. Chartered Association of American Inventore,
Barrister Building, Washington, D. C.

e e —

Puatents

Blueprint your phote or circuit on post card with sensi-
tizer. Iottie 50 cents. No stamps. W, Guichard, Beechhurst,
Long Island, N. Y.

Motorcycles—Bicycles

Don’t buy a Bieycle Motor Attachment until you get
our catalogue and prices. Shaw Mfg. Co., Dept. 8.
Galesburg, Kansas.

Musical Instruments

Violins—Deep, Mellow, Soulful—on easy credit terms,
High grude, wonderful Instruments of my own muke. Devel-
omnent of many years’ expertness. Write for book. Gustay

A. Henning, 2324 Gaylord St., Denver. Colo.

Wonder dollar instrument. anybody
Imijtate orchestra, hecome pro-
Mutti-

{Patent Pending.)
play, everybody surprised.
fessional entertainer; other valuable information.
tone, 448K W. 38th, New York.

Old Coins
United States half dollar 100 years old 985e; Malf cent and

Inventions commercialized. Patented or unpatented.
Write Adam Fisher Mfg. Co., 205 Enright, St. Louls. 3o,

Penmanship

finest you have ever 3een.

Your signature (12 styles)
2365 Mar Vista.

Rend quarter, Meub, KExpert Penian,
Pasadena. Calif.

Personal

Lonely Hearts—Exchange lctters; make Interesting new
friends through our romantie club. Write Eva Moore, Box
9808, Jacksonville, Florida.

Make new friends. Exchange Letters.

Get acquainted.
The Liily Club, Station

Enclose stamped envelope for plan.
11, Cleveland. Ohlo.

Lonely—JSoin our Club. Make friends evervwhere. Dar-
tlculars free, Write Mrs. Matthews, Box 26, Oakland, Calif.

Lonesome! Make new friends. Write Dolly Gray Club,
Box 186K Denver, Colorado, Stamp appreciated,

bargain price list 25c. Robert Cohen, Box 483, M
oma.

Phonographic Supplies

Old Money Wanted

Men to Build Radio Sets In spare time. Leon Lambert,
670-H Kaufman Bldg., Wichita, Kansas.

wrlting for newspapers,

Earn $25 weekly, spare time,
Copyright book free.

magazines, [Experience unneressary.
I'ress Syndleate, 986, 8t. Louis. Mo.

Wanted—Matl Clerks to handle mail on trains (travel),
Forest Rangers, Guard Forest Reserves, Special Agents,
make iInvestigations. Big Pay. Write Ozment, The
Coacher, 293, St. Louis, Mo., quickly.

Men Wanted for Detective Werk. Experience unncces-
nryl. ;\f’rlte J. Ganor, former Govt. Detective, 1041, St.
Louls 0.

Easy Money! Silvering misrors, Auto-parts, tahleware,
outfits, Plans free. Sprinkle, Plater, 955, Marion, Indiana.

Ambitious Men, Women, 18 up, Get U. 8. Gavernment
Permanent Johs, $95 to $250 month, Steady work, Pleas-
ant. Short hours, Paid vacation, Commpn education
usually sufficient. Write todas sure for full particulars and

$2 to $500 Each pald for hundreds of Old or Odd Colns.
Keep all old money. it may be very valuable. Send 10c for
new Illustrated Coln Value Book, 4x6, Guaranteed Prices.

Spring Motors, Electric Motors,
Toncarms, Amplifiers, Accessories. Latcst Equipmnent also
fn Radin Mechanism and Cabinets. Catalog mailed far ten
cenlls. I}o%ﬂer Mfg. & Supply Co., Baldwin Block, Indisn-
apolis. Ind.

Build Your Phonograph.

Get Dosted, We pay Cash., Clarke Coin C Y,
Btreet, LeRoy, N. Y.

Photoplays, Stories, Etc.

Patent Attorneys

Patents—Our Book ‘‘How to Ohtain a Patent’’ sent free
upon request. Contalns full information about patents,
trade-marks and designs. If you w!ll send us a sketch of
your Invention we will promptly make search of the Patent

ffice records and advise you as to patentability, our charge
for the service helng $5.00. TPrompt. efficlent service with
moderate charges, Over twenty years experience. Rank
and commercial references, Talhert & Talhert, Registered
Patent Lawyers, 552 McGill Bldg., Washington, D, C.

Send for free booklet. Highest references,
Test results. Promptness assured. Send madel or drawing
for examination and opinion, Watson E. Celeman, Patent
Attorney, 614 G Street, N. W., Washington, D. C.

Patents,

free sample coaching., Franklin Institute, Dept, C22,
Rochester, N. Y.
| s write me about patents. My fees payable
Firemen, Brakemen, Baggapemen, Sleeping car, train monthly. Booklet free, Frank Fuller, Washington, D. C.

porters (colored) $140-$200. Ecxperience y, 897
Ballway Bureau, East St. Louls, Il Unpatented Idens Can Be Sold. 1 tell you how and help
you make the sale, T'ree particulars (Copyrighted 1923).
Indian Goods Write W. T. Greene, 809 Jenifer Bldg., Washington, D, C.

kv 4

4 “Inventor's Advisor,’”’ the valuable Patentbook with 139
bu::':rlﬂ""“ "":g,’,'&r;'“w"c“:ﬁ;zg; Itl;:lluls':mﬁe]l:sr'tlr'l';l:mrl.l;:' Mechanical movements and_illustrations, sent free unon
Indiancraft 8. 1. C , 46 Connecticut, Buffalo, N. Y. | feoweit, . LablosrREatentFAtrn 0 JSRRAKLIoR:

Insects Wanted

Why Not Spend Spring, Summer and Fall gathering
butterfifes, insects? 1 buy hunarcds of kinds for collections.
Some worth $1 to $7 each. &imple outdoor work with my
instructions, plctures, price-list. Send 10 cents (not'
stamps) for my illustrated Prospectus hefore sending_but-
terfifes, Mr. Rinclair, Dealer in Insects, Box 1424, Dept,
41, Ocean Park, Calif.

Instruction

Learn Chemistry at Home, Dr. T, OConor Sloane,
noted educator and sclentific authority, will teach you, Our
home study correspondence course fits you to take a position
as chemlist, See our ad on page 7 of this issue. Chemical
Institute of New York, 68 W Iiroadway, New York City.

Correspondence Courses seld complete: one-third usual
prices because slightly used: easy terms; money back
guarantee. All schools and subjects. Write for special
Free catalog, Conrsee hough: for cash.  Economy Edu-
cator Bervice, H202, West 49tk 8t., New York.

Lacey Patent.Sense. °''The book the inventor keeps.’

Free. See page 80.

“Inventors’ Gulde' free on request; gives valuable in-
formaticn and advice for all who have original ideas or
improvements, Frank Ledermann, Registered Attorney and
Engineer, 15-E Park Row, New York.

Herbert Jenner. Patent Attorney and Mechanieal Expert,
808 F Street, Washington, D. €. I report if patent ob-
talnable and exact cost. Send for circular.

Millions spent annually for ideas! Hundreds now wanted!
Patent yours and profit! Write today for free beok—tclls
haw to protect yourself, how to invent, ideas wanted, how
we help you sell, etc. Amerlcan Industries, Inc., 212
Kresge Bldg., Washington, D. C.

Inventors—Send for form °‘Evidence of Conception’’ to be
signed and witnessed, Form, fee schedule, information free.
Lancaster and Allwine, Registered DIatent Attorneys in
Snlted States and Canada, 242 Ouray Bldg,, Washington,

Railway Postal Clerks start $131 month; railroad pass.
send (;:‘nlmp for questions. Columbus Institute, H4, Colum-
us. 0.

Jazz playing easily learned, New Instruction book with
popular song (arranted). Play Immediately. Price $1.00,
Paul Vincent School, Dept. C. Regent Pl, B’klyn

Languages

Woerid Romic System, Masterkey 5000 Languages. Span-
ish Primer, $1.94. Languages. 8 West 40th, New York.

Machinery and Tools

Cenerste Bullding Block Machines and Molds. Catalogue
'l:::i ;‘!nncrete Machine Co., 305 South Third S8t., Bt.
s, 0.

Monros Miller, Ouray Bldg.,, Washington, D. C. Patent
Attorney; Mechanical, Electrical Expert. Free DBlue DBook
gives candid advice.

Patents. Write for my free Guide Books ‘‘How to
Obtain a Patent”” and “‘Invention and Tndustry’’ and *'Rec-
ord of Invention’’ blank hefore disclosing inventlons. Send
model or sketch of your invention for Instructions. Promnt-
ness_assured, No charge for above information. Clarence
A. O'Brien Registered Patent Lawyer, 9202 8ecurity Bank
Rulliling. directly across satreet from Patent Office, Wash-
ington, D. C. See page 79.

Patents Procured; Trade Marks Registered—A compre-
hensive, experienced, prompt service for the protection and
development of your ideas. Preliminary advice gladly fur-
nished without charge, Booklet of Information and form
for discloaing idea free on request. Richard B. Owen, 130
(Y)we':l BRlJg., Washington, D. C., or 41-T Park Row, New

ork.

$ $ $ Fer ldeas. Photoplay Plots Accepted any form;
revised, criticised, copyrighted, marketed. Adsice free.
Universal Scenarlo Corporation, 223 Security Lldg., Bants
Monica & Western, Hollywood, California.

Photoplay [dea—Original, for sale, Luceal Asenclo,
P. O. Box 3814, Btation D, Philadelphia, Pa.

Printing
250 Bond Letterheads, Envelopes or cards $1.50. Com-
bination $4.25. Walker, R.3, Crown Point, Ind.
s rp—

Printing Outfits and Supplies

Print your own cards, statlonery, clrculars, paper. ete.
Complete outfits $8.85; Job Presses $12, $35; Rotary $150.
Print for others. big profit. All easy, rules sent, Write
for catalog presses, type, paper, etc. Press Company, A-8
Merjden, Conn.

s

Radio

Radio booklet free °'Dollars saved clubbing Radlo mag-
azine subscriptions.” Spencerian Agencles, West
Angeles, Calif.

Attention! 50 Vacuum Tube Hook-Ups. The greatest
collection of Vacuum Tube Circuits ever brought under two
cavers at such insignificant cost, These diugrmns will be
found in the great ‘'Rasco’’ catalogue which contains raw
materials and parts in a greater profusion than any other
catalogue. 15¢ in stamps or coin will bring the catalogue
to you, Radio Specialty Company, 100 Park Place, New
York City.

Boys. don't overlook this! The ‘‘Rasco’” Naby Detec-
tor, Greatest detector ever brought out with ialded base.
Fully adjustable, See former advertisements in this pub-
licatlon or our catalogue. Detector with Galena Crystal
complete, 50c; the same Detector with Radiocite Crystal,
75¢, prepald, Send for yours today. Radio Bpeclalty
Co., 100 Park Place, New York City.

Get Radio Sets, parts, at wholesale. Sell to friends. Our
discounts insure hig profits. Free catalogue. Fuetterer Radio
Supply Co., 2115 Locust 8t., 8t. Louls, Mo.

Build Radio Sets for friends, spare time. Very profitatle.
We'll supply apparatus and expert advice. Write us, The
Langhein-Kaufman Radio Co., Dept. E, 511 Chapel St.,
New Haven, Conn.

Befors you buy a radie write me fir *“What radlo ex-
¥(ertx know but don’t tell you.”” Leon Lambert, 870. Wichits,
ansas,

Radio Generators: 500V 100 watt, $28.50, Battery
Charging Generators, $8.50.  High Speed Motors—Motor
generntor Sets. All sizes. Motor Bpecialties Co., Crafton,
enna,

Moters—Manufacturer’s surplus sale, % H.P.. $850; %
H.P, $32.50; 1 TP, $54.50; 8 Vdit Charging Genera-
tors, $8.50. Complete Lighting Plante—Generators, Light
Machinery. Write for Catalog. Motor Specialties Co.,
Crafton. Penna,

Wanted: Light Machinery—Lathes—Dril] Prectes—Model
High Speed Gasollne and Steam Motars. Reat Cash Prices
Paid. Motor Specialties Co., Crafton, Penna.
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TESTS SHOW FORD

Radio (Continued)

Special
All sizes, $1.93. postpaid. Nangle Co.. 601 \Wash-

Sale, Gemuine Guaranteed Mastertone Ladio

CAN RUN 60 MILES | mms o s

2650 Miles Distance with one tube. Any Novice under-
O stands our Simplified instructions, Big Free booklet tells
the story. Vesco Radio Co., Box 11781, Oakland, Caiif.

The amazing fact that a Ford can run 60

miles on a gallon of gasoline was recently
brought to light thru

Salesmen Wanted

tests conducted by
America's foremost en-
gineers. Great strides

Can You Sell? All-wool, union made, tailored-to-measure
;l‘.llu for $19.75. Universal Tallors. J99 lledford Street,
oston.

have already been made
in this direction by the
recent invention of a
simpleattachment
which can be installed
in a few minutes with-

of a Dbroadcasting station to sell he

radio recelving set that retails for $2.50. With Radiogem
there is nothing else to buy—the outfit includes the Radlo-
gemn receiving apparatus, 1,000-ohm phone, and aerial out-
fit. The cheapest radio outfit on the market—yet as prac-
tieal as the most expensive. Big money to the right men.
2.00 for sample outfit. The Radlogem Corp.. 66R
West Broadway, N. Y, City.

8end §

A Salesman wanted in every town ) or_city within 25 miles

Science and Invention for May, 1925

A Wonderful Book
on Finger Prints

I'FREE to YOU!

ULL of 'l'hrmlnm'l'me Stories of crime mysteries

ved through nzer Print Evidence by some of

Amenul greatest Finger Print Experts. Grip-

ping illustrations. Greatest book ever published on
the subject. Send for your FREE copy TODAY.

UNIVERSITY OF APPLIED SCIENCE
Dept. 14-25 1920 Sunnyside Ave. Chicago, IIL

out any alteration to
motor. A. C. Winter-
burn made 41.4 miles
on 1 gallon of gasoline

daily.

Sell Guaranteed shirts, factory to wearer. DBig commlis-
slon paid in advance. We deliver. ~Make $5.00-$20.00
Write for our °**Wonder Sales Outfit.”” Curtls
Shirt Co., 508 So. Wells, Dept, 22, Chieago.

aiter this device was attached. B. O. Weeks, Newest Invention! Sell Every Office, Home and Store,
famous aviator and inventor, wants agents and | Autematlcally takes slack and kinks out of cords on tele-

vhones, electric irons and Radic Iteceivers. $23.00 daily.

will send sample for trial. Write him today at | Sample on approval If reauested. Neverknot, Dept. 57.
426-826 Eleventh St., Milwaukee, Wis. MeClurg Bidg.. Chieago.

Lightning strange battery compeund. Charges discharged

Brings you a Genuine battertes instantly. Eliminates old method entirely. Gallon

U N DE RWOOD free to agents. Lightning Co,, St. Paul. Minn.

TYPEWR T-ELR

Distributors—Fortune Right Men! Sensational New Avuto
Number Frame retails $3 only! Spreading like Wildfire!

Exclusive Territory Now. Promanco, 783 Trinity Bldg..
10 DAYS FREE TRIAL }','g'n‘fﬂmd o ,., Boston,

days you are not satisfled with this late mod
typewriter rebuilt by the famous Shipman Wnrd proc: u-

GREAT PRICE SAVING Er":.“z?,{.:“m::rﬁf

tory of its kind in the world by our muney saving

Stamps and Coins

EASY MONTHLY PAYMENTS ‘Y’:.,"":.'.'. o

notice it while you enjoy the use of this wonderfu

California Gold, quarter size, 27c; half-dollar slze, 53c.
Columbian nickel and catalogue, 10e. Norman Shultz, llox

FREE BOOK OF FACTS %’,’#‘:"‘,oﬂ.ﬂul 118, Cowrado Sprines. Colo.

gum{ rebuilding typewrlter:h and also vatuable information

Stamps 100 All Different 3 coents. 8. 1. Quaker Stamp
Company, Toledo, O.

tralia,
China,

Act Today!
Mail

500 Mixed Stamps froin 10 different Countries, Aus-
North, Centrual, and South America, Russia, Africa,
Japan, DBritish, French Colonles, War {ssues. ete.,
also 500 stamn hinges, pocket approval hook, perforation
gauge. and 3 United Ntates stamps Issued before 1870, all

Coumm ity Guarantee for 25c. Riggest bargain ever offered, satisfaction guaran-

Louls,
- e 4
P!

Shipman Ward R “I‘""

teed or_money back. Hussman Stamp Co., Dept. SI, 8t

Mfg. Company freo book
2185 Shipman Building explaining bargain offer.
‘Montrose & Ravenswood Aves,, Chicago

Typewriters

BINE..ccoavssesossosrsossecssossssoscsrssssscsossse

8t. and No...........
(8% 765000000000000000000

Tynewriters, all standard makes, $10 up. Fully guar-

anteed. Free trtal. Wrlte for complete fllustrated lists.

Stm Northwestern Ezxchange, 121 N. Fruncisco Ave., Chicago.
casecne teveeseiiiivone

'INVENTORS Wanted
POWER—AUTOMOTIVE PATENTS
M. P. LAUGHLIN Detectives Earn Bln“M?neyP “nrk“ht')vme o{r tmteé Ex-
(7 i) G New York || RISt its Brossimse 3 Yoo o O

here’s the LITE ¢hat
leaves BOTH hands free

foreverypurpose, and it’sa warning light, too

N. Y. Traffic
Cops Use It
—Watch at
St. Crossings

The onl{light of its kind.
Wearit like a wrist watch.
Guarantecd for two years.
Longest battery service.
Brlghtesl light of any
flash light on the market.
Made of the best available
materials, Lights ctthont
a switch or button, by
gn\ny Endorsed byN Y.
City Police Dept.andmany
other organizations where
the dependabilityofa flash
light means life or death

SAVE -A- LIFE

complcte
Pats.
LITE [Pendg] ss
CIVILIAN MODEL
““The Light That NEVER Fads"

First Aid to Safety First for Pedestrians, )\lmorms Traffic
Officers. Civiliun moddel stupped postpaid complete “ll.h lrnlur\'
.on reccipt of price with order. If goods are shpped C 0D,

‘deposit 18 required with order, and postage will b added to nfc
of shipment. Order Lite now, use st 1 idays. 11 1t’s not all we
claim return in good condition and your money will be refunded.

postpaid

asa
trouble
light,
too ~

and for
every flashlight
purpose—leaves BOTH
hands FREE YO s

Agents Wanted—Exclusive Territories Open—Address Dept. A,

RENOWNED ELECTRIC PRODUCTS ixc.
1841 BROADWAY Sole Distributors NEW YORK, U.S.A.

Fortune 'I'e'lling-‘
Globe! cnv.suL oucn.

'“";'i:n'.‘{.'n,?.'li'l"u",.umn, mr‘u.
L .4
:’!‘-‘-’t]ol‘.‘c?r‘l:u:mnd Crr:ul Globe;

168-pg. n by Crys-
tal e(e -l-o Book '“How to
Converse rwith Spirits,”  Cat Price

20c_for postave.
Pay cho tatance’ (2.2 $9)).45

whcn desivered,
AR

uUB. CO.
Park Row Btdg. NMork
ar w 15 N

New Method

Pocket Lighter

What Makes It Light?
No Wind Can Bilow It Out!
No Fiimt—Friction—Trouble
Beats Carrying Mutches.
A Scientific Marvel
Fully gunranue ....................
N ETHOD MANUFACTURING CO.
Box S1- 5 Bradford, Pa,

Wonderful, new device, guides your band; ccrrects
our writing in few days. Big improvement_in three
m.-No ailores. Complete ontlinc FREE.

Write C. J. Ozment, Dept.44  Bt. Louis, Mo. .-

TAMMER wore

Kin thn{ ar of stammering. Re-educationthe
key. ¢ widely fumed Hutfleld Method fully
mnllnod in an aecurate, dependible, wort
while book—''"HOW TO _STOP STAMMERING.* [7]
has inspired thousands, Free copy today.

THE HATFIELD INSTITUTE, 109 N. Dearborn. Chieago. 1.

“BOW LEGS and KNOCK- |
KNEES”. UNSIGHTLY U

Send for Booklet showing photos of men
with and without the Perfect Leg Forms. VR
PERFECT SALES CO., Dept. S0 y

140 N Mavfist4 Ave, Chieago. 1.

ANT WORK .5%:?

Earn $18 to $60 a week Retouching photos, Men
or women. No selling or canvassing, We teach you,
guarantee employment and furnish Working Outfit
Free, Limlted offer, Write today. Artcraft Studios,
Dept. 43, 3900 Sheridan Road, Chieags.

You can be quickly cured, if you

STAMMER

fend 10 centr for 288-page hook on Stammering nnd
Stuttering, *“Its Cause and Cure."” It tells how 1
cured myself after stammering 20 yrs. B, N. Bogus,

sll_s_Bonuo B_Idnl 1147 N. 1N, St., lndmnapolis

o

— ——
Y oung Men—

Turn Your Spare
Hours Into Money

Earn big profits, prizes, and
awards selling RADIO NEWS,
SCIENCE & INVENTION, The
EXPERIMENTER, and MOTOR
CAMPER & TOURIST in your
neighborhood. We train you as
our salesmen and pay you liberally
for your time. Write at once and
we will help you get started.

M. BRIDWELL.

| THE EXPERIMENTER
| PUBLISHING COMPANY

53 Park Place, New York, N.Y.
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/ o b
Radio’s Greatest Magazine

More Live News of Radio, More Hookups and More j RADIO
Radio Articles Than Any Other Radio Magazine l NEWS |

Coitad by HUKO GERNSBALK

| Radic News has been the greatest radio magazine since the first year
. of publicat:on, more than six years ago. It is read by more than twice
as many people as any other radio magazine which is adequate proof
that it’s Radio’s Greatest.

SMIN OIOFS

Radic News contains the most up-to-the-minute news of the Radio
World, the most hookups and diagrams. It is profusely illustrated with
pictures of mportant radio events, new radio parts and equipment and
complete r.dio transmitting and receiving stations. When you want
) to know anything about radio or the activity of the radio industry

buy RADIO NEWS. p—
SOLD ON ALL NEWSSTANDS - . 250 the Copy P RADIO'S CREATEST MAGAZINE

=—— Learn How to Experiment!

i %EX?E“!ggcﬂg ' The Experimenter Teaches You How to Experiment
| : %fw | o In Radio, Electricity and Chemistry
[ ~ I = c”] =

Learning how to experiment and practicing at this fascinating work
may mean your fortune. Many of the greatest industries of today, in-
dustries that pay millions of dollars to their owners every year are
based on the humble experimenting of some one man. Experimenting
is intensely interesting in itself because you are endeavoring constantly
to invent or develop something new.

The EXPERIMENTER, every month, contains hundreds of sug-
gestions for the foundation of new and interesting experiments. Every
line and every page is practical and interesting.

MILNT I T T 4L

Ask your local newsdealer for a copy today.

SOLD ON ALL NEWSSTANDS i3 s 25¢ the Copy

GETTING ON THE AIR

SE7 WY

Motor Touring in America!

. Motor Camper & Tourist is Devoted to the Greatest
of America’s Out-door Recreations

More than ten million people in the United States make use of cars
for motoring and camping. They enjoy the great, healthy out-door
life cf America.

MOTOR CAMPER & TOURIST is a magazine solely for these
people. Each month it gives new routes, maps and various guides to
successful zrips throughout the country. [t contains many interesting
detai’ed stories of pleasant motor trips that have been taken together
with instructive hints on the best way to enjoy a motor trip to its full-
est extent.

MOTOR CAMPER & TOURIST is America’s most beautifully

printed m.gazine,

SOLD ON ALL NEWSSTANDS 1 BE 25¢ the Copy

Published 5y The Experimenter Pub. Co., Inc., 53 Park Place, NewYork, N.Y.

xublishers of RADIO NEWS - SCIENCE & INVENTION - THE EXPERIMENTER - MOTOR CAMPER & TOUR]ST/,
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eGreathoonupilagazine.

L
e

: ==
ies gnirgFive Cents

S

100
Pages

Hookups
of every
description
Also a complete
supplement of
S. Gernsback’s
Radio
Encyclopedia
No Advertisements

Regular Magazine
Size, 9x12 Inches

Published by the
CONSRAD.CO n—

TNEW YORK CUTY
_,,’—;//

Complete Installment S. Gernsback’s Radio Encyclopedia in Every Issue

A Digest of the best Circuits the World Over

‘The only magazine of its kind in existence. Contains circuits of

F
hundred full pages of information. It is of the large magazine size,
cvery description gathered from all over the world. Articles are 9 by 12 inches, and printed in a handsome 3-001,01' cover.
of constructional nature and are fully illustrated with pictures, ll,r;d?nc.l:‘ LN t“l':tt’l:"l‘e“‘““‘ S. ,Ighe,rs"?:’“:kts l:““}"" l%'!'::',cl“'
" [ - q ' s ia in a convenien se leaf form. is is not merely a diction-
diagrams, ete. Each circuit is described m detail. . ry of radio terms, but is the most up-to-date and complete reference
This great mugazine contains no advertising. This meaas one of radio terms ever published cxplaining every word fully.

SOLD EVERYWHERE—AT ALL RADIO AND NEWSDEALERS

If you cannot obtain a copy in your town write direct to us, enclosing 35c.

The Consrad Company, Inc., 233 Fulton Street, New York, N.Y.

THE PERJODICAL PRESS, NEW YORK
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HAWKINS ELECTRICAL GUIDES VOLUMES

3500 PAGES $1 A VOLUME
4700 PICTSRES o A MONTHE  SEND NO MONEY—SEND ONLY THIS COUPON

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricitv. Ev rery important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical workiug course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT

Magnetism—Tnauction—Experiments — Dynamos — Electric Ma-
chinery—Motore—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos ana Motors—Distribution Systems—\Wiring—\Wiring
Diagrams — Sign ¥lashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors —Transformers —
Converters- Rectihers—Alternating Current Systems — Circuit Breakers —
Measuring Instruments—Switchboards——Wiring—Power Stations—Installing
—Telephone—Telezraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers.
SHIPPED FREE

Not & cent to pav until you sce the books. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if :t is not worth $100 to you—you pay $1.00 a month for
ten months or ret rn it.

.. - S —— —— i i . i, . A T T —

THEO. AUDEL & CO.,
72 Fifth Ave., New York City

Plcase 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.

Employed by ...coevvvennn. B0 0000000000095 595550 400 o
Home Address ...... 0600000 50600003b00000 000 000000

L0511 350 A0 0 M 56 0 98 B0 0 00 0066000 00009660, = 0o =
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SAVE HALF-INSTALL YOUR OWN

PLUMBING a~c HEATING

BY OUR New Easy Method

- A n y H an d y M an SUPER-IMPROVED AUTOMATIC ELECTRIC
ok Bttt e odruidiralidand W ut(‘r Juppl} Sy stem, Completo
heat by O1F Dew ey me lhn.l o

aml save half, In thy g {)

Bng Handy Man Book  ' SN

Special & 9N 50
fa - Ad Spozial 2im,%0

S Specie! 1z2%50
HUNDRFDS OF TRADE SECRETS = kT
CHICAGO 25 Bathroom Outht

Complete,

(v o 5;995
Highezt Quality Snoow White
Enameled Steel Cabinet ' ' ‘.
Gl gy tr

Al 1
vmed
Resotitul sud Dussble White Enameled Bathtubd

L - E ) 4 : f 58 95 . " : - ; >, L :nS}l-‘o
e . White Closet Outfit
CUT-TOFIT Meating Plants | g, . vourl tomma = . :
Steam=—Hot Air—Hot Water Meady- W md ) , -
R o e wiet B . Guuaranty

\-dJ

Desp Apron Lavatory

e Halp Tou Plan O Tncrald)

4 : Si11.75
B pmid P "'v'suq,

Ask ior Estnmate—F RI:.E—No Obhgatnon

MA!L THE COUPON TODAY' — T
,OUR BONDED GUARANTY and LABEL PROTECTS YOU | = = = /0000 =¥

We $o— —
|in. “a .: h-n:' g et ¢ sfth oo ere disealwid 5 " pvale howagi)l
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