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Afraid s My Own VYoice

ut I Learned to Dominate -
Others Almost Overnight

UDDENLY the boss turned to me and
queried, “Well, Conroy, what's your
opinion?” They all listened politely for me
to speak and in the silence I heard my thin,
wavering voice stammering and sputtering
a few vague phrases. Like

my bashfulness, my lack of poise and
inability to express myself.

In 15 Minutes a Day

And then suddenly I discovered a new
easy method which made

a flash Stoddard inter-
rupted me and launched on
a brilliant description of
his plan. All sat spell-
bound as he talked—my
views were forgotton—and
yet T have been studying
the problem for months
and I was prepared to
suggest a sound, practical
plan which I knew would
solve all our difficulties.

And that was the way it
alwayswas—I wasalways
being given opportunities

lodge

toasts

What 15 Minutes a Day
Will Show You

How to talk before your club or
How to propose and

How to address Board Meetings
How to tell entertaining stories
How to make a political speech
How to make after-dinner speeches
How to converse interestingly
How to write letters

How to sell more goods

How to train your memory

How to enlarge your vocabulary
How to develop self-confidence
How to acquire a winning person-

me a powerful speaker al-
most overnight. I learned
how to bend others to my
will, how to dominate one
man or an audience of
thousands. Soon 1 had
won salary increases, pro-
motion, popularity, power.
‘Today I always have a
ready flow of speech at
my command. I am able
to rise to any occasion,
to meet any emergency
with just the right words.
And T accomplished all

respond to

to show my ability and ality this by developing the
always failing miserably How to strengthen your willpower natural power of speech
1 was bashful, timid, and and ambition possessed by everyone,
nervous—I never knew | How to b:ﬁ?ﬂ“:ra clear, accurate | Lyt cultivated by so few

how to express myself,
how to put my ideas
across. In fact, I was ac

3 tion.
tually afraid of my own

How to develop your power of con-
centration .
How to be the master of any situa-

—by simply spending 15
minutes a day in the
privacy of my own home
to this most fascinating

voice! Constantly T saw

others with less ability, less experience than
I being promoted over my head—simply be-
cause they had the knack of forceful speech,
self-confidence, and personality—the very
qualities I lacked.

In social life, too, I was a total loss—I
was always the “left-over”—the one who
sat back and watched the others have a good
time. I seemed doomed to be an all around
£ailure unless I could conquer my timidity,

subject.

There is no magic, no trick, no mystery about
becoming a powerfu! and convincing talker. You,
too, can conquer timidity, stage fright. self-con.
sciousness and bashfulness, winning advancement
in salary, popularity, social standing and success.
Today business demands for the bhig. impertant
high-salaried jobs, men who can dominate others
men who can make others do as they wish. It is
the power of forceful, convincing speech that
causes one man to jump from obscurity to the
presidency of a great corporation; another from
a small. unimportant territory to a sales-manager’s
desk: another from the rank and file of nolitical
workers to a post of national importance; a timid,

retiring, self-conscious man to change almost over-
night into a popular and much applauded after-
dinner speaker. Thousands have accomplished
just such amazing things through this simple, easy,
yet effective training,

Send for this Amazing Book

_ This new method of training is fully described
in a very interesting and informative booklet
which is now being sent to everyone mailing the
coupon below. This book is called, How to Hori
Wonders With Words. In it you are shown how
to conquer stage fright. self-consciousness, timid-
ity, bashfulness and fear—those things that keep
you silent while men of lesser ability get what
they want by the sheer power of convincing
speech. Not only men who have made millions
but thousands have sent for this book—and are un-
stinting in their praise of it. You are told how to
bring out and develop your priceless ‘‘hidden
knack”—the natural gift within you—which will
win for you advancement in position and salary,
popularity, social standing. power and real suc-
cess. You can obtain your copy absolutely free by

sending the coupon
ol

Now
Sent
FREE

NORTH AMERICAN INSTITUTE
3601 Michigan Ave., Dept. 142C, Chicago, Ill.

e TsTsaasasssssssasssassses

NORTH AMERICAN INSTITUTE,
3601 Michigan Ave., Dept. 142C
Chicago, Illinois

Please send me FREE and without obliga-
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a tion my copy of your famous bpok, How to
1 Work Wonders With Words.
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With me, you do practical work = at home.
You start right in after your first few lessons
to work at your profession in the regular way
and make extra money in your spare time.
For this you need tools, and I give them to
you ~— 5 big complete working outfits, with
tools, measuring instruments, and a real
electric motor — 5 outfits in all,

TheCooke Trained Man is the
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It’s a shame for you to earn $15 or $20 or $30 a week, when in the same
six days as an Electrical Expert you could make $70 to $200—and do it
easier—not work half so hard. Why then remain in the small-pay game,
in a line of work that offers no chance, no big promotion, no big income?
Fit yourself for a real job in thegreat electriczl industry. I'll show youhow.

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

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

Age or Lack of Experience
" No Drawback

You don’t have to be a College Man; you don’t have to Se a High
School Graduate. As Chief Engineer of the Chicago Engineering
Works, I know exactly the kind of training you need, and I will
give you that training. My Course in Electricity is simple, thor-
ough and complete and offers every man, regardless of age, edu-
cation or previous experience, the chance to become, in a short
time, an “Electrical Expert,” able to make from $70 to $200 a week.

Your Satisfaction Guaranteed

So sure am I that you can learn Electricity—so sure am I that
after studying with me, you, too, can get into the “big money”
class in electrical work, that I will guarantee urder bcnd to re-
turn every single penny paid me in tuition, if, when you have
finished my Course, you are not satisfied itis the best investment
you ever made. And back of me in my guarantee, stands the
Chicago Engineering Works, Inc., a two million dollar institution,
thus assuring to every student enrolled, not only a wonderful
training in Electricity, but an unsurpassed Student Service as well.

Free Bock on Electricity

I want to send you my Electrizal Book
and Proof Lessons, both Free. These
cost you nothing and you’ll enjoy them.
Make the start today for a

$700 in 24 Days

““Thanks to your interest-
ing Course 1 made over $700
in 24 days in Radio. Of
course, this is a little above
the average but I run from
$10 to $40 clear profit every
day, 80 yon c¢an gee what
youl:'trnining has done for
me.” FRED G.McNABB.

7 W. 16th 8t., Atlanta, Ga.

$20 a Day

—for Schreck
*‘Use my name as a refer-
enceand dependonmeasa

booster. The biggest thing I
ever did was answer your ad

vertisement. I am averaging
better than 3500 a month from
my owd businesn now. } used to

make $18 a week.’"

bright future in Electricity.
Send in Coupon—~Now/!

L. L. COOKE,
Chiet Enginecer
Chicago
Engineering Works
2150 Lawrence Ave.
Dept. 2-C Chicago

"
Get Started Now! ,»*
. 04
Sectriiins neperscie. | Mail Coupon ,o*

Mysalary has gooe up more P
than 1600,
GEO. ILLINGWORTH,
lumet Road,
Holyoke, Mass,

= A ?
. L
Pay Raised
150%
*'l wns a dumbbell In elec-
tricity until 1 got ip touch
with you, Mr. Cooke, but

now I have charge of a big
plant including 600 motors

L g Name
"

L4
® " Adviress...

‘Big.Pay Man

Occupation ..............

A. SCHRECK,
] Phoenix, Arizona

L.L.COOKE, Chief Engineer
Chicago Engineering Works
Dept. 2C, 2150 Lawrence Ave. Chicago

#?. Send me et once withont obligation your big iNustrated
#°_ book anil complete deta’'s of your Home Study Course in
'l Electricity, including your outfit and employment serviceoffera,
L4
L4
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Chemistry p
to Success/]

Some people measure success in k ‘ *_‘- |
terms of money and others in degree 7

of knowledge and culture. Chemistry

is the one uncrowded profession today
that offers both. America, always a land

of amazing opportunities, is especially so
now in the field of applied Chemistry. In-
dustries have developed within eight years
more rapidly than the output of trained men
10 conduct them. Every big industry needs

cicmists and there is a real demand for them
immediately,

Earn a Bigger
Salary from now on~

Good Chemists Command High Salaries; you can
make yourself independent for life by unearthing

one of Chemistry’s Undiscovered Secrets ! .
LETTERS

Do you remember how the tales of pirate gold used 10 fire vour imagina- = Students Who H
ton and make you want 10 sail the uncharted seas in search of treasure and O ke T ee Cotrme 1€
adventure? And then vou would regret that such things were no longer
done. But that is a mistake. They are done—today and everydav—not on
desert islands, but in the chemical laboratories throughout veur own coun- ledie  to it:
try. Quietly, svstematicallv, the chemist works, His work is ditheult, but p L
more adventurous than the blood-curdling deeds of the Spanish Main. In- tpe

stead of meeting 2n early and violent death on some forgotten shore, he recel )
gathers wealith and honor through his invaluable conrributions to human. | uri ;
ity. Alfred Nolel, the Swedish chemist who invented dvnamite, made s )
many millions that the income alone from his bequests provides five $40,000 . ! fer  yuu
prizes every vear for the advancement of science and peace. Herman T3 JBRLIY
Frasch, who showed how to extrict sulphur built up a huge fortune. C. M, !
Hall, the chemist who discovered how to manufacture aluminum made d my ¢ 1
millions through this discovery. F. G Cottrell, who devised a valuable b ol S GEe | e 3
rocess for recovering the waste from flue gnses James Gayley, who on. T ubtatied .
fhowcd how 10 save enormous losses in steel trzn:mufacture_ L. H. Baeke- e dl:m pr .‘,:'ll'! anplication TA%CAOSOLRLSI;‘%:%E.
land, who invented Bakelite—these are only a few of the men to whom our._cour s the persanal T e

. o . tenti nlunbie
fortunes have come through their chemical achievements, L n any buslpes Noted Instructor, Lectur-

NOW IS THE TIME TO STUDY CHEMISTRY ST A S | e and Awhor. Torn

\

¥ prob

m e

3 t theranee ¢ o 9o ; e
Not only are there boundless opportunities for amassing wealth in Chemistry, but the dour govd work. et anee of erl_\ I‘leaSl.lrer ‘\m.e”
proiession affords congenial employment at good salaries to h indreds of thousands JOHN WaLTeER can Chemlclal SOClqu
who merely follow out its present applications.  These applications are innumeralle. I have not writt:n cince T re and a practical chemnist
touching intimately every business and every product in the world. The wark oi the h "“” et Lo ALl with many well known
chemist can hardly he cailed work at all. Itjs the kecnest and mnost enjovable kind of tions.  Nince | have been studying achi ! hi
pleasure.  The davs in a chemical laboratory are filled with thrilling and delightful with vour selcol idying .|c.m;vemep|s to 118
experimentation, with the alluring prospect of a discovery that may spell Fortune inted chemlst for the Nerant credit.  Not only has
always at hand to spur your enthusiasn. Coal testing all t al

Dr. Sloane taught chem-

mi an,
lessong are helping mo wonder- istry for vears but he
YOU CAN LEARN AT HOME fally. and the fnteresting way in y{ :l - 900 Qi
To qualify for this remarkable calling requires elaborate specialized training.  Former- o l-“" _”"‘.3""‘“’"‘:"'""" makes ine was lor many ves -1
ly it was nccessary to attend a university for several yvears to acquire that training, gt p'”""'“:m,;_\"s "o Zrl"\'S gaged in  commercial

but thanks to our highly periected and thoroeugh system of in truction, you can now

: o ! chemistry work.
stay at hore, keep your position, and let us educate you in C iwmistry during your

spare time. LEven with only common schooling you can take our course and equip EXPERIMENTAL EQUIPMENT FURNISHED
yourself for immediate practical work in a chemieal lahoratory. TO EVERY STUDENT
EASY MONTHLY PAYMENTS We rive to every student without additional charge this chem-

You don't have to have even the small price of the course to start.  You can pay for l](:m l';xs an ..‘:];i)pl”’:s, (EI :f f f:t';l)dli.ﬁ‘gfent.iifeslni:iﬂsh:l:n.:a:'g;{zel?(lj.
it tn small monthly amounts—so small that you won't feel them I'he cost of our These comprise the a paratus and chemicals used for the ex.
course is very low, and includes ever thing, even the chemistry outfit—there are no perimental work of ”L, course. The 1-lxc<i -hnvy wooden box
exiras to buy with our course. Our plan of monthly payments places a chemical crves not case for the outfit T HEs fo a useful
education within the reach of everyone. laboratory acce ssory for performing countless experiments.

SPECIAL 30 DAY OFFER

[ e
Besides furnishing the student with his Experimental Equipment. we are making a: 1 CHEMICAL INSTITUTE OT‘NEW YORK
additional special offer for a short while onlv., Y m_owe it to voursell to find out i . Home Extension Division 8 .
about it.  Write today for full informati free hook “Opportunities for Chem : 66-Z West Broadway, New York City
ists Send the coupon right now while it is fresh in vour mind. Or just write your H Please send me at once. withont any olligation on my
name and ..-‘Mres.s on a postal and mail it to us. Bupr w 1atever vou do, act today ¥ part, vour free Book ‘**Opportunities for Cher ists.” and
before this offer is withdraw 1 Il particulars abour the Experimental Equipment given
DON'T WAIT—MAIL COUPON NOW! § 10 every student. Also please tell me about your plan ot
B payuient and your special 30 day offer.
CHEMICAL INSTITUTE OF NEW YORK, Inc, § e "0 oo e S0 a0 i
Home Extension Division 8 I ADDRESS ... i
g [ ] 5 ~
66-Z West Broadway New York City | citv e W o veeos STATE............. ..
H

ST -Aug
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You can’t afford to miss this splendid Western story in Triple-X Magazine

shoot again.

e P
e b

W)

The EVA

The gunman fell forward on his -
face, and Sandy knew the RS
man would never

A DEMON

By FRANK C. ROBERTSON

A ¢ripping tale of a cowboy’s bravery and undvin
grippimng Y Y yimng
loyalty to his pal. A story that pulsates with
hair-raising incidents, life, and action!

Out Today

25

CENTS

READ IT IN THE AUGUST

l \

MAGAZINE

On All

News-

8¢

stands

FIVE OTHER GREAT STORIES OF THE ADVENTUROUS WEST!

NORTH OF THE BORDER

An unusual story of cattle-rustlers

By ARCH JORDAN
THE CASE-ACE

How a game of stud revealed a eviminal

By RICHARD A. MARTINSEN
THE SIXTH NOTCH

Second instalment of a three-part Western serial

By J. CLETUS STAMBAUGH

OUTLAW BLCOD
What happened when Mary Powell's stock was rustled,
and Black Martin’s son stood accused

By JACK SMALLEY

THE RABBIT’S FOOT

A cty ne’erdo-well gets range-broken

By J. H. HAMLIN

Fawcett Publications, Inc., Robbinsdale, Minn. RSl

Inclosed find $1.00 (check or bill) for a five months’ sub-
scription to Triple-X Magazine. Or inclosed find 25¢ for
one copy of the August issue.

Name

Address .

(O 2 State
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AMAZING!

A human-brain in a moulded wax head is
kept alive for days, for months, and
in communication with the world

The

TALKING BRAIN

One of the most amagzging scientifiction stories
ever written

A brilnant professor almost mad with the discovery of a scientific means
to keep the human brain alive stumbles upon an opportunity. A blind
student hopelessly injured in an automobile accident is brought
to the professor for medical assistance. Seizing an opportunity

the professor performs his Talking Brain experiment. The
blind student—DBut to reveal the outcome will spoil the

story. Read the amazing ending in the August issue of
AMAZING STORIES now on all Newsstands.
You will not be disappointed.

READ THIS ASTOUNDING
STORY IN THE AUGUST
ISSUE OF~y

1
1

= W OTHER
FREE H' SEEES 4 August Features

With every special § months sub-
scription to AMAZING STOR-
1S, we are now offering FREE
une regulation size VALEL Au-
toStrop Safety Razor.

THE MOON HOAX, by Richard Adams
Laxke, s a classic sclentitiction stmy con-
tuning excellent seicnce along with e
| obvious mistakes, shich were not deteet-
ol ien by a selentifie auwdience. 1t s
maobably the pgreatest selentitic hoax that
\l\:n ever peipetrated upon a credulous pub-
1c.

SOLANDER'S RADIO TOMB. by Lliis
Parkar Bntlar, in which the author proves
that even o graseyard can be made a0 sub-
jeet fur most delightful humor—this time
with the hicin f o rudlo and a rich man’s
cetenlricities,

BLASPHEMER'S PLATEAU, by Alexan-
der Suvder, wherein some eminent scien-
tists succeasfully experiment with intinite
secrets, until they becomue drunk with their
power.  Then another seiontist arrives on
a friendly sisit. It is a powerful and
eripplng story wiich is sure to hold your
interest.

STATION X, by G. McLeod Wlinsor, (Ind

inatalmenty.

This shaving outfit consists of a
highly polished, nickel-plated,
self-stropping razor; one blade,
leather strop especially prepared.
The razor case is of metal, fin-
ished in maroon, crystallized ef-
fect. Lined throughout with vel-
vet, harmonizing with the pleas-
ing color scheme of the entire
package.

For $1—vou can get AMAZING
STORIES for five months and
ane Razor FREE. Send in your
subscription today—to

S7/901S ONIZVWY G oN 701

THE TELEPATHIC PICK-UP, by Sam-
uel M. Margzent, dro o A gnpping sty about
a uew imention which ecould pick up the
thiuehts of an eseaped prlsenc amd somne
atremety  interesting  theoties ahoutr clec
trocution. It Is gruesome and thrilting,

THE LORD OF THE WINDS, by Augn.
Bissiri, shereiu Is shown the devastatins
ruins (ftected by the misuse of @ marvel-
ous apparatus, o An amazing selentifiction
stiay, beautifully written.

THE SCIENTIFIC ADVENTURES OF
MR. FOSDICK, bv .Jurque Motzan, in
which he makes ansther stride in the selen-
titie workd aml organizes “The  Interna-
tional Kleetro-Galvanle Undertakin: Corp
oratisn®

25¢---ON ALL NEWSSTANDS

1snony

EXPERIMENTER
PUB. CO,, Inc.

DEPT. S.1. 8
53 PARK PLACE,
New York City

EEPERIME
HADIO NEWS . SCIENCL
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“Those Who Refuse to Go Beyond Fact Rarely Get As Far As Fact® - « - HUXLEY

SUN SPOTS AND RADIO

By HUGO GERNSBACK

S is well known, the sun goes through an 11-year cycle
of sun spots. T'his phenomenon has been observed for
several centuries, and while there is also a major cycle,
the minor 11-year cycle seems to be pretty well proved

by the observations of many generations of investigators.

‘The sun, according to the latest researches, is composed of a
molten interior and a gascous envelope.  This gaseous en-
velope, composed of heated gases, much hotter than anvthing we
have here on earth, is not a uniform envelope at all times, but oc-
casionally rifts appear in it, which seen through a powerful
enough telescope have the appearance of dark holes. ‘They are
m fact, vortexes of swirling gases and volatilized metals, mak-
my it possible for us to see the underlying surface of the sun’s
sphere. ‘T'hese holes are called sun spots, and can be observed at
the present time with the naked eve, by using darkened glasses.

The sun itself is known to be a variable star. “T'hat is, it
does not give out the same heat at all times. At periodical
times it gives off about ten per cent. more heat than at other
times; thus at the maximum of the sun spot cycle the earth
receives more heat than at the minimum cycle. We are now
approaching the maximum of the cycle and 1928 will witness
such a maximum. In about 1933 there will be a minimum.

One would at first think that when the sun sends us more
heat it would be hotter on earth. The converse is actually
true. VWhen the sun sends us more heat there is faster evapora-
tion of the waters of our planet, which, naturally, gives rise to
more clouds, and more clouds mean rainy weather and a lower-
ing of the temperature on the planet. Ior that reason, at the
height of the sun spot cycle the weather on the earth is usually
appreciably cooler than at the minimum of the sun spot cycle.
T'he next two years will therefore probably witness cooler and
more rainy weather, if previous experiences may be taken as a
guide.

T'here is also a popular misconception that we receive heat
rays from the sun. No such thing happens. It has been defin-
itely proved that between the sun and the earth there is no
appreciable atmosphere. The two hodies, along with the rest
of the universe, are in a pretty good vacuum. Now we know
that heat rays can not be transmitted through a vacuum, other-
wise we would not have the principle of the thermos bottle.
No heat can be sent across a vacuum. The sun, however, does
send us electro-magnetic waves, and we

of heat by the atmosphere, which acts as a storage reservoir for
the heat thus generated.  An aviator going up to about seven
miles above the surface of the carth must be wrapped in furs
and must take heat alcng with him if he does not wish to freeze,
even on the hottest summer day, although only seven milcs
above the surface of the earth. T'he sun is still shining there
and the rays are still striking the airplane, but there is no
heat, beczuse the atmosphere is so thin and attenuated here
that no heat can be stored by the sun’s light ravs.

But the light rays of the sun are really clectro-magnetic
waves, as demonstrated by Clerk Maxwell. All ether waves
that we know of are electro-magnetic, whether they be light
waves, X-ray waves, or radio waves. The rays differ in
frequency. that is in the length of the waves. They are all
of the same family. So when there is increased solar activity,
as at present, the effect makes itself felt-on earth, not only
in the resultant weather changes, but in various other ways,
and these various ways will make themselves felt more as
science progress goes on.

Before the advent of radio broadcasting there was ro
known effect on radio due to sun spots. Today there is. It
makes itself felt in poor radio reception, particularly as to long
distance reception. In 1622, at the minimum of the sun
spot cycle, it will be remembered that a 1-tube regenerative
receiver had no trouble in picking up signals from 1,000 to
1,500 miles distant. This was an everydav occurrence. To-
day when we are going towards the sun spot maximum, radio
reception is extraordinarily poor, and only very seldom may
conditions be called fair for DX (long distance) radio
reception.

In 1922 such radio reception was good, summer and winter,
when the usual static did not interfere too much. Now
reception, even in the winter, is notoriously bad, as witness the
last international radio tests in February, which were most dis-
appointing for this reason. The explanation lies in the fact
that the increased solar activity, by sending us more electro-
magnetic waves, tends to ionize the atmosphere on our planct
to such a degree that it amounts to something akin to a short-
circuit,

The atmosphere through which the radio waves must pass is
now of such high conductivity that the waves soon become

absorbed and consequently do not travel

do receive light from the sun, but no
heat is actually received until the light
ravs strike the carth’'s atmosphere;
where, by impact, the light rays under-
go a certain change, with a result that
makes itself perceptible as heat.

Another phenomenon takes place at
the same time, and that is the retention

THE GOLDEN AGE OF
SCIENCE
is symbolized by the golden cover
OF SCIENCE & INVENTION,
LOOK FOR THE GOLD COVER
every month!

as far as they do when the air is less
ionized. This is the present accepted
theory, and if this theory is correct we
should not have real excellent radio re-
ception again until 1933.  The maxi-
mum of atmospheric conductivity is sup-
posed to be 1928, after which conditions
probably will not improve till 1933,
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Mr. Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientiic and radio subjects.
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ELL, it has happened. On May 31st, 1926, the Philadelphia Sesqui- will be the greatest the world has known. The above photograph shows a

centennial, cclebrating the nation's one hundred and fiftieth birthday picture of the gigantic Liberty Bell, erected at the entrance to the Sesqui
opened with great pomp. Of course, all of the exhibits werc not in place grounds. This bell is sixty feet across and .contains approximately 26,000
and as this magazine goes to press there is still a great amount of work to lights. The bottom is illuminated by fl d lights projected from the inter-
be done there, but when everything has been finally settled, the Expouitio ior of the clapper. The scaffolding has been removed.

BETWEEN the build-

ing called the Market

Place of Nuremburg and

the Gettysburg building. a

rather unique structure is

to be erected. A fire-

proof construction will be

| r X put up and will be so ar-

= i ” X } ranged that portions of it

e ! § will apparently fall down.

\\ AL . @ { The walls are to be per-

\ g\ forated with holes from

z which flames will spring.

4| \ 7 = t The crowds are to be giv-

o en a daily treat by watch-

ing people leaping from

i the burnirig b ne and

watching the Philadelphia

Fire Decpartment battle
with the flames.

b ‘. Y

"\ LENS

AT the Exposition we

find Treasure Island.
This was first tried out
at Wembley during 1925
in the Second Year
of the British Empire Ex-
position. Here children
may meet in the flesh the
pirates, princesses, heroes,
heroines and the villains of
the greatest story books.
At Philadelphia, Treasure
Island occupies about five
times as much space at it
did at the Wembley Ex-
position. Two Canadian-
Pacific Railway trains, op-
erate on a 12-inch gauge
track and reproduce in
miniature a journey across

Canada.

§ PARTS Of
(HAIN | § BUWDING
—+> APPARENTLY B
} FALLEN goyﬂ"
R
-

e - " Y 0 = B i

ERE the children will sce the pirates’ caves and the magic pool. The VARIOUS portions of the building illustrated above will be permitted to

pirates’ cave is illustrated in the photo above, although at the time drop down. Of course, they do not actually fall, but are merely re-

this photo was taken, the cave was not completed. At the top of the cave leased on hinges. Gas flames are to be used because the gas is under con-

there will be a conical mirror and surrounding this a series of lenses will stant control. Heare and there a log will drop down from the building and

cast their images on a large mirror at the bottom of the cave. The system seemingly narrow'y miss a fireman. The battle with the flames is to be as

is identical with the camera obscura, except that one composite picture of realistic as can possibly be staged and the leaps from the burning building
approaches on all sides is given. will greatly enhance the effect. Drawing shows probable construction.
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The Sesqui’s Giant Organ

By JOSEPH H. KRAUS

HE world’'s greatest or-

gan is to bz found st the
Philadclphia Sesquicentennial
Auditorium. This organ,
built by ithe Austin Orpan
Co., contains cver 11,000
ripes. The largest of the
pipes is thirty-four feet long
and the smallest three-eighths
of an inch long. The air sup-
ply for the organ is obtained
from two blowc:ss, one oper-
ated by a 40-h.p. motor and
another by a 2-h.p. motor.
The diagram at the right
showing the construction of
the organ shows only a small
part of this immense struc-
ture. Bencath the pipes one
finds an immense chamber,
access to which is obtained
through doors four and five.
Inasmuch as the air rressure
in the interior of the cham-
ber is greater than atmos-
pheric pressure, the valve
immediatcly above the num-
ber four on the door, must be
opened before you can enter
the air-lock. After door 4
closes, door 5 may be opened
by permitting the pressure to
enter the air-lock by lifting
the valve on the door. l.ook-
ing up toward the ceiling one
sees masses of wires, magnets
and valves and on the floor
one finds several accordion-
like boxes which slowly or
rapidly move up and down,
Thesc are indicated by num-
eral 1. These devices con-
trol the louvres or swell

shutters.

AIR

3

-

E 8
10 V.BATTERYY A

Circuit is completed
through B to C,
lifting plate D, This
permits air pressure
to enter pipe pushing
bellows E out, clos-
ing valve F and per-
mitting pressure
within the air-chest
to operate bellows
H, drawing I and 1.
to the left. But stop
J is down and M is
not, so valve X
opens while N re-
mains clcsed a2nd the
left pipe plays.

ATMOSPHERE OC¢

NIRRT AT

The two bottom sections form the largest pipe of this
organ. No‘e the smallest pipe being held in the hand.
Photo below shows size of the world's largest organ.

HE beauty of th's universal air-

chest system, as this large room into
wkich the pipes open is called, is that
rcpairs may be effected while the organ
is in actual operation. In addition to
that the rear wall indicated by 3
in the upper diagram is movable. Its
purpose is to take up the space when a
very large quantity of air is suddenly
withdrawn from the air-chest. It will
be noted in the detailed diagram in the
vpper right hand corner of this page
that this wall projects into the room
and is held by a group of springs. Now.
as the room becomes filled with air, the
wall is pushed out. Should ten or
more keys be suddenly depressed, im-
rmcediately a great volume of air will
cseape. This moving wall permits of a
sustained note of consistent volume. The
photograph above shows the keyboard.

i J
Photo courtesy Austin Oigan Company.
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“Potash and Perlmuytter”
Defy Death In Latest
Movie .

One of the most remarkable photographs ever published appears at the

right, this photo showing full size airplane suspended by cables .rom

ceiling of huge movie studio. Powerful elcctric spotlights both on the ceil-

ing and arranged in a circle on the floor, will be noted, while in the canter

foreground is a “wind machine,” comprising an airplane propeller driven

by an electric motor. At the left of the scene you will see the movie cam-
eras and the operators.

Science and Invention for August, 1926

Those who have seen Potash and Perlmutter in ‘“Partners Again” will at
once recognize the scenes shown herewith, Note the photo at the extremsz
left where one of the partners is at-
tempting to rescuc the other as he
hangs suspended by the tail of his

:\\ sttt night shirt, on the edge of
the

e —

speeding airplane’s

wing. Note the studio at-

taché indicated by the ar-

row, who is about to spin
\ the propeller. As the movie
X cameras grind away, the
airplane swings dizzily in

the air as the actors go
through their performance.

\ Picture in circle shows
movie camera and opera-

tor taking actual pano-

} rama scene in flying plane.
this scene being super-im-
posed on the studio view

of actors and dummy
plane. The super-imposing

4 of two scenes is done in
l onc of several ways. as
§ explained in detail below.

' ""‘f ;é E‘_‘ngm.‘irf-.'_m-i = q
= = 1

Those who have witnessed the screamingly funny movie comedy
‘““Partners Again.” featuring the well-known actors George Sid-
ney and Alexander Carr, will remember the scene where one of
the partners falls from the airplane and shortly thereafter he is seen to be
falling through space, clouds flying by, etc. The picture below shows
how the “flying angel” stunt was accomplished. The actor was suspend-
ed by a wire attached to a suitable harness, while a moving tyclorama
was caused to move vertically behind him. The scene was illuminated
with powerful electric lights and the movie camera *‘did the rest.”

-~
)

" N =% o L S e

Above we see the finished movie scene where the actor is about to fall
from the speeding airplane as it flies along over an *honest to goodness'’
landscape. The life-like landscape was photographed from a real airplane.
as shown in the circle above. this panorama being supner-imposed on the
film showing the actors and dummy airplane in the studio by double-
printing. That is, the two different negatives were printed on top of one
another to form the positive film.

66 THYARTNERS AGAIN,” featuring the
P\\itty characters of Potash and Perl-
mutter, has made a big hit with
American movie-goers. The writer saw this
very entertaining film comedy and was will-
ing to swear that all the scenes were actually
taken flving in the air, but the present photos
and descriptions prove that he was “fooled
again.” Practically all the scenes aboard the
airplane were photographed by the double-
printing process. The background was pho-

tographed by a camera man in an airplane
while this was in actual flight. and then
the players on the airplane sctting in the
studio were superimposed. They conse-
quently worked in perfect safety—at the most
only about fifteen or twenty feet above the
floor. Some shots for the picture were of
course taken on location, those showing the
actors getting aboard the airplane, and those
showing the airplane rising from the ground
ahove the automobile as these two are ap-

proaching each other. The runaway auto in
the carly part of the picture was photo-
graphed, the movie camera being turned
slowly so that the car (on screen) scemed
to move much more rapidly than it really
did. The camera was placed on a platform
provided on a truck running in front of those
in the touring car. The scenc where the car
runs out on the drawbridge which rises, is
accomplished with the aid of a cable secured
to the auto
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The picture below shows how scenes of speeding
pleasure car in “Partners Again” were taken. th
movie camera being mounted on platform ar-
ranged cn back of motor truck speeding along
ahead of the other vehicle. The three strips of
film shown at the left of the picture show how
airplane and scenic background at 1 and 2 res-
pectively, were super-imposed by double-printing
to form the composite scene shown at Fig. 3.

g\
»
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3’ !,-
w
BBEBNEN

£

IS

The method of photographing the
hair-raising drawbridge scene in
‘““Partners Again” is shown in the ac-
companying picture, A cable was se-
cured to the auto in order to help in
having positive control of it as it
ascended the rising drawbridge.

The zpparent high speed of the auto as it lets go the top of the hridge znd ‘mzde to reverse end for end, with the help of a slippery bridge, caused by
descends, was obtained by turning the movie camera slowly. The car was wetting with a hose, together with cable. The actors really took chances.

New Yardstick
for Jokes

The truth of the old adage ‘*he who laughs last,
laughs best™” was tested recently in the Rivarside
Theatre in New York City. “Topics of the Day,”
a film of jokes and gags, was shown during the test
and with the aid of the machine it was determined
exactly what jokes the public laughed the most at.
The machine used for measuring the volume of ap-
plause or laughter was the same one recently used
in measuring the degree of sound in various parts
of large cities, Thus science has produced a new
“yardstick for jokes.”
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Could the Whale Swallow Jonah?

Among the Many Miraculous Feats Mentioned in Biblical History, That of Jonah Being Swallowed by a Big
Fish Has Perhaps Causcd as Many Arguments as Any of the Miracles

By H. WINFIELD SECOR

(The information in this article has been obtained by the kind co-operation of Dr. Frederick A. Lucas, expert on whales at the American Museum of

6 O they took up Jonah, and cast him
forth into the sca; and the sca
ceased from her raging . . . . Now
the Lord had prepared a great fish

1o sweallow wp Jonah,  clnd Jonal zeas in the

belly of the fish three days and three nights

L. Then Jonah prayed to the Lord his

God out of the fish's belly. ... cAnd the

Lord spake unto the fish,

and it wontited out Jonah

awpon the dry land.”

Thus runs the Biblical
version of Jonalh's experi-
ence in the belly of the
great fish, as the scriptur-
al writers have called it
One of the usual argu-
ments in favor of this tale
of Jonah and the big fish
is that the Bible does not
say that Jonah was swal-
lowed by a whale, and
therefore, the fish could
have been of tremendous
size, far larger perhaps
than a whale.® and, there-
fare, it is argued Jonah
could have found plenty
of room in the
stomach tr belly of so
large a fish. The usual
phrase leard in comuec-
tion with this Diblical
story is of course abnut
“Jomali aml the Whale”
and there is nothing ex-
traordinary  that  coulc
Lappen in favor of
Jonalt's existence in the
whale's belly, simply be-
cause we happen to revert
to the Biblical phrase-
ology and called the or-
ganism  that swallowed
Jomah a biy fish.

It does not make any
difference, looked at from
the viewpoint of a scien-
tist, whether Jonah was
swallowed by a great fish
or a whale. Jonah would
he faced by the same con-
ditions of existence inside
the stomach of either one,
regardless of its size, as
we shall see presently.

Therefore  with  this
fact established we might
as well take up the ques-
tion of Jonah in conmec-
tion with a whale, for the very good scien-
tific reason that in the whole history of the
world, that we have any record of, there
has never been another animal as large as
a whale. One of the reports published by
the American Museum of Natural History
states that “ehales are the largest animals
that cxist or ever have exvisted, the blue
whale reaching a length of 103 feet. They
are members of the order called Cetacea,
which includes the whales, dolphins and por-
poises.  Although living in the water and
snmewhat fish-like in form, all Cetaceans are
true mammals.  They have warm bhlood,
breathe air by nreans of lungs, bring forth
their voung alive, and mourish them with
milk, Whales are thought to have originated
from land mammals, but from what particu-
lar group they descended is unknown.”

. ... Now the Lord had prepared a great fish to swallow up Jonah,
belly of the fish three days and three nights,

Natural History, New York City.)

The writer spent considerable time at the
American Museum vi Natural History with
Dr. Froderick A. Lucas, expert on whales,
andd had the pleasure of visiting the new
Whale Hall at the museum, which will not
he opened for some time to the public, as
the skeletons of several large whales are
now being muunted and made ready for pub-

“So they took up Jonah, and cast him forth into the sea: and the sea ceased from her raging

the dry land.”

lic exhibition.  Th's exhibition will no doubt
draw more visitors than probably any other
exhibit thus  far arranged, excepting  pos-
sibly the Tlall of Man and that containing
the pre-historic monsters, such as the dino-
saurs .

Dr. Lucas showed the writer the various
anatomical features of the different whales
and demonstrated that there is but one whale
that has a gullet or threat large enough to
swallow a man, and that is the sperm whate,
The skeleton of a very fine specimen is al-
ready mounted in the Whale Ifall, and the
writer had the extreme pleasure of seeing
every detail of the whale’s bony structure,
and also had a chance to see excellent repro-
ductions of whales with the outer skin cov-
ering in place.

The most important point that he checked

And Jonah was in the
., . Then Jonah prayed to the Lord his God
out of the fish's belly, . . . And the Lord spake unto the fish, and it vomited out Jonah upon

up was the fact that the sperm whale could
swallow a man, and this point is controlled
by the size of the gullet or opening from the
back of the mouth, which leads to the whale's
stomach. Practically all other whales, which
feed on small fish, have a gullet no larger
than five or six inches in diameter. Having
no teeth they could not even chew up a mor-
sel as large as a man nor
possibly get away with it,
but the sperm whale, in
t h e larger specimens,
could swallow a man in
one gulp. The brain of
such a whale is about as
large as a water pail. and
his eves are about 2 inches
i diameter.  As Jonalh,
or his hapless successor,
slid along the whale's
gullet into the stomach,
he would find himself in a
spherical shaped compart-
ment or sack about six
feet in diameter. The
skin  comprising t h ¢
whale’s stomach is about
14 inch thick and tough
as leather, stated Dr.
Tucas.

Now come some facts
concerning just what kind
of an experience Jonah
had to face when he
found Thimself in  the
whale’s belly. In the first
place, as this anthority
pointed out, it is doubtful
if he could live more than
a few minutes dn the
stomach due to the lack
of air, and it would seem
that he would have died
from suffocation ordin-
arily, unless hy miracu-
lous good fortune as or-
dained by the Deity, he
was able to get sufficient
air to keep alive. He
need not necessarily have
been fully conscious dur-
ing his sojourn in the
fisl’s stomach.  Besides
the practical impossibility
of obtaining sufficient air
to breathe, a man finding
himself inside a whale's
stomach ordinarily would
find himself attacked by
t h e powerful gastric
juices which are to be found in the stomach,
besitles gases which would tend toward suf-
focation, Besides, as every physician krmws,
the stomach when filled with food or any
foreign object begins a spasmaodic contraction
and expansion, and you can imagine from
this how violently a person inside a whale's
stomach would he hounced about.

Tt seems to he the opinion of modern scien-
tists that a man could not live in a conscions
state inside a whale’s stomach more than a
few minutes, but he might live a much longer
time in an unconscious state, Whether the
Biblical writers have slipped up on the facts
concerning Jonah, no one will ever know,
but a period of three days and three nights
scems a very long time for a man to exist
under  these conditions, to say the least.
As one churchman put it, there is just

3 0thew 12th Chapter, verse 40, says Jonah was in whale’s “helly.” Either way, the same technical argument holds true.

N
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JUICES
ACTING ON . ]
SKIN 4 (3)

SPERM WHALE S
AW

Conirary to popular opinion, there is one whale known as the Sperm  under ordinary conditions by a Sperm Whale he would be confronted
Whale, which is capable of swallowing a man. The arrangement of with the action of the powerful gastric juices in the whals's stomach,
teeth on the lower jaw, the location of stomach, eye and ear, as well together with gases which would suffocate him. not to mention the tossing
as throat are shown in the picture above. If a man was swallowed around caused by the contractions and expansions of the whale's stomach.

about two things to do with the matter of
Jonah and the big fish; that is, cither ac-
cept it, or reject it. lf we acecept 1t the
story is finished and one need go no further.
But it makes a very interesting question to
consider just what would happen to a man
like Jonah today, if he happened to be swal-
lowed by a great big fish or a whale, the
t w o being popularly
synonomous. -
As one student of the
subject stated in an in-
terview with the writer,
there is no doubt a basic
thread of fact behind
each of the Biblical mir
acles; and it is very
probable that the events
that actually did occur,
often being handed
down by word of mouth
for generations before

B iR |

PAF) A

they were written by
the scribes of those
times, have become

much distorted and in
many cases no doubt un-
duly exaggerated. As
many modern preachers
have stated in this re-
spect, we should not
forget the fact that in
Biblical times tost of
the happenings took
place in an oriental
country or countries,
and the people of that
section of the world,
the same as today. have
a different tvpe of mind
than the Anglo-Saxon.
They dcsire to have
things painted large, as

The whale, which is a mammal and
not a fish, is very powerful and has
been known repeatedly to tow a 90-ft.
steam-driven whaling boat ahead at
10 to 12 miles an hour, while the ves-
sel's engine and propeller were in re-
verse. Fig. B: How a whale some-
times fools men in small boats, com-
ing up under them to blow. Fig.
C: How a whale killed a man with
one blow of his tail. Fig. D shows
how twelve men could stand in the
open mouth of a blue whale.

i f .~
~WHALE TOWING
STEAMER

we might say, and these great preachments
of Biblical lore could not do any harm but
only good.

In studying the chapter of Jonah in the
Bible. one finds that Jonah sailed from the
seaport of Joppa on a ship bound for Tar-
shish. at the western end of the Mediter-
rancan. Shortly after sailing, a mighty

T ¥ e S

Some idea of the huge size of the flukes and tail of a whale is obtainable from the photograph
above, which shows a whale being cut up on board a whaling boat.

tempest broke over the sea and at Jonal's
suggestion, the men on the ship threw him
into the sea and the waves subsided. At
this time the great fish mentioned in the
Bible swallowed Jonah and three days and
three nights later, he was vomited forth on
dry land. This fish, if it was a whale or
resembled a whale, might have been driven
toward the land or shoal
water by some of his
enemies, such as the
kitler whale, or possibly
other fish of an extinct
species.  The killer
whales are the terrors
of the deep. so far as
the big whales arc con-
cerned today, and those
who are familiar with
whale fishing state that
frequently the big 70
and 80 foot whales will
beach themselves in
shoal waters in their ¢f-
forts to get away from
the killer whales, which
attack the big whale and
then tear his tongue out.

It might be interesting
to state at this point that
the average whale feeds
on small fish, but the
sperm whale, the one
capable of swallowing a
man feeds mostly on
squid. These squid
vary in size from 6 to
9 feet, and can be
chewed with the aid of
the powerful teeth on
the lower jaw of the
sperm whale, this being
(Cont'd on page 377)
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The photo above is a very excep-
tional one in that it shows clearly the
ramarkable steam turbine blades and
relative size as compared with a man:
these steam turbines will drive the
huge eclectric generators in ths ncw
East River station of the New York
Edison Company. The station will
contain ninec of these gigantic steam
turbo-gencrators, each having a ca-
pacity of 60.000 kilowatts or 80.000
horse-power; together with additional
equipment which will give a total
capacity of 700,000 kilowatts, or
1,000,000 horse-power,

as that used in France last year; France is the best lighted

The new East River c2ntral station will produce as much power
country in Europe.

The photo at the extreme center left
shows the relative size of a man in
comparison to one of the huge 60.000
kw. steam turbines, which is shown
under test. Thesc mighty steam tur-
bincs will be the biggest units of
their kind ever built. The glass
door cabinet at the immediate left
shows radio coherer, de-coherer, re-
lays, ctc., used for detecting th:
approach of thunder-storms when
several miles away. This enables
boilers to be fired up in tim: for

The new

extra load.
1,000,000 H. - N
P. central sta- N o~
tion of the -

New York
Edison Com-
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produce 100,- | = = > —
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For steam condensing purposes the new central station will borrow and return 800,000 gallons of water from the East River each minute: volum» 50:x50x43 ft.
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Building for 1,000,6CO H.P. 7
Central Station 1100
Feet Long

The picture below shows what the new East River station of the
New York Edison Company can do when it comes to lighting six
room homes. This station could light 3,000.000 six room homcs,f

figuring 250 watts per house, this number of houses being sufficient
to line both sides of a street running clear around the world. This
figure considers 100 fect separating the center lines of the houses.

The photo above shows the first unit of the n:w East River sta-

tion of the New York Edison Company taken a short time ago.

When this gigantic steam-clectric power plant is completed in 1930,
it will comprise a building 1100 ft. long or about

one-fourth mile; 207 ft. wide; and seven storics,

or 120 ft. high. As shown on the opposite page,

two occan steamships could stand end to end

along the side of this huge central station.

Seven giant smoke-stacks will appear

along onc side of the building, but thanks

to modern scientific firing methods, and

also to the keen eye of the observer

who watches the tops of the smoke-

stacks all day long

42 CIT(Y)RBLOCKS for . anyh sign ol:
' smoke, there wi

3 Pj& be no complaint

. from smoke on the

g 7 part of the public
G kst . or city officials.

Photo below shows comparative size of men and end casting of
huge 60,000 K. W. steam turbine, a number of which are to be
installed in the mew 1,000.000 H. P. central station of the New
York Edison Co.

<t

trates how
coal will be
brought to
central sta-
tion by
ocean-going
vessels; ash-
es will be
carted away
on barges.
If this were
not the case,
New York's
streets would
be cluttered
up with more
than 500
karge coal
tracks which
would extend
for about
2 1/3 miles
or 42 blocks.

Picture
above illus-

the new 1,000,000 H. P. central station at our

command. It would light 14,000,000 50-watt

lamps spaced ten feet apart, lighting an area 7.1
miles square.

;To signal Mars would be a simple matter with

can”

{ 4
| 1
! § P SyRAtuse

ifncnt1"fl.° i ‘)“,u,-l.“: R\k \
,ﬂm*\“—“ N N
3T

RN G .
CNNSYIVANIA \“
~N AR RN 3
PPP—>
With the addition of this
new East River station, Man-
hattan Island will have suf- N ;
ficent electrical generating N\ =
equipment to light the homes, \\‘,4'
factories, streets and public S NEW TERSEY-
buildings of all New York
S-ate, exclusive of New York
City.

What the service of clectricity
means to us today is evident
from the above picture. It has
been computed that the city
man has the equivalent of
30 servants working for him.




The above
graph <shows
food being
into holders before
the entire meal is
placed in an cuter
container,  prepara-
tory to shipment out
to any onec of the
five thousand fam- |
ilies which are being
supplied by this
English firm with
hot meals. At the
right heated coals .
arc being put in the
outer container.

photo-
the
loaded

After the pans
have been thor-
F oughkly  scoured
L E and dried the
& N -~ 5 order is filled by
’LV s os w" o~ : one of the chefs.
«s Y - -
& i
= ;’n;;t

AT Finchley, England, an enter-
prising firm of catercrs has come
to the rescue of tenants in apart-
ments which are not equipped with
facilitics for cooking meals, thos-
who do not care about fussing in
their kitchens and those who are
unable to spare the necessary tima,

Science and Invention for dugust, 1926

A Cookless Household

By KAY WILLIAMS

Orders for the meals are taken by
wav of phonc and arc delivered
within an hour to over 5,000 famil-
ies. The food is kept hot by m:ans
of a small charcoal fire which is
found in the bottom of cach outer
container, the food itseli being
placed in a group of pans stacked
one upnn the other and held to-
gether in a suitable rack. Even
the task of washing the dishes is
eliminated, as they are later picked
up and returned.

The hames supplied by this organization need no longer fill
their apartments with disagrceable cooking odors. The meals,
piping hot, are delivered to your table.

This is a diagrammatic
view through the food
carrier; note that the air
enters through a wvent,
passcs through charcoal
and escapes at the top.

In the above photograph the heated containers are being

loaded in a motor truck preparatory to delivery to the

homes. and at the right the piping hot delicately prepared

finished meal is heing delivered to the mistress of the honse

or the maid as the case may be. Notice the clasps holding
the bottom heating chamber in place.
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How Matches Are Made

How Strike Everywhere Safety Matches Are Made
By J. KAY LONDON

Figure 1, above shows onc e
method of barking logs beforc : )
putting them into the veneer- B
ing machine, shown in illus- : -

tration 2. y 1| SR -

lumber arrives at the match company, it is cut in two-foot lengths and is

barked in either mechanical barkers or by hand. The lumber is then
placed in a lathe-like veneering machine. where it is held between two jaws
and rotated while a horizontal knife gradually feeds in toward it and shaves
off a layer of veneer of the thickness of a match. Three vertical knives
cut the veneer into strips six inches wide. These strips are examined dnd
placed in the machine, 3, which again cuts each strip into three pieces and
gives us the square match stick. The matches are blown 1o the hopper, 4,
irom which they fall into an impregnating bath. heated by steam. The pur-
pose of the bath is to prevent afterglow. The paddle wheel insures complete
submergence. They are raked out of this bath to the endless belt passing
through a steam heated dryer as illustrated in back of Fig. 4 and again in 5.
From the end of the dryer they fall into a violently agitated box, 6, having
parallel wooden partitions and thin metal partitions between. The matches are
thus prevented from falling in a haphazard manner and drop into cells all
facing in the same direction. On lifting the cover, the trays are removed
and placed in the match machine 12. Here a metal comb jams them
into other perforated trays whence they pass respectively to a paraffin bath,
9, and then over the rollers which apply the ignition head, 10, then the
striking head, 11, and thence out to the front of the machine, finished.

THE story on this page shows how matches are made. After the crude

In illustration 6 a mechanism is indicated which
piles up the matches. The headless matches can

only fall into the cells in a parallel position. In illustration 3 the vencer is being

shaved by a guillotine-like knife. The
eighty or more pieces of vencer six
inches wide, arc cut into 240 or more
individual match sticks. These fall
into a hopper and by means of air are
blown upstairs to an impregnating
solution shown in illustration 4.

Sfr/k/'ﬂy fread: Phasphorovs Sesg!
sulphide, Chlorate of This is a photo

: \t Polash, Glue =3 . of a ma;cl‘: ma-
and Filler. 2 chine which

turns out 24,
000,000 match-
es per day.
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2 T h :;/b;{an%e; ?meaf
":‘.- J y siriking pead except
o UL e very /i/?/e .re;qwcgf

- svlphide of Phos-
phrorovs and differ
ent Filler

Photo courtesy Liberty Match Co.. Inc.




ARINE men at Los Angeles, California, are
trving to solve the mystery of the strangest
craft that has vet visited that port; a three-balled
water velocipede It has a single girder across
which is placed a small auto chassis, the engine of
which propels the craft; while steering is effected
by lateral changes in the position of the forward
sphere.  The inventor oi the craft, although he has
made several public trial trips with the vessel,

his

reiuses to divulge his name or his future plans for
P>

weird invention.

The picture above shows rear view of the three-balled
water velocipsde, the differential gear of a small automo-
bile driving the two rubber covered rear spheres, the sur-
face of these spheres being provided with vanes in order
to afford propulsion. The balls may be made from metal
or wood framework covered with heavy rubberized cloth.

Science and Invention for dugust, 1926

Recent News In Science

AUTO.\IOBILE which travels on snow,
ice, water or ground. George McLaugh-
lin, a Bangor, Maine, automobile expert, has
invented and built this machine illustrated at
the leit. It is equipped with a seventy
horse-power airplane motor and the machine
will make sixty miles an hour on the road.
It has air-tight pontoons on both sides under
the running boards, and the top is constructed
of hoards crossed in two layers. with water-
proof canvas between them. The machine is
steered by the front wheels, of the disk tvpe,
when operated on either land or water. This
freak auto will carry five passengers com-
fortably and it is large and roomy. The air-
plane motor spins a six-foot propeller which
is protected by a guard in the manner here
illustrated.  The propulsion of the vehicle
is similar to that of an airplane,

Flettner i n-
vented the ro-
tor ship and
here at  the
right we see
the latest scien-
tific idea in
windmills, the
rotor windmill,
devised by one
George Jacobs
of New York
City. This rotor
windmill gen-
erates consid-
erably more
power than the
ordinary
design.

R. HOUGH, a scientist in the National Museum,
a Washington, D. C, is shown here with a collec-
tion of artificial lighting objects on which he has de-
voted vears. On the table from left to right can bhe
seen: “Revolutionary” horn, dark lantern of copper.
used in 1776; Spanish resin torch used in the Middle
Ages; Finnish splint holder in which a piece of pine
splint was used to light the home of the Iron Age;
fire-fly lantern used by natives of the West Indies a
century ago, lamp beam of a crude boat shape used
900 vears ago. In Dr. Hougl's hand is classic shaped
lantern, eighteenth century, English type. Our grand-
fathers would be amazed at modern lighting fixtures.
<
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Making Records With Light Rays

Photo-Electric Cell Improves Phonograph Recording

A PHOTO-ELECTRIC cell ior making pho-

nograph records has been put into operation
by the Brunswick Recording Laboratories. So
sensitive is this recorder that it actually re-
saonds, if desired by the operator, to a person's
heartheats at a distance of thirty feet from
the instrument.  The weight of the entire mech-
anism  which responds directly to the sound
waves is only .02 milligram, If the sensitiv-
ity of the instrument is to be decreased, the
rheostas controlling the lamp filament is turned
down, thus prodncing a weaker heam of light,
The photo-electric cell used is of the potassinm
type razher than of selenium, because the for-
mer is much more sensitive. The cell has been
tested to respond to 72000 vibrations or in-
terruptions per sccond, which is a much greater
pitch than the human ear can possibly thear.
In actval practice, three stages of audio-fre-
quency amplification are employed, although but
two arc shown in the diagram illustrated at the
Bottom of this page. This particular type of
recording apparatus may be used in part for
transmitting purpnses in radio broadcasting
stations. Not only is the transmitter better than
the standard form of microphone, but it is far
more s2nsitive, yet under constant control and
1s not subject to the same defects as the regular
carbon microphones now used,

The above photograph shows an orchestra under the [P o= = ove
leadership of Louis Katzman recording for phonograph .
tecords, using the new photo-electric cell mechanism |4

to give purer and better results.

IHE possibilities of using the photo-elec-
tric cell for recording and other purposes i
were again demonstrated for making phono-
graph records.  Instead of singing into a large
megap’wme as has been the case in the past, | §
the voice of the singer or the strains of the
music of an orchestra now impinge on a small
aluminum cone. This aluminum cone is affix-
ed to a thin wire and a small V-shaped steel
sliver and a mirror. The V-shaped picce of
steel is moumted on a V, formed by two pieces |
of sapphire and is held in place by the mag- |4
netic attraction of the permanent magnet. The |}
mirror, itself, moves a maximum distance of |
one two-millionth of an inch, and the weight
of mirror, cone and wedge is .02 of a milli- |
gram. The light from a small twelve-volt | §
1

|

|

concentrated filament lamp reflects on the
mirror aiter passing through a condensing lens
and agzain is condensedd by another lens be- | |
fore entering the photo-electric cell. |

-MUSIC
FROM HERE

- .- - TN

The above two photographs show a front and back view of the photo-electric cell recording instrument

now being employed to make phonograph records. With this mechanism it is possible to obtain finer

graduations in sound and to record more faithfully both voice and music. With such a system there is

practically no inertia on the part of the recording diaphragm and due to the fact that the cutting stylus

PERMANENT MAGNET receives plenty of energy from the vacuum tube amplifier very minute changes in sound are faithfully cut

into the recard. A similar system is used for broadcasting work and this outfit may be found at Station
WGY. Schenectady, in place of the usual microphone.

[ e

J

MAXIMUM JUMINUM DMPHRAGM
MOVEMENT PLATE AM
OF MIRRO?

<o ! I
When the mirror is at |cominsng i f 11
e rest, the reflected light Lens 3
2.000.000 LIGHT BEAM dozs not enter the photo- D{u/\(’ aguar AL || |
;lcctric ccl.l. butf |shcut off W T
y a portion of the sur- | RECORGLE
P CONCENTRATED rounding container, the / s : g
— front of which is slotted to _lARCE
L i i TONOLNSING pwoto cew | | =
\_PHOTO [.LECTRIC permit the light to enter. s U =
. CELLIN CASE It will he noted in the I 5 [ifsit
| Ce
1
! c
I

|

!

T

(

photographs that a vac- RESISTANCE
3V 5TORA uum tube is mOl.mtcd on
ZBA:%Y(‘):R‘“(.[ the stand holding the

photo-electric cell, the L

> |
TO GRID OF lamp and the mirror. The = —
AMPLIFIER TUBE purpose of mounting the controL BOX < izv & dioov 9 soov s S
The above diagram illustrates in picture form how  tube there is to permit of Ly Lyglqe”
the light recorder is used. Music causes a small a very short grid lead “ ty .
aluminum cone to vibrate back and forth shifting ths from the photo-electric The above diagram is a complete plan layout of the photo-electric cell

beam of light to the photo-electric cell. - cell to thz tube, recording apparatus and the amplifier.
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~gsa Photographing Aircraft
S Bombs in Flight

By S. R. WINTERS

different altitudes.  That is, the small lens would be unable to make

a satisfactory impression, if any at all, of an airplane at a relatively

great height.  The oblique or slanting camera is mounted with its
(Continued on page 377)

CAMERA that can visually {ollow an airplane in its course

of flight and make photographic notations of a bomb in flight,

arc among the remarkable achievements to be credited to an
invention of the Ordnance Department of the United States Army.
Just as the theodolite enables the Weather Bureau to keep tab on kites
sent  on upper-atmospheric  errands  for weather data, this new
mechanical cye of the Ordnance Department will make possible a
minute study of the behavior of aircraft in flight and the attendant
conditions of releasing and exploding bombs,

This camera obscura consists of two cameras—one vert.cal and the
other oblique or slanting in focus. That is to say, the vertical camera
makes possible the securing of the image of an object flying directly
overhead and the camera slanting to an angle of about 45 degrees en-
ables the taking of a picture of an airplanc at any height and at angles

Photo above shows elec- FIELD OF VIEW.
tric chronograph ::pp:ra-; OF THE LENS
tus which records the tims

elapsing between dropping ~FOR VERTICAL

the bomb and the moment OBSERVATION ~ \

of explosion.

Photo at left shows pit ~FOR HORIZONTAL

containing micropione OBSERVATION ~

used to record sound and LENS
hence time of burs:, .

=t

Tke arrangement of the

two cameras for photo-

g-aphing vertical and

horizontal vicws appear
at right.

PPy

deviating from a vertical position. This duplex camera, unlike the R e — —_—
theadolite in following the course of a weather-ohserving balloon, is [
stationary during the observation period. It is permancnt!y mounted |§
at the Aberdeen Proving Grounds, and its advantages over previously
designed cameras, in the main, are threefold; the power of the lens
may be large, the field of vision of the lense is wide, and a perma-
nent record is obtained of aircraft in flight or other moving ohject.
The vertical camera is equipped with three lenses of varying focal
lengths, namely, 30 inches, 10 feet, and 20 feet, respectively, cach
mounted on a scparate table. The field or range of vision of the
small lens is 60 degrees, that of the 10-foot lens 30 degrees, and that
of the 20-foot lens not over 20 degrees. It is necessary for the ohject
under surveillance to he nearly directly over the camera; the varving
sizes of the lenses being necessary for making images of aircraft at

Voo e ////
’—\\:'\ il
\{\({ . ' . Ay ‘,_/7‘ P Photo above shows end view of camera house in
f‘n s ‘y /" \ . "\."g‘;’;‘ which specially devised camecras photograph both
) My " tf )/: / R gg{rf.‘a , horizontal and vertical visws of bombing plane and
¢ \ [ A4 ! o’ bomb. That data is used in studying fall of bombs.
o

I}
., '._’ (7
W \‘ AT n7

( X \\} IA ! ‘f
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"
A frl,l.mll 0,
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R K A B === PV \\lt.‘a“l;i';:‘@,;".i\' ( bef(,
At the top of the page we see bomb dropping from airplane flying over the test ficld, while directly above we see
camera house containing both horizontal and vertical cameras for photographing plane and land smoke signals,
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Electric Ostrich Tamer
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The ostrich is a ferocious fighter when once aroused
and some ostriches are naturally of a scrappy na-
ture. Above we sce in use a new electric ostrich
tamer and it was used recently by a man who had
charge of a car load of these birds shipped from
Los Angeles, California, to Newark, N. J. The de- _/

SECONDARY TERMINALS

VIBRATOR . :‘ . law
ALlEepty ﬂ'E : £ DusHBUTTON
- 1

vice is made from a bamboo pole with suitable ?E?PAK:LS ~
shocking coil and batteries. BATTERY
Above, and at the left details are giv-
XE%E%E?EG 5?&%&1 BUTTON METAL PLATES en of the electric ostrich tamer. A
UOTING, B5AMBOO POLE d powerful induction coil such as used

for ignition and similar purposes is

used in connection with several flash-

light cells, the circuit being closed
with a pushbutton.

S =

SHOCKING CARRYING "SHOCK CURREN

DRY CELL

CoiL BATTERIES
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The new heavy oil engine for aircraft shown
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Heavy Oil Engine

)

is under development by the U. S. Navy ex-
perts. This engine was designed and built by
Mr. A. P, Attendu, of Montreal, Canada. It
is a two cylinder, two stroke cycle solid in-
jection auto-ignition aircraft engine, having a
bore of 5'4 inches and a stroke of 6! inches,
designed to develop 125 H.P. on 3.5 lbs. per
H.P. hour, The engine operates at 1800 R.P. M.
burning 23° Baume oil.

Four Cylinder Engine for Small Airplanes

f
In the July and the present |
numbers of this magazine |
there is described a speedy |
sport plane and herewith is a ‘
picture of a similar sport
plane fitted with the power- }
ful, yet light airplane engine
described and pictured below. |
The light weight of the four- |
cylinder airplane engine here
described is apparent from the
way the young lady at left
holds it. This ergine weighs
sixty pounds with carburetor.
magneto and propeller hub.
yet develops 25 H. P.
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1

o
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HIS four cylinder airplane

motor installed in a sport
plane of the type here shown, has
produced a maximum speed of
nearly one hundred miles per
hour. and a ceiling of 15000 ft.
‘The weight of this motor com-
plete, including carburetor. mag-
neto, propeller-hub, etc., is only
60 Ihs.. vet this little four cvlinder
motor is capable oi developing
20 to 25 H.P. and only consumes
114 gallons of gasoline and 2
pint of oil per hour, making the
little sport plane very cconomical
to operate, as the total operating
expense averages 50 cents per 100
miles. This engine is very easily
mounted as the greatest diameter
is 23 inches. Tt is very accessible
and anyv of the units may bhe dis-
mantled without taking the motor

3'4 out of the frame. Cylinders are

gray iron. crankshaft is of
chrome vanadium steel. while
crank case is of silicon aluminum.
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IN THE BASTILLE

As the Ancients

Gave
“Third Degree”

3

APPLYING THE
“WATER CURE”

A prisoner in the Bastille. In its last days
there were very few prisoners in it. The
revolutionary mob seem to have destroved it :

as a symbol. ] ving the
torment of the rack is having water poured into

him. It will be remembered
THE HUMAN TURNSPIT m B LR
American War the “water

cure” was inflicted.

Upper right, a prisoner /
in Auburn State Pris-

on in this Sstate was subjected
to the water torture, and died
under the effects. The in-
quest and trial each had the
aspect of a ‘“whitewash.”
Many of the ancient tortures
involved the use of water in
various ways. Some of these
water tortures were described
in previous articles of this

series.

PPy
Here we have an example of
the ‘“‘water cure” plain and
simple. It is supposed to
have been a very severe ter.
A viciim roasted on the spit as if he were a ture.
joint from the butcher shop.

A \\ LAPIDATION
il '[N} A CAGE

[ A A cage in
which the vic.
tims were
3 locked up and
1 exposed in
public. It was
often mounted
so as to be
| turned by
l hand. T h e
i torture wus in
3 the direction of
th e character
o f mortifica-
] tion and dis-
grace..

=

The victim is dragged over the ground by a horse, while stones
are thrown at him so as to kill him eventually perhaps by an

2ccidental Coup-de-Grace, The Jewish
lapidation was very specifically regulated.

i e il
TORTURE ON THE RACK

Tho illustration needs no description. It
is the famous stretching the victim on
the rack. Among the historical vie-
tims was the celebrated Guy Fawkes.
His signature after the torture was so
affected that it told the story.

. R
These cage-like metal masks were used
on other criminals than witches, although
M| they were given the title of Witch's
Bridle. Here a modicum of torture was
combined with the mortification and
disgrace of the exposure,

Science and Invention for dugust, 1926

TORTURE IN RECE
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Ancient Torture Methods

HERE is little doubt that if every-
one followed at least the leading
moral precept as formulated in the
religious codes of the different peoples
of the earth, or even if the golden rule
would be literally carried out, government
and statutory legislation might properly cease,
but the awful crimes which are chronicled
day by day in this country, Chicago's daily
murder, lynchings and the infliction of tor-
ture rangimg from flogging to burning alive
inflicted by mobs whether named or name-
less, indicate the nccessity for statute law.
A lawyer friend of the writer defines law
as the “rules of tlie game,” just as we have
rules for playing card games. Within a few
days of this writing, a foreigner who had
Deen in prison for eight years for an alleged
murder, which he never committed, and
whose condemnation was due to the fact that
the interpreter who served in court did not
‘understand the dialect in which he spoke,
has had his innocence recognized and pub-
lished, and now society, often a monster of
injustice, proposes to deport him, but not a
word has been published of any proposal to
remunerate him in any way, or give him any
compensation for what was done to him,

Some years ago we could read in the
papers of the burning of an unfortunate
negro, alive, and it is said that he got free
from the bonds enough to try and escape
from the flames and was pushed back by the
crowd, so it scems that legal statutes are
insnfficient to prevent crime, that the golden
rule is held sacred by so few people that its
effects are but slight, and that religion with
its spiritnal code has not yet reformed the
world. And it is, at this epoch in the world’s
history, when such deeds as these are per-
petrated over and over again, when the
modified torture of the third degree is prac-
tised by the police that people go back
four, five and six hundred years in the
world's history and attack the methods of
those days without apparently thinking of
what is done in this 20th century in a civil-
ized country,

The mixture of religion and politics is a
bad one. This is pretty generally conceded,
but the mixing process goes on at the pres-
ent day and when our criticism of past
cras is hased largely on the specific desire
to criticize unfavorably different religious
tenets, the criticisms are not worth very
much.

Part 111
By T. O'CONOR SLOAN, Ph,D.

The most extraordinary dis-
crepancies occur in the detail of
the number of victims, so much
so that one is forced to the con-
clusion that the statistics are of
very little value and that the
large numbers are grossly ex-
aggerated. Thus it is stated
that between 1308 and 1323 only
42 who werc convicted of hieresy
were handed over to the secular
authority  which means that
they were executed, and that in
the same period of time only
930 were convicted of heresy.

P R R R T TR TR AU R

The Ducking Stool. This may fairly
be termed one of the milder tortures
of our forefathers, although the feel-
ing of utter helplessness when ime
mersed in water and going through
the agony of suffocation made it no
light punishment. It seemed to have
been applied usually to women.
Here a man is the sufferer,

Now suppose that every mur-
derer in the United States was
executed, remembering that for
one of our citics a murder a
day is claimed, the deaths in
the United States per annum as
inflicted by law would run up
into the thousands.

In the middle ages, religion
and politics were very closely
united, probably as closely as
they are today in the State of
Tennessee. So those who
wish to condemn the ways of
the Churchi of the Middle Ages, depict the
dreadful doings of the Spanish inquisition.
The doings of the Spanish imquisition were
those which had been done since the cen-
turies preceding the Christian era—torture
for the purpose of cliciting confession or get-
ting testimony from witnesses had heen
the custom for centuries, anld is practically
approved of by many people of the present
day. The number of victims of the Span-

ish inquis-tion is not known, so it presents a
convenient field for exaggeration and it is
hard to abuse the customs of that day with-
out dragging in the church, even if it were
desired to do this.
In preceding

articles cf this series,

This is a vari-
ation on the
Strapado, but a
little in the di-
rection of
mercy. In the
strapado both
arms were dis-
located at the
shoulders, but
here the agony
is concentrated
on one. The
guards are en-
joying them-
selves in the
background.

WO B

W

some attempt was made to reveal the psy-
chiology of what is on the whole a rather
dreadful subject. And we said something
about the numbers affected by the wretched
svstem, but it is probable that if people were
asked at what period of the world, and for
what cause or causes, the greatest number of
victims were tortured and killed by fire, the
first off-hand answer would be—in Spaiu, in
the 13th and 14th centuries, and perhaps
later. But there was an era when the hurn-
ing alive of innocent people was carried out
to a greater and frightful extent—when the
law tortured and burned alive countless in-
tocent victims and when a wave of it swept
across the Atlantic and for what was for-
tunately a very brief period, stained the his-
tory of New England. The system was up-
neld as it was by the grim and celchbrated
clergyman of the period, the son of the
President of Harvard University, the Puri-
tan writer, Cotton Mather. We are allud-
ing to the so-called “witchcraft.”

The belief in  witchcraft was widely
spread in the early centuries and in the 16th
and 17th century, superstition and the civil
Taw, united in a firm union and attacked this
subject.  Tn carryving out the iniquitous pro-
ceeding, the old, illogical theory of extort-
ing a confession by torture was applied right
and left to numberless victims. Tf a person
was accused of being a witch, or if suspicion
attached to him or her, this was enough to
justify in the iniquitous code of the time,
the application of torture to extort a con-
fession, and the confession meant hanging or
burning alive. A person who was accused
was supposed to plead guilty or not guilty.
If he or she pleaded “not guilty.” the victim
ceuld be tortured to extort a confession, In
England, if an accused person refused to
plead, the law. recognizing the hopelessness
of doing anything, crushed the accused one
under great weights, apparently with some

(Continued on page 371)
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The Nluminated Eiffel Tower
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Three views of the Eiffel Tower are given above. It is now illuminated at night, sometimes for advertising purposes. Fig. 1 gives a view of one side of it as il-
luminated, and in Fig. 3 there is shown another aspect of its lighting up. The wonderfully graceful structure is shown in Fig. 2.

II\" 1889, more than a third of a century
ago, the Fiffel Tower was erected in Paris,
in the Champs de Mars,  March 31st was
the date of its completion.  There was an
exposition in progress in Paris and the
Tower was one of the features.

It rests on a hase as defined by its corner
pillars, about 330 feet square.  Where the
pillars terminate and where the second sec-
t'on of the Tower may he said to hegin, a
considerable height is attained. We refer to
the central picture. This point is marked by
the second horizontal platform or division.
The height of the structure is 300 meters

or 984 feet, and 7,000 tons of steel were used
in its construction. It cost over a million
dollars and the majority was supplicd by
the constructor, the famous French engineer,
Alexandre Gustave lSiffel

Among the various functions of the
Tower, the present one where it is used for
the advertiscment of the Citroen cars, scems
too much of an evervday one. Two differ-
ent phases of the illumination are shown in
our illustration. The word “Citroen” is
spelled out on the tower by the lamps and
cach letter is 92 feet high. There are 600,-
000 lamps in the display which is maintained

on three sides of the Tower. The cables
alone are 32 in number, over 300 {eet in ag-
gregate length, and weigh about 15 tons.

During the exposition restaurants  were
maintained on the lowest platform, whose
area was nearly an acre in extent, and the
profit for the year 1889 nearly paid for the
cost of the Tower. Tt now forms the tal-
lest radio mast in the world, and of all the
structures erected hy man neone approaches
it in height except radio masts at some of
the great stations.

Considerable use has been made of the
Tower for scientific investigations.

Tele-Photos Trap Fruit Thieves

OTOR-car ex-

cursionists of all

classes scem un-
able to resist orchard-
robbing, and repeated
fines and prosccutions
have no apparent ¢f-
fect.  But ingenuity
has turned this curse
into a blessing for the
struggling  fruitgrow-
er. A telephoto cam-
era is now part of the
orchardist’s outfit, and
it 1s liable to click at
any moment from am-
bush when raiders are
ahout. The idea is
that the culprit, learn-

nant photograpber that
his picture is “took.”
will be ready to pay a
fancy price for the
film, and he generally
is. Certain apparently
lonely and unprotected
orchards near a motor-
road are now proving
highly productive. Tt
is a poor Sunday or
holiday  that  doesn't
see some orchard-pil-
lager paying up to de-
stroy  the  evidence
against him, The pho-
tograph aloug with the
car number noted gives
unpleasant certi -
tude for the motorist,

ing from the indig-
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New No-Glare Headlights

Many automcbile accidents each year are caused by glaring headlights. The engineers of the
great General Electric Company have devised a new non-glare headlight for automobile uss,
The pho-o at the right shows Mr. W. D'Arcy Rvan. well-known illuménation engineer, demoa-
strating these new headlights, The photo below shows how the beam is thrown down to the

ground, while the side illumination lights up signs as well as pedestrians very clearly.
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The diagram above shows the distance at which the maximum candle-power of the new no-glare

headlights strikes the road surface, with the lamps mounted thirty inches above the roadway. It is

practically impossible for the driver of an approaching vehicle to be blinded by the beam from these
headlights, while the side illumination obtained is remarkable.

1! THE present no-glare headlight projects a

' double crescent from but one incandes-

i cent bulb in the lamp. Two important
features of this new lamp are the non-focus-
ing element and the beam adjusting element.
3v the first. lamps can be changed without
focusing, and in states where they permit
cither 21 or 32 candle-power lamps, the fixed
| adjustment feature is all that is required.
Have some one take about 100 paces in ad-
vance, while the depressing screw is given a
few turns until the observer sees no glare.

100"

In actual tests persons standing 3 feet back of
the light and 5 feet to either side. could be
seen by persons 100 feet in front.

313

Besides the wide side-illumination

enabling
pedestrians and signs to be scen readily, the
chassis and front wheels are also illuminated.

___ 1l

—— ei—
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In the laboratory tests of the new headlight
there was absolutely no glare observable, un-
lzss one placed their head on the floor at the
100 ft. mark.

L

Radio Television at Last?

MODEL STUDIES FILM MODEL'S FACE

MOVEMENTS AND ACTS THEM

o AS FILM PROJECTOR THROWS

MOwING PicTuRe =00 IMAGE ON SCREEN
MACHINE ' )

e =

GREEN ILLUMINATED
5C

REEN

ILLUMINATED
BY STRONG LIOHT

PHONEY WIRES

MIRROR

i

O
; " l
MIRROR - &»
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MIRROR

Radio or wire television is the goal toward which scientists all over the

world are striving. The pictures above illustrate a show window attraction
which will demonstrate television in an interestng manner. The picture at
left shows “phoney’ radio apparatus and a small movie projector, the modecl

at right studying and going through the actions thrown on screen at left.
In the scheme shown at right the model's image is projected by mirrors
through a bidden pipe on to a screen covering the opening at the end of
the pipe, as the illustration shows.—E. Wolf,
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American Chemist Discovers New Element

HE discovery
of tllininm at
the University
of Illinois

marks the first Ameri-
can contribution to
the list of chemical
clements, of which
ninety have thus far
been discovered. The
value of the discovery
cannot be reckoned
now, but the import-
ant thing is that a
new material has been
placed in the hands of
the scientist and that
whatever valuable
properties it may
possess now can be
studied to see if it can
be put to use.

All matter in this
uiverse of ours is
made up of 92 chemi-
cal elements—possibly
more. In 1914 a voung
British scientist,
Moselev, showed that
all the known clements
can be arranged in a sort of chemical ladder,
t:mm hvdrogen, the lightest clement, the
first nmg, to uranium. ihe heaviest, at the
very top, as shown in the table hercwith,
The position of each element in this ladder is
determined by the wave-lengths which it
transmits under the action of X-ravs. IFach
element has a characteristic X-ray spectrum.

But in the ladder of known elements which
was constructed according to Moseley’s Law
titlere were six gaps—six missing rungs.
Numbering from hydrogen these occupied the
positions 43, 61, 72, 75, 85 and 87.

Here, then, was proof of the existence of
six elements that were as yet undiscovered.
But scientists had their “finger prints™ for
Moseley had shown that every detail in the
X-ray spectrum of an element could be pre-

By C. F. SCHURCH, B. Sc.. M. Sc.

— — ——
ATOMIC “WNEIGHT
IRON
144 -150
ILLINIUM
LEAD — ;

—— sands. the muneral irom which the
| oxides for \Welshbach gas mantles are

‘ procured. These sands are very rich

n a number of elements that are

known as the rare earth elements, and
|| it is to this group that illinium De-
longs. Several of these elements are
really rare. but the manufacture of
millions of gas mantles each year
from the rare earth oxideds. ceria and

o s

At left: expert hold-

ing tube containing all

available “Illinium’”

in the world at the
present time.

PPp—>
Probable uses of il-
linium: 1, in Wels-
bach gas mantles; 2,
tracer bullet; 3, gas

Diagram above shows position of new cle-
ment “Illinium” in scale of atomic weights,

thoria, has caused the accumulation
of great heaps of residues rich in

lighter ; 4, purifier for
iron and aluminum; 5,
improved arc lamp; 6,
mordant in dyeing
fabrics; 7, antiseptic;
8, for coloring porce-
lain.

¥.ray and other apparatus in laboratory where illinium was first produced.

dicted from the spectra of the neighbaring
elements.  With this knowledge to guide
them scientists in several parts of the world
undertook the examination of various mate-
riaks with the X-rav spactrograph for evi-
dence of these missing elements,

In 1923 element number 72 was isolated by
two Danish scientists, who named it hafninm
after the ancient name for Copenhagen. A
vear ago Dr. Noddack of Berlin announced
the discovery af numbers 43 and 75, whicl he
named masurium and rhenium respectively.
With the discovery of illinium, number 61,
onlv two elements remain unknown—uuless
we consider the possibility of finding others
belcw hvdrogen or above uranium in the lad-
der

The new clement was found in monazite

these elements. Four hundred pounds
of these residues were concentrated and
purified to give half an ounce of the new
clement, illinium.

Nothing is known as vet of the properties
of the new element but it is assumed to re-
semble in some degree its nearest neighhors in
the atomic series, neodymium, number 60, and
samarium, number 62. Compounds of neco-
dymium impart beautiful colors to porcelain.
and are used for such widely different pur-
poses as the manufacture of blue optical glass
and the preparation of antiseptic dressings

ORDER OF THE ELEMENTS
CHEMICAL LADDER:

IN THE

Name Name

Atomic Atomic
Number Number

1. Hydrogen 48. Cadmium

2. Helium 49.  Indium

3. Lithium 50. Tin

4 lucinum 1. Antimon

S. Boron §2. Tellurium

6. Carbon 53. lodi

7. Nitrogen 54. Xenon

8. Oxygen §5. Cacsinm

9. TFluorine S6. Harium

10. Ncon 57. Lanthanum

11.  Sedium 58, Cerium

12. Magnesium 59. Praeseodymium
13.  Aluminum 60. Ncodyminm
14, Silicon 61, Iliniom (the new
15. Phosphorus element) 1926
16. Sulphnr 62.  Samavinm

17. Chlorine 63. PEuropium
18 Argon 64, Gadolinhn

19.  Potassium 65. Terhium
20. Calcium 66. Holminm
21, Scandinm 67.  PDysprosium
22, Titanium 68 Yrbimu

Vanadium 69. Thulium

4. Chromium 77'? ? "ter"“ m
2§ anganes . Lntecium
2 }\1:::g.lne ¢ 7?2, Haifnium (1923)
27. Cobalt 73.  Tantalnm
28, Nickel 74.  Tungsten
29. Copper 75.  Rheninm (1925)
30. Zinc 76.  Osmium

3. Gallium 77, Tridium
32, Germanium 78 Platinum
13, Arsenic 79. Gold
34.  Seleninm &0, Mercury

35. Rromine 1, Thallimm

36. Krypton 82. l.ead

37. Rubidium 83. Bismuth

3R.  Strontium 84, Polonium

39, VYttrium 85. (missing)

40. Zirconium 86. Niton

41. Columbium 87. (missing)
42. Molyhdenum 88, Radium
13, Masurium (1925) R9.  Actinium
44. Ruthenium 90. Thorium __
45. Rhodium 91. Uranium X
46. Palladium 92, Uranium
47. Silver
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Our Spiritualistic Investigations

By “DUNNINGER”
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“An assistant pulled the curtain aside quickly. The medium was seated i
several sharp notes were blown on the clarinet . . .And on the air floatin

n a chair apparently still in a trance. The curtains were again closed and
g from the top of the cabinet camc the sweetest bit of violin playing I have ever

had the pleasure of hearing. And from a violin without a bow.” The secret of the efect is explained in the article.

NVESTIGATING the so-called spirit

nalistic phenomena aceredited to medi

ums, has for many vears been a hohby

with me. It is an interesting hobhy
and an enjoyable one, 100. At times what
has been written to me by investigators in
this country and abroad has made me laugh
and then again has made me think. These
trained men, who are well acquainted with
the tricks emploved by magicians. are too
wise to be fooled ecasily. The lavman at
tends a séance and naturally, if the medium
has a good showman, he or she well satis-
fies the onlooker and the dupe tells his
iriends and the medium shortly has money
flowing into his or her pockets.

In this series of articles, I am going to
describe a number of séances I have attended
in various parts of the country. I will also
explain the methods emploved by these
fakers of modern times.

During a recent visit to Boston where T
was playing, a friend of mine telephoned
“the Lorraine.” where I was stopping., and
said he had found a medium in a nearby
hotel and had arranged for a special sitting
or sc¢ance. after my show. He explained
that the medium was informed that a party
of friends wonld call on her after they had
attended the theatre.

With the applause of my audience still
ringing in my ears, I went to meet my
friend. We took a party of six beside our-
selves. Piling them into my car, off we went
to the next block. This was done in case
any of the spotters of the medinm happened
to he watching through the windows of their
hotel so that no suspicion would he aroused
as each one would step from the car and
silently, as hecomes such occasions, file into
the hotel.

Entering the lobby one of the gentlemen
of our party was asked by a man with a
slight forcign accent if we were the people
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$21,000.00
for Spirits

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

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

In view of these facts, should we not con-
sider all mediums fraudulent? Should we
not consider every psychical maniiestation
as being trickery pure and simple, intended
primarily to fleece those who visit the circle
and who find solace in the words from the
worst forms of charlatans, namely those who
are being permitted to practise upon the
poor, seeking words from loved ones?

To the $10,000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritual proofs and the $1.000.00 in ad-
dition offere¢ by SCIENCE AND INVEN-
TION Magazine, we now add another $10,-
000.00.

Dunninger, who writes exclusively for
SCIENCE AND INVENTION Magazin:
and who is the Chairman of our PSYCHI-
CAL INVESTIGATION Committee will
personally pay $10.000.00 to any medium or
spiritualist who can present any psychical
manifestation in so-called spiritualism, that
he will nrot explain or that he cannot re-
produce by natural means.

So now we have a total of $21.000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.
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Madame Vesta was expecting. e said we
were.  We all stepped into an elevator and
were taken to a flnor . the neares
to heaven any medium will ever get.

Usliecred by the medium’s sccretary, or
whatever mediums call their faithful. int»
one of the regular suites of the hotel, we
were asked if the ladies would care to re-
move their wraps. It was a bit chilly for
a suminer evening,

“Ha, ha!" thought I, “Same old stuff. Get
at our pockets and get our names and the
rest of the usual stuff.” But I was mis-
taken.

This scance was one quite a bit different.

We were now led into a larger room. Tak-
ing a quick glance around, I saw the usual
floors, walls and ceiling, eight or ten chairs
and at the opposite side of the room a large
cabinet with curtains tossed back over the
top. The cabinet was made of nickel plated
uprights and top pieces and the covering
was a sort of black satin. There was no
air of mystery about the place. A small
hotel chair was in the center of the cabinet
of mystery and on cither side of this were
arranged a number of musical instruments
which one sces in orchestras every day.
There was a saxophone, a cornet. clarinet,
bass drum, trap- or snare-drum, a large bell
and a violin lying in its case with the cover
open. I looked {for the bow, but from where
we were, I could see none. This was odd,
WWho ever heard of a violin without a bow:

Ay friends scated themselves and T care-
fully looked around to see if there was any-
thing in or ahount the room that would sug
gest at all the slightest bit of trickery. Bu
there wasn't a thing. 1 strained my eyves
to lock back of the cabinet, hut could sce
nothing and there isn't the slightest doulbt
in my mind that had there been a trap. no
matter how carefuly camouflaged, I would
have seen it.

(Contimuted on page 370)
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Ironing Board in Clos

(W/l This elec-
G tr]ic }t‘:igar
ighter
turns on au
tnmatically
when in-
verted. A
small weight
slides down,
making con-
tact with a
screw, The

jams.
Courtes
Aldreda
Compa:

Instead of placing the ironing board in the wall, this new layout may be fitted to any closet door.
Photos show two views of the arrangement.

Socket Converter Cut Out

Any kind of a
socket can be
converted into
a pull chain
socket by
screwing the
adapter here
shown into it

Theadvantages - |
of the pull yomuad L s
chain can thus 15 -~

be obtained
without the
need of re-wir-
ing the fixture.
Courtesy
Bryant

|

This is an automatic cut out {or washing machinzs
and motors, and turns off current on overload.

Courtesy Westinghouse.
Water Faucet Egg Beater

> It is pos-
HEATING COIL / " sible for
REMOVABLE V4 every one
to perman-
| \ S P77 A PR ently wave

—— il S their own
> -‘:‘u————m __u'nMn r=Y) hair with

this system.

Hair is curled on a small nickel-plated tube, which
being cold permits of its facile handling. The heat-
ing coil is then inserted and current turned on.—

Courtesy Permuay.

«—adet

A small water motor in the top of this beater rc-

tates the beating blades, making it possible to whip

cream, mix drinks or make dressings. The device is

simply attached to the kitchzn faucct. No water can

get into the whipping compartment.—Allen P.
Child

Addresses of any of the above manufacturers will be sent on inquiry. Mention article, issue and page of device that interests you,
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AWARDS IN $5,000.00
MATCHCRAFT

CONTEST

Locomotive Wins First Prize. Clare H.
Myers of Detroit, Michigan Wins This

Month’s $100.00 Award

The above photog-aph shows the back of the
prize-winning locomotive and particularly illus-
trates the hinge construction on the door of the

fire box. At the bottom of the photograph, mid-

way between the two wheels an aulomatic

coupler, also made of matches can be seen.

Brake and throttle are operated from within the
cab.

This photograph gives us a side view of the lo-
:omotive built by Clare H. Myers of Detroit,
Michigan. The pistons, valves and wheels move.

The carriage is mcunted cn springs made of matches just the same as in
its counterpart. Notice that the wheels are made of bent matches and are
flanged and counter-balanced. With the excepion of a tiny piece of cellu-

loid located in the headlight, nothing but matches and glue entered into

HE locomotive which won the first prize

in this month's Matcheraft Contest is
27 inches long and 734 inches high.  Ap-
proximately 5,000 matches were used. The
boiler is made by gluing one single laver of
woond to periectly circular rib constructions
found within the boiler.  These were made
first and were then mounted upon a trussed
skeleton frame-work. The boiler was then
built up araund the frame-work and after
having been completed was careiully sand-
papered.  The steam domes were construct-
ed of matches by nicking them between the

the construction of this model.

finger nails and in this way making them as-
sumie the proper shapes for this spherical
don.e construction, The carriage of the loco-
mtive presented the greatest difficulty, inas-
much as the builder tried to get as nearly
accurate results as could be obtained with
matches.  The wheels oi the forward truck
are pivotally mounted and those immediately
under the cab are similarly affixed. An in-
teresting and ingenious feature is the auto-
matic coupler with which this particular
locomotive is fitted.

HIS phatograph gives us a view of the
frame of the locomotive lo.king up from

the bottom.  Note the spring hanger and

the cqualizing bars. The truck wheels have
heen purposely turned to the limit of their
lateral movement,
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OR the present vear, SCTENCE AXD

INVENTION magazine will award a to-

tal of $5,000 in prizes, in a new contest.
You are asked to make models, fashioning the
same entirely from safety matches. DP’lease ob-
serve the following simple rules:

(1) Models submitted must contain at least
90 per cent. satety matches in their coustruc.
tion,

(2) DModels made of toothpicks, paper

matches, or non-safety matches, are not clig-
ible in this contest.

(3) Models can not he built around boxes
or other supporting articles. Walls. roofs,
ete,, must all be self-supporting and made of
matches,

(4) Al liquid adhesives, such as glue, shel-
lac, cements, ete., are permissible.

(5) Models may be painted, gilded or sil-
vered.

(6) Models may be of any size.

(7) In order to win a prize, it is necessary
that either models be submitted, or, if this is
not practical, owing to their size, a 5”x7” pho-
tograph of the model may be sent in licu

e e e e
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. $5,000.00 Prize “Matchcraft” Contest

WATCH FOR PRIZES IN SEPTEMBER ISSUE

The best tnodels suhmit.
be awarded the prizes

of the mode! itself.
ted each momh will
scheduled herewith.

16 Monthly Prizes
First Prize ...... ...$100.00
Second Prize ... 75.00
Third Prize 50.00
Fourth Prize . 35.00
Fifth Prize . 25.00
Sixth Priz= . 20.00
Seventh Prize 15.00
Eighth Prize ... ... 12.50
9th to 16th Prizes of $10.00

each ... $80.00
(8) All wmodels submitted to SCIENCE

AND INVENTION Magazine will he prompt-
ly returned fo the builder, who will prepay all
charges.

Caution—Soak or cut heads from matches before building your model so that the models may be expressed or mailed.
The strike-everywhere square cut Liberty matches can be used if the heads are cut off.

This contest started Dec. 1, 1925, and will terminate Dec. 1, 1926.

v~ Vv Vv vy v VvVverv

on
issue.

will centain June prize winning entries.
wooden hox, never in a

held responsible for hreakage in transit due to

tag. giving your
madel itself.
dress on outside wrapper of package.
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(9) Where SCIENCE AND INVENTION
has ary doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways. .

(10> This is a montily contest, lasting for
twelve months, each monthly contest closing
the first of the month following date of
Thus the contest for the month of Auc-
ust w.ll close September 1. 1926, and prize
winning announcements will he made in the
Noven.her, 1926, issnc. The Septembher issue

(11) Models must be shipped in a strong
cardboard bhox, as
SCIEXNCE AND INVENTION can not be

models having been improperly packed.

(12) When models are sent, he sure to affix
name and address, to the
In addition, put name and ad-

(13)  Address all letters, packages. ete.. to
F.ditor “Matchcraft” Contest, care SCIENCIL
AND INVENT[ON Magazine, 53 Park Place,
New York.

P R N O ST TwUYON

REMEMBER—

This is a monthly contest offering sixteen prizes every
month. Don’t hesitate, send in your model now!
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SECOND PRIZE —
$75.00 is awarded this
month to S. Fuwa of
Tokyo, Japan, for his
model of a gate of a
Japanese Temple illus-
trated above and to the
right. Japanese safety
matches are thinner and
shorter than the Ameri-
can matches. Conse-
quently, the model ap-
pears much more trim
and unique. More than
5000 matches were used
to makce this model,
which is 8%; inches
high, 8%4 inches long
and 6 inches wide in its
greatest dimensions.
Photo posed by
Miss Dorothy A.
McGarity.

THE FIFTH PRIZE—$25.00 is awarded 10 John Wagner, Sr..
of Leonia, N. J., for his very finc example of the Matchcrafter's
art illustrated in the photo above and to the right, This bird cage
was built entirely of matches, the heads of which had been re-
moved. The perch and chain swing were likewise constructed of
the same material. Notice that the bottom of the cage hinges on a
match hinge. The food cups are illustrated in the foregrcund.
Photo at the right posed by Miss Margaret Corcorcan.

EIGHTH PRIZE—$12.50. A young lad, Sam Uhl of Richmond
Hill, N. Y., was awarded the Eighth Prize for his model of a
Motor Boat. Mr. Uhl took great care in laying up the matches.

The above photograph gives us an-
other view of the Temple Gate which
won the Second Prize in this month's
Contest. Note use of match heads.

Science and Invention for dugust, 1926

MATCHCRAFT AWARDS

(Matchcraft Contest Now
International) N

Model From Japan—The Gate of a /~
Japanese Temple Wins Second Prize 4
e of $75.00. £

Model of House and Dome From
South Africa Wins Third Prize of
$50.00.

Johannesburg, Transvaal, South Africa. for the constructions

illustrated above. The matches were cut ¥4 of an inch long, in

order to produce the brick-like construction. Domes were built
upon lead-covered rubber balls later removed.

;THIRD PRIZF—8$50.00 is awarded to A. R. Power, of

awarded to Joe Janssen of Chicago, Illinois,
for his model of a ship. This model weighs
nine ounces. Three-quarters of an ounce is
the weight of the sails and rigging. Only
4,150 matches were used in the construction.
The construction is hollow inside and each
of .the matches was cut with a razor blade
at an angle of 45 degrees and then glued to
its neighbor, giving the appearance of thin,
strip planking. The ladders were built of
split matches. The cntire model was care-

fully sandpapered giving it a glass-like fin-
3

;THE FOURTH PRIZE-—-$35.00 was

ish. The workmanship is excellent.

SIXTH PRIZE—$20 00 was award-

ed in this month's Contest to An-

drew J. Jurau of Pittsburgh, Pa., for
the inlaid Jewelry Box.

s
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FOURTEENTH
PRIZE — $10.00 was
awarded to Mr. Stan-
ley Drumm of Schen-
ectady, N. Y., for a
working mode! of a printing press, illustrated;

in this photograph. The ink table and rollers
move rcalistically. Model is eleven inches long
cver all.

ELEVENTH PRIZE—S$10.00 was
awarded to the Ford Coupe made by

John Ciesielski of Antigo, Wisconsin,
The model was shellacked.

SIXTEENTH PRIZE—$10.00 was won by;

Miss Dorothy Mosher of Springfield Gardens,
L. 1., for the Lawn Swing depicted in the
photograph at the right.

AUTION—We F
instructed Matchcrafters to cut 4was the award decided upon by
the heads from their Matcherait Athe judges for the Sewing Ma.

. . chine made by H. Conklin of
models and our rules specity lha_n salety  jercey City. N. J. When the head
matches must be used. This beautiful model s dropped the machine measures
came near causing a costly fire. “Strike 434 inches long and 314 inches

have repeated!y 4FIFTEENTH PRIZE—$10.00

(TR R e R e Everywhere” maiches were employed from high.
‘%Tt ! “’ﬁi‘iﬁ‘r Tk i whicl the heads had not been removed, with
e LI il T the result that although the mosle! came from
'\'n.'"'ﬂ',‘," MT ¢ T !‘ San Diego, California, the incvitable fire oc-
™ oo ]

Lia:; < y

"Xﬂl“‘l“ "“v'*'ﬁ"*"P'--m'r:':ﬂlw-n»rt»..u.[.. PUTTIRSR. curred in a Jersey City Transier Station.
NINTH PRIZE— SN LI
$10.00 was awarded vq” e BT 1 || W coamatt o 1ona 11 4nsgaes i o o .
to Mr. Leo A. Wall o i B ot i et el g 8
i1

LA B A T
of New York City .JM' ti.nbu::lhhw.huﬁ S N I
for his model, Cape L ik igmebidns b ond ]
?:;‘e::dle‘]lg?s( h:iugs;_' wﬂlﬂ M“ﬂil!{ﬂg;mu@m& ‘ul,_mn"l}uﬂ_n- w_-
teen inches high and

the spiral band run- SEVENTH PRIZE—§15.00. It
ning up the side is took six weeks to complete the serv-
formed of match ing tray, 18” long and 147 wide, with
heads. 6,550 matches. Bottom view above.
Made by G. Richards, Rochester,

N. H.

TWELFTH PRIZE—S$10.00. The model of a MinifCar which is

used to send coal to the top of -he mine is faithfully reproduced here.

There is a nail on the door to hold the check number of the man who

loads the car. The model holds a surprising amount of really heavy ma-

terial, and no wonder it was awarded a prize when you consider that H, E.
Match, of Hubbard, Ohio. made it.

Railway Bridge. illustrated above, was made by R. L. Gillespie of Brook-
lyn, N. Y. The representation is quite an accurate replica.

G

THIRTEENTH PRIZE—$10.00. The model of a Canadian-Paciﬁci

s

TENTH PRIZE—
One can secure some
tuneful music from the
instrument depicted in
the photograph at the
left. The only difficulty
is that it will not stay in
tune long due, perhaps,
to the fact that the
screw eyes. used as tun-
ing keys, slip in the soft
match wood. The model
was built by John Zele-
znick  of Bridgeport,

Ohio,

I

B L

o
3
g
=
=1
==




320 Science and Invention for dugust, 1926.

The Month’s Scientific News [lustrated

R

i m“%h

Indianapolis maintains a watch tower on top
of a skyscraper. Here three veteran firemen
working in shifts, scan the skyline for the
first wisp of smoke. As many as three hun- 4 "
dred fires are sighted from this tower an- ; c - ~ ” de i )

IC:
nually. “ALLS

approximately $1,000.000 at Dallas, 7Texas.
Thirty persons were injured although none seri-
ously and plate glass was broken and automo-

;A hail storm damaged property to the exteat of

= bile tops perforated. The barrage lasted ten
The U. S. submarine V-1 broke the back of = Minutes and the stones were two inchespgin

a whale into which it crashed while running B,
submerged off Cape Cod. The submarine .
submerged off Long Point and as she was - - - T oAk B
coming to the surface a strange jar was felt i
by the crew. When the surface was reached
a whale fifty-eight feet long was found b:nt
about the bow of the V-1. The whale was
towed into Provincetown, and later sunk at
sea.

<t

The report has just come from Leningrad
that serious fissures have developed in the
great granite monolithic columns of the
Cathedral of St. Isaac, which is the largest
and finest church in Russia. This Cathedral
cost $15.000,000 to build and it was erected
on submerged wooden piles as are most of
the buildings in Russia. Repairs and shoring
which have progressed for fifty ysars were

stopped after the Bolshevist revolution.

OwWAMPY %k
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ARMOR PLATE

CRATE
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. t TANK
el =~ [ .LLED
WITHOIL

¢ : It is estimated that between twzlve billion to
g ! \ o 2 RUBBER thirty-two billion gallons of oil will be recov-

TREAD ered from exhausted oil-sands by new recovery

methods, using artificial pressure of compresssd
air, gas and water.

ud

-
o
FACTORY

A small one-man tank has
been devised in England by
Major Martel. It is built of
auto parts and runs on rub-
ber treads which &zbsorb ma-
| chine gun bullets and prevent
l the danger of jams so preva-
, lent in metal treads. which
kink and distort.

i
sl ELFUTRIC
— AR

The laboratory of the General .

Electric Company at Schenectady An apparatus for scarc_hmg the cm- hp—>
nas just announced a method of ployees of metal working c§tabl|sll- - m

egg preservation which consists AMENtS when they are leaving the A strange accident appencd
of immersing cggs in an oil bath  Premises has recently been devised. at Labonne, near Lausanne.
maintained at a temperature of Tl."? consists of a testing disc con- watzerland.. when & sheep
235 deg. Fahrenheit. The oil is  taining a pair of coils. A distinct dog ran down to the river for
said to fill the pores in the egg sound is heard in the headphones 2 drink and was electrocuted.

3 : Examinsrs touching the dog (01926 BY SCIENCE 5

shells and prevent air from enter- when the. disc passes over metal. The ¥ SCIENCE ]

ing the sl:)ells. The machins js Method is undoubtedly similar to a were also shocked.  Current NS P T
clectrically equipped and accem- Hughes Balance. had to be turned off at a

nearby factory to stop the The proprietor of the factory is to be sued for
modates 360.000 eggs per day. leak. the loss of a dog strangely electrocuted.
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New Pipe Trick
(far?
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From a seemingly unprepared pipe which is &DD

smoked by the performer, a colored handkerchief
is removed.

Tricks with scemingly unprepared articles
always are the most mystifving.  In this
one the wizard passes his pipe for inspection
and fills the same with tobacco from his
pouch. He lights the pipe and puffs away.
A small silk handkerchiei is now vanished
by any of the popular methads and is im
mediately reproaduced out of the bow!l of
the pipe. This silk of course is a duplicate
of the one originally disappeared and is
contaizied within a cup previously concealed
in the tobacco pouch and introduced into
the mouth of the pipe during the innocent
action of filling the same.

VERY SMALL CLEAR  SAME AS
GLASS PAPER pIECE OF WATER GLASS 1
CYLINDER  CYLINDER DERMANGANATE WITH  WITH
‘ OF POTASH PIECE  EXCEPTION
AND 5 DROPS  OF OF 5 TIMES
Y OF SULPHURIC "HYPO" AMOUNT OF
T3 ACID(CP) PERMANGANATE
"IN THE
| WATER
! WHITE BLUE £

THE MAN

L
Q] B RD0

el

Fols Ase

HO

| T
i e

MYSTIFIED 2
Pres. Coolidge i
Prince ot Wales. Ex-President
Harding, Tatt, Roosevelt.
and other celebrities
- Writes Exclusively for
ENCE AND INVENTION

'l)unniugcr Will Attenpt
| To Hypnotize Paticnt,

NO. 41 OF A SERIES

Jumping Peg Pencil

This trick differs from the usual and im-
practical method (in which the pencil could
not be passed for inspection) inasmuch as
the holes in the present offering actually
penetrate the wood. The end of the pencil
which is examined, however, is secreted in
a brass sliding pencil cap of the ordinary
type. This action brings to view the holes
of the pencil constructed as indicated in our
diagram which holes are primarily respons-
ible for the effectiveness of the trick. No-
tice that the two end holes arc only bored
half way through the pencil.

Can
M

X7

In the jumping peg pencil illustrated above care

should be taken in drilling the holes properly. Tha

cap should also fit this pencil tightly so that it will
not be recmoved during cursory examination.

Placing the peg in the center hole on one
side of the pencil makes the other side of
the peg appear to be in the end hole. In
presenting the trick both sides of the pencil
are seemingly shown. but during the waiting
movement the pencil is twisted between the
fingers showing the same side again. To
make the peg jump the pencil is not twisted
under cover of one of these movements. The
peg is now again shifted to the end hole,
making it appear in the center hole on the
opposite side.

The Patriotic Liquids

o]

A transparent glass cylinder is

covered by an opaque paper cylinder and
red, white and blue liquids from three glasses are poured into the cylinder.
The contents are stirred and on removing the rod an American flag is taken
from the cylinder and the solutions become transparent.

Formulae for

\ BLACK PAINTED

- LINE

At first glance the above trick will appear

very ineffective, yet it is actually an inter-
esting stunt.

After the magician has been changing
carls by any of the well known sleight of
hand methods, he places a rubber hand
crosswise around the entire deck. therehy
preventing the possibility of card palming.”
vet m passing his hand over the surface of
the card, its suit mysteriously changes. The
eftcct is accomplished by painting a black line
longitudinally  devn the faces of two or
more cards, producing the illusion of a rub-
ber hand being strapped across the face in
two directions.  \When the cards are passed
for examination. those on top which are
marked are palmed off from beneath the hand.

{
"3 :

Wi

iy

making these solutions are given in the diagram which also shows that the

stirring rod really consists of two tubes the outer one being first removed

and the inner one being extracted at the time the paper cylinder is lifted.
The flag is concealed in the stirring rod.
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Tarrano the Conqueror

FOURTEENTH INSTALLMENT (Conclusion)
By RAY CUMMINGS

i—":
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DYy
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A luminous blur became visible in the nearer sky—moving blobs of silver Bones bereft of flesh. Human skeletons! Limbs waving rhythmically.
luminosity in the mud-brown light of the Zed-ray. A hundred or more mov- Bony arms, with fingers clutching metal weapons. Assailants coming at us
ing silver blobs. They were taking form. The silvery phosphorescent look through the air, stripped by the Zed-ray of cloth, skin, flesh, organs, to the
faded, became grey-white. Took definite shape. Waving arms and legs! naked bones.

SYNOPSIS

N the spring of the vear 2325, all of the
. rulers of the varions countrics of the carth
are mysteriously murdercd. Jac and Gray-
son, employces of o large news organization,
find that the murders are the result of a plot
on the part of the inhabitants of I'cuns. Tar-
rano, an erstwhile lower official of the Cold
Country of Venus is found to be at the head

of a plot to rule the universe,

Dr. Brende, a friend of Jac’s, has discor-
ered a medical mcthod whereby human be-
ings may be kept from growing old. The
Doctor is killed by a group of ' Venus-Men”
and Jac, Elza, the Doctor’s daughter and
Georg, the Doctor’s son, are captured and
taken to Venia, a city on the carth inhabited
by pcople of Venus.

The next day, Tarrano offers to return the
papers and models of the invention made by
Georg's father, which he has confiscated and
brands voung Brende as an impostor. To
offsct this accusation, Georg is to tell his
story to the carth as well as to Venus and
Mars by radio and helio. He and Princess
Maida go to the station but there they dis-
appear.

Jac, Wolfgar and [ilza, still captives, are
remosed from their prison and taken to the
top of an cunormons tower. Here, in the in-
strioment room, where communication swith
the various plancts is held, they wiew the
disappcarance of the Princess Maida and
Georg by television.  The abduction has
been done by Tarrano’s agents. On Mars,
Tarrano’s followers are attacking the ruling
class and Tarrano offers Dr. Brende's seeret

L to the public if they will surrender to his
cohorts. Thex agree. Tarrano then an-
4 nownces to the Earth people, that he will not
b give them the Brende sceret and declares
war upon them, Iolfgar {s a guard in dis-
repule,
o The air war wesscls of the Earth govern-
ment start to attack Venia, but Tarrano
sends up a bomb y swrrender and then,
seith Else, Jac and Wolfgar, he ecscapes
through an underground passageivay to a

e e e
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space-fiver, They go on board and are taken
to I'cnus to where Georg and the Princess
AMaida hawe previously been transported.
They are royally zwelcomed and go to the
palace of the Princess Maida. Here they
are attacked by Argo, one of Tarrano's
men, who shoots a wiolet-colored beam of
light across the room, scparating Maida
from the rest of the party. He threatens
to kill her, when suddenly Wolfgar throws
himself futo and through the wiolet beam.

I1"olfgar dics soon after he confesses to
Maida that he loves her and Maida has
made a similar declaration,

The cvening after the burial of Wolfgar,
Jac chances to be alone in a small boat near
the paloce and he is warned by a “slaan.”
a Venus man, to guard himself well. He
also sces below the surface of the water and
ecncascd in a diver's cap, the face of an
Earth man. lLater that evening, prepara.
tions are rushed throngh for the great
IVater Carnival of I'enus and to it proceed
Georg and Maida; Elza and Tarrano; and
Jac without a partncer.

At the carnival all of the inhabitants of
the planct are scomingly given over to the
pursuit of plcasure and love. Howerer,
there is a vicious undercurrent of events
noticcable to Jac but which docs not seem to
claim the attention of Tarrano. At onc
placc there is a swimming pool in which girls
are constantly sporting themselves.  Watch-
ing them, Jae sces one of them drag a Tar-
rano guard to the cdge and zwith him grasp-
cd in her arms, plunge into the pool. A few
scconds later the givl comes to the surface
but the man is never seen again,

Tozwward the climax of the ccelebration, a
stotorions I'enns character, the Red Homan,
performs a dance particularly for the benefit
of Tarvano. In the midst of it, the large
hall tn which it is being held, suddenly is
darkened and rays of death shoot out over
the place. Jae, forewarned, drops to the
floar out of their range and throughont the
entive assembly, “slaans’’ in the employ of
Princess Maida wreak havoc with their long
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knives.  The ery gocs up, ““Down <with Tar.
rano. Loyalty, cveryone, to your Princess
Maida.” The enus  people,  followwers of
Muaida, have revolted; the Red 1l'oman is
dcad, but Tarrano—?

Tarrano cscapes. Taking Elza <wcith him
he travels via aivevaft to the Cold Country,

Back at Maida's palace, the tide has
been turned against the “slaans.” Maida
and Georg arc married and rule a section
of I'enus. Jac suddenly veceives a tcle-
pathic wmessage from Elza who tcarns him
of danger and rushing to the top of onc of
the buildings thex behold a huge black
cloud rolling toward the city, Elza's mcs.
sage to Jac says:

“Death, Tac?  Death to all the city!
The black cloud of death?’

Tarranto shoiced the man-side of his na-
tire at last when he invaded Lady Elza's
slecping room, Lady Elza twas greatly sur-
prised to wake up suddenly and to behold
Tarrano, He made passionate love to her
against her <cill, and finally after being re-
pulsed, Tarvano turncd ironical and bade
her rise from her bed and get dressed at
once, as they were going on a trip, Tarrano,
accompanicd by Elze, flcie to the outskirts
of the Great City, where Jac Hallen, Maida
and Georg were, and here he attempted to
destroy the inhabitants by causing a heavy
black poisonous smoke to enveclope the city,
Thesc in the city are aicakened in time and
flee: Jac wanders through the forest and
finally discovers Elza who has cscaped from
Tarrano.

Jac Hallen killed a hideous animal wohich
threatened to annihilate [lza. Elza declares
her love to Jac. Tiwo davs later they are
vescucd by the Rhaal Patrol and talen to
Industriana. Here evervtiiing was  hustle
and bustle, armies being traived for an at-
tack on Tarrano. The auidivig spirit of th:
military activities in Industriana is Geno-
Rhaalton. The last scene in the previous in-
stallment shotes the searriors in their fiying
craft departing for the attack on Tarrano's
stronghold.
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CHAPTER XXXIII
The First Attack

UR spies had informed us that of
recent weeks there had arisen about
the City of Tce a huge wall behind
which Tarrano would make his
stand. It was our plan to approach within

range of this and establish our power plant
as 2 base from which to direct our offensive.
The trip from the Great City was not long.
After a few helans our girls ceased fly'ng
individually and boarded their appointed
vehicles.

In a long single line, armament platforms,
the towers, our instrument room, with the

power plant bringing up the rear. we sailed
forward, There were i1 our instrument ve-
hicle, Maida. Georg, Elza and myself, the
vehicle manned by two pilots and two
mechanicians—a Slaan, a Marsman, and two
Earthmen. We were in constant communi-
cation with Geno-Rhaalton. And though he
enjoined upon us all the necessity for sleep-
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ing or resting during the trip, himself sat
alert at his desk, wnrelaxing.  The little
mirror on our table showed him sitting there,
smoking his arant-cylinders, watching every
move we made.

We laid down to rest, but sleep was jm-
possible.  Through the panelled transparent
floor, 1 watched the country changing as we
advanced ; vegetation  dwindling; the  soil
changing to rocky barrenmess at the horder
of the Cold Country.  And then the snow-
plains, the mute frozen rivers of ice, the
mountains.

In the twilight of the Cold Country
autumi, we sailed up to the mountains and
approached to the City of lee.  Alert, all of
us now, as at an altitude of a few thousand
feet we circled about. marking time until
the power plant had sclected its base and
landed.

Throughout the trip we had expected—had
anticipated the possibilitv—of a surprise at-
tack by Tarrano; an ambush in the open
air, perhaps by some means strange to us.
But the visson magnifiers, the microphones—
encompissing  every known range of s
and somnd—showed us nothing,  Fapecialls
at the momtains we had thought to meet op-
position, But at first none came, Tt seemel
somchow ominons, this lack of action from
Tarrano: and when the leader of our line—
a tower vehicle—rase harply o seale the
jageed peaks of the Divide, the flare of a
hostile electronic homb rising came alimosg as
a relicf, From the instrument room—iore-
warned an instant by the hiss of o mcro-
phones—1 saw  the bomb  start  upward,
Slowly as a rocket it mounted—a hlurred
ball of glowing violet light, quite plain in
the dim twilight. T knew thut the tower
platiorm at which it was directed would have
t'me to throw out its insulation: T knew that
the insulation would doubtless he effective—
vet my heart leaped nevertheless. At my
hand was a projector: hut in those few sec-
onds the tower just in advance of us in the
line was quicker.  Tts ray darted at the violet
hall: the soundless explosion threw a wave
of sparks abont the menaced tower.  lLike
a pnff—a pricked hubble of soap film—the
violet ball was dissipated. But T saw the

menaced tower rock a trifle from the shock.
Geno-Rhaalton's face in the mirror beside
me was very solemn. 1 heard him murmur-
ing something to the other towers, saw their
light flash downward, searching the moun-
tain defiles.  And as 1 watched that little
mmage of Rhaalton, T chanced to notice a
mirror on Rhaalton’s desk.  Rhaalton him-
sell was looking at it—a mirror which had
been dark, but which now flasl.ed on.  An
outlaw circuit! The mirror imazed the face
of Tarrano, Tarrano grinning :ronically !

CHAPTER XXXVII
Invisible Assailants

We did not locate the source of the homb,
and no others rose to assail us. The moun-
tain defiles, so far as our lights could illum-
ine them, seemed deserted. We passed over

t If you have enioyed “Tarrano the
t Conqueror,” which concludes in this
t issue, you cannot miss the r.ext tale,
' which the editors have selected for
} you.

»
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the Divide, and on the platean hevond, we
Lainded. .\ region of rolling comtry beneath
its snow and dce. The mountaing came down
sharply o the imner plain—a creseent of
mamtain rarge stretching off into the dim-
ness of distance, half encireling this white
platean in the center of which stond the City
of Tee. We could just see it at the horizon,
the glittering spires of its Tee Palace.

Around the city. completely enveloping it,
was a thick circular wall of ice twenty times
the height of a man.  We were too far
away to see it plainlv—a turreted wall doubt-
less armed with projectors throughout its
circular length, Our finders would not show
it, for it was insulated against them. It
~toadd there grey-white, bleak and apparently
deserted,

Gearg said: It's the man’s accursed inac-
tivity ! Is he going to do nothing? | .
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Our power plant has landed, Jac—there in
the foothills—see it drop?” A call irom
Rhadton took his attention.

We landed our entire foree in the foot-
hills of the mountains.  The power plant
was there: it looked like a squat industrial
Iuilding set upon a ledge of ice—a shining
cliff-race behind it, a precipice in front. At
the foot of the precipice our other vehicles
were clustered.

We were there throughout three entire
times of sleep. hours strangely the same in
that unaltering polar twilight,  During them,
witlt the tower platforms set in a ring about
us to make an armed camp, we unloaded our
apparatus, erccted our power controls, pre-
paredl the individual circuits, making ready
for our offensive. And still—though we were
alert for it—no move from Tarrano.

They were hours during which, with my
lack oi technical knowledge, T fonnd myseli
often with nothing to do. Our camp was
bustling with activity, but among the now
idle girls and many of the young men, there
was an air of gavety. They Lnnghed, <Jumt-
o, played games amid the rocks from which
we had long since melted the snow.  Once,
1 what would have been carly evening had
net she Sun in these latitudes held level like
a hurned-out ball near the horizen, Flza and
I wandered from the camp to climb the
clifi~. ncarby.

Yevond the circele of the camp's heat, the
deadly cold of the region assailed us. We
had not wished ta equip with the individial
heating, which for battle would leave us free
of heavy garments: in stead we swathed our-
selves in furs, with the exercise of climhing
to axl us in keeping warm.

It was wonderful tn be again alone with
Elza.  ven with what was impending we
were voung enough to put it momentarily
from our minds. Like voung lovers clandes-
tinely stealing away to a tryvst, we left the
camp and hand in hand, ¢limbed up amid the
crags. A few hundred feet to one side of
the power house, and about the same distance
above 1t, we sat down at last to rest.

The scene from here was picturesque in
the extreme.  Across the flat, shadowless

(Continued on paac 336)

Then Tarrano played his last card. The cubical building of metal with the

cables depending from it. still hung motionless.

A low electrical hum; then louder to a whine—a scream. Qur men and
I too was there.

girls were in the air around it,

It now burst into sound.

Tarrano’s men—the re-

tremendous eclectro-magnet.
guide myseli in the air was wavering.

maining few who were desperately fighting—had suddenly withdrawn. And
then we knew the purpose of this hanging room. A strange form of som=

I could feel it pulling at me. My power to
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Scientific Problems and Puzzles

We have all heard the story of three men in a
boat; this is a story of two men in a boat.

The two men in a light mc_;l boat just sink it

to the water's surface. If the boat should be-
come inverted, without filling with water, is
there any possibility that it could support the
men in the manner indicated in the picture

above?
P t
ROPE
A B

Weights A and B are supported at equal dis-

tances from a slack rope. If A is set swinging

back and forth, will it set B moving? If so.

will B ever swing as vigorously as A? The size
of the weights A and B is immaterial,

FIXED POINT-
OF SUPPORT

— em e - e —— oy = e

Here is an interesting experiment just in time

for the summer campers to cogitate upon.

Mr. Chapin propounds the problem as follows:

Could a log secured by a single rope and rest-

ing in the water, be supported indefinitely in
the manner indicated in the diagram?

By ERNEST K. CHAPIN

CYLINDER

FLYWHEEL

PISTON

The hen ) fly-wheel W operates pistons A and
B in two cylinders that are open at both ends.
Does the fly-wheel lose any energy in starting
and stopping the pistons, at the beginning and
end of each stroke? If the friction of the bear-
ings and cylinders were zero, would the fly-
wheel, if spun, be able to keep the pistons mov-
ing indefinitely?

A DRAW SCALES —
/

The uniform bar carrying a load W at its cen-

ter is supported from the ends at an angle to

the horizontal by two scales. If the supporting

cords are vertical which scale, if either. will
show the greater reading?

Scientists from time to time have threatened to
shake the earth with electric charges or else
atomic disintegrations. Here's a new one: [f
all the trains of the earth were heavily loaded
and then moved eastward at full speed, would
it have any effect whatever on the length of
the day? Would the effect, if any, be temporary
or permanent? Is there any way in which the
people of the earth could permanently lengthen
or shorten the day?

Two men about town have just turned a cor-

ner and are in the beam of a street lamp. The

two men are of different heights and the ques-

tion is, will their shadows increase in length at

the same rate? Also will the rate of increase be
the same at all distances?

Here is an interesting problem in hydrostatics.

With water running freely from the open end of

the tube at A", would the water levels in the

various tubes lie along a straight line such as
a-g?

M

Y~EYE

Here is an interesting problem in multiple im-

ages. Two mirrors, MN and MP are set at

an angle of sixty degrees. An observer at E wil!

see how many images of an obiect at O re-

flected in the mirror? How will they be dis-

tributed? (Answers to these problems ap-
pear on page 373.)

Rowing Movement Operates Propeller
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Above is a diagrammatic view of gears and
clutch mechanisms of the device at the right.

Operating the two small handle bars back and forth
moves a rack which engages with a gear and causes
another gear in the housing to rotate back and forth,
By a peculiar construction of toothed clutches both
backward and forward movements are utilized for
rotating the propeller. The fly wheel causes the
propeller to continue its spinning even when the
ends of the stroke have been reached. A reverse
lever is provided to permit
the boat to be driven toward
the rear. Model built by
Manuel C. Sanchez.
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How to Build a Day-Bed

By WILLIAM M. BUTTERFIELD

(o]
S8}
i

—— 3N — i

——— 30" ——
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| The day-bed has come
| into great favor in the
past few years. and in
the present interesting
article Mr. Butterfield
gives the necessary di-
mensions and instruc-
tions for building several
styles of day-beds, with
different finishes.

HREE designs for a day-bed are

shown on this page. They all have

an inside measurement of 30”7 x 74",

The first design is 35" x 79" over

all and 2014 high without castors, the second

and third are 37" x 817 from end to end of
tenons and 1934" high

Mortise and tenon joints. cither with or

without glue, are used in all three designs.

Where glue is used, as in the first of the

three, the tenons are the width of the stock

(34”"y and 34" deep. they are glued into

mortises of similar size. When used with-

Y.

LS8

out glue the mortises extend clear through
the corner pieces and the tenons extend 17
beyond and are secured with slightly tapered
wooden pins,

The first design is for a wide (13”) back

rail or one full width of the end hoards.
This rail carries at each end a tenon
wide, " deep and 11”7 long—these engage
mortises in the back corner pieces of the
same proportions.

The front rail is 6”7 wide, 34" thick, and
the same length as the hack rail (7514"). Tt
also has tenons at each end, these are 34"

In selecting lumber for l
building home-made fur- {
niture such as the day- I
beds here illustrated, be {47
sure that the wood is
well dried. or otherwise
it will warp and spoil
the appearance. Wood |
dyes. finished with wax.
are recommended.

e

wide, 34" deep and 5" long—they cengage
mortises in the front corner pieces. The
end boards are 314" long. 13" wide and 34"
thick. they carry tenons 34” wide, 34" deep.
11" long at the hack and 9” long at the
front—these engage mortises in back and
front corner pieces. The corner picces are
214" square with 6” legs tapered to 174" at
bottom end, the back corner piece is 19"
long. the front piece 17” long. For any of
the three heds it will be necessary to screw
1”7 x 2" cleats, with slots to hold slats, to the
(Continuced on page 381)
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Model of U. S. Frigate
“Constitution”

WINS
Science ® Invention

Trophy Cup No. 4

The Louis Daniel Entry Is This Month’s Best

Mr. Louis Danicl of New York City entered two models in this month's Cup Con-

test. The first was a model of the *Flying Cloud.” a clipner ship. photographs of

which, due to a lack of space, we were forced to omit from this issue. His model

which won the cup is shown in the photegraphs and the drawings on this and the
accompanyi~g pages.

The above photograph shows a three-quarter view of the model of the *“Con-

stitution’’. It will be noted from the photograph that the drawings are not

identical with the construction shown above. The reason of this is that the

data concerning the *“Constitution’ varies considerably and our drawings

were corrected in accordance with official records and are as nearly accurate
as we have been able to obtain them.

-~
~
'~
ad

HO
?
Will Win the Next
Trophy Cup?

Why Isn’t Youyr Model Entered ?
pr222222222222222222222222°2

The photograph above gives us a side view of the *‘Constitution,”” which is

this month’s Cup winner. It will be noted in all of these photographs that the

water line on the frigate is considerably higher than the water line washed

in by our artist. The explanation of this is quite obvious, this method being

resorted to in order to show more clearly thz hull details, the rudder and
other points of interest which the model maker may require.

R I B S T VRV e e ")
VOV VY Y W Wy W) ) Y Yy

-~

Rules for Model Contest G 05 CEcH]

rccords from the “Old
1. A handsome trophy cup engraved with your name, will be awarded as Ironsides” Committice Plely \
the prize for the best model submitted during the month. The decision of and official Navy De- . S
the judges will be final and will be based upon, A—novelty of construc- partment records, the
tion; B—workmanship; C—operating efficiency of the model as related to
the efficiency of the device which the model simulates, and D—the care
excrcised in design and in submitting to us sketches and other details cov-
erin%wthe model.

2. odels of all kinds may be entered. They may be working models or
not, according to the subject that is being handled.

P 3. Models may be made of any availabic material, preferably something
that is cheap and easily obtainable, Models made of matches should not
b be submitted to this department but should go to our Matchcraft Contest
Editor.

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

IEEENN
“Constitution’ did not i §\

have a forecastls and a a0 X oL
roop deck, so in order ) e W
to be more accurate Hg* o A ol
those building this
model may omit these
decks. On the gun ; ! i &,
deck  the ‘“‘Constitu- ] .y B
tion"” carried thirty : ¢ [ :
long 24 pounders.
Then there were two

long 24 pound i B

P 5. Models should be securely crated and protected against dam-ge in lhf-geyes 2; ‘h:r:h;m R
I shipment and sent to us by parcel post, express or freight, prepaid. Models o - h leck th p-
P will be returned when requested. n the spar deck there
P 6. Models for entry in any particular contest must reach this office on or J were 22 thirty - two
I before the 25th of the third month preceding date of publication. For in- ) pound caronades dis- — d T
: stance, models for the October contest must reach us on or before the ) tributed 8 forward and The model itself is 514 feet long and 414 fect
[ 25th of July. X i 3 14 aft. The ship it- high and the photograph shows Mr. Daniel

7. Address all entries to kEdll‘Or Model Department, ¢ /o Science and In- self was rated as a 44 making final adjustments in the rigging and
F vention Magazine, 53 Park Place, New York City. gun frigate though she sails. Photographs of his other entry will be
P e i T S T S ———— carried 54 guns. published next month if space permits.

A Cup Is Awarded Every Month. Are You Next ?
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Model “Constitution”

Data concerning the U. S,
Frigate  “Constitution.”
later nicknamed “O1d
Ironsides.” is difficult to
obtain. The old prints of
this ship show different
arrangements of guns and
sails. This vessel, under
command of Captain
Isaac Hull, passed out to
sea on the 12th of July.
1812, and on the 17th of
July Captain Hull me
four ships and later a
fifth, the “H. M. S. Guer-
riere.” At this time there
was almost a dead calm
and Captain Hull, know-
ing he would be outnum-
bered with ships and guns,
sent his mien ahead with
a kedge anchor and a mile
of rope. By dropping the
anchor and hauling on the
rope the men gradually
drew the “Constitution”
ahcad and out of danger.
A month later on August
19th, he met with the
“Guerriere” and so hadlly
damaged that vessel that
she had to he set on fire.
“0ld Tronsides” appear-
ance and the sail plan
underwent many changes
and the drawings of the
vessel as given here are
very accurate

Above is a photographic reproduction of the
Cup that was awarded to Mr. Louis Daniel,
the winner of this month’s Contest. The Cup
itself is 1734 inches high and weighs nearly
five pounds. Is it not worth striving for?

Above is a photograph of the prize-winning entry in this month’s Cup
Contest. According to official documents, the first figure-head on
the *'Constitution” was that of Hercules, which was probably in-
tended for a representation of Neptune. This was knocked to pieces
in the battle with the “Guerriere” and owing to shortness of time a
scroll was substituted. In 1843 a full length figure of Andrew Jack-
son was substituted, but a party of political fanatics sawed Jackson’s
head off in Boston Harbor. Originally, the *“Constitution” carried
no sky-sail, as the photo above indicates. but because of a desire for
greater speed a sky-sail was later adopted. as our drawings indicate.

(8

r

~SCALE

IN  INCHES ~

Above i3 a side view of the "Constitution' giving her sail construction and
rigging. Notice how peculiarly the mainstays are constructed. Even in
those days when one had to be right on top of the enemy ship before the
guns were fired, it was found that the mainstays were extremely important

BLUEPRINTS MAY BE OBTAINED FROM THE

cated in our prints vary slightly from those in the model.

MODEL DEPARTHENT AT $1.00 FOR THE COMPLETE SET.

to the safety of the ship. Consequently, they were put on in duplicate and
cross-braced, so that if a portion was shot away, the mast would not
remain without support. Notize also that the position of the guns as indi-
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Further Details of Cup Winner
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with official drawings of the
; instead of as many sources of information de-

itself but have been corrected in accordanc

ship as it originally appeared

the construction of this
scribe it.

month's Cup winner in the monthly SCIENCE AND INVENTION Mag-

azine Model Contest. These drawings are slightly different than the model

On this page we show further diagrams for

Blueprints of the Counstitution may be sccured from the Model Department at $1.00 for the complete sct.
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Carbonic Acid Gas

J. G. SCHUMAKER, AB., MS.

CO. s
Na,CO;,
A
Pb -Pb
Cyly ooy -.—-—%‘i NOC|03
CaC0;  H,50, ‘ : :
FIG 9 FIG 10 FIG. I FIG

Fig. 1, Weighing a vessell ful of carbon dioxide. Fig. 2, the carbonic acid gas: only use a few drops of the benzine. TFig. 9, passing the gas over an
stairway, putting out candles. Fig. 3, dipping the gas out of one vessel and alkali-metal or alkaline ‘earth-metal the metal will be oxidized and black
pouring it into another so as to put out the candle. Fig. 4, siphoning the carbon will be precipitated. Fig. 10, on inclining the flask so that the acid
gas as if it was water. Fig. 5, turning a mill with the gas. Fig. 6, floating will csczpe into the solution of sodium bicarbonate the liquid will be ex-
a soap bubble upon the gas. Fig. 7, blue litmus solution is turned red by pelled many feet. Fig. 11, the carbon dioxide from the lungs precipitates
carbonic acid gas bubbles. Fig. 8, putting out a flame of benzine with the calcium carbonate, Fig. 12, making white lead from the metal.

ARBON dioxide gas was known as  stance rich in sugar and starch into carbon pared by adding dilute hydrochloric acid to
early as the sixteenth century as dioxide and ethyl alcohol. If the raw ma- marble chips (CaCO,). Immediately a vig-
one of the products which were terial is starch C,H,00.. molds like Mucor orous effervescence sets in and continues un-

formed during the combustion of  will convert it into sugar. til either the acid or the marble s com-
carbon, the action of acils upon chalk. and 3G, + 2H.O0 — CH..0, + pletely used up. The gas being only slightly
alcoholic fermentation. Helmont called it Ci,H..O,, soluble in water may be collected in hottles

‘gas svlvestre” or “gas carbonum.” In 1757  Ii this material is then mixed with veast and in the penumatic trough, or by the upward
Joseph PBlack discovered its soluhility in  kept at a temperature of 80°F. (27° (). the  displacement of air. The gas so collected
caustic alkalies and gave it the name of  veast will decompose the starch into ethyl contains a little air. [f sulphuric acid is

“fixed gas.” Joseph Priestlev, the Ing- alcoho! and carbon dioxide. used, the marble becomes quickly coated
lish chemist. discovered its presence in the (eH,.0, = 2C.H.OH + 2CO, with a laver of insoluble calcium sulphate
air and Lavoisier showed that it is exhaled I a flask is filled with 500 c.c. of water (CaS0,). which prevents the acid from fur-

during respiration and also formed when  and 100 cc. of molasses and a veast ciake is  (}ar attacking the marble and evolution of
metallic oxides are reduced by heated carbon.  added 1o the mixture, fermentation will set

Carbon dioxide gets into the atmosphere in after the sucrose has heen converted into
through the combustion of fuels, the decay  glucose and fructose. CO, will he generated L 4
of organic material and the fermentation and will do for any of the experiments de- 2 slightly acid taste, and a somewhat pun-
of liquids. scribed here in this article. gent smell. Tt has a stimulating effect upon

Fermentation will convert almost any sub- In the laboratory the gas is easily pre- the mucous membrane which is both agree-

the gas practically ceases.
P N It
Carbon dioxide is a colorless gas. Tt has
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able and redreshing and for this reason car-
bonated drinks are highly estcemed. The
gas is 1.529 times as heavy as air. At 15°
C. and 760 mm. pressure approxiately 100
volumes of the gas are soluble in 100 volumes
of water. It neither supports combustion
nor respiration,

Carbon dioxide - (CO,) is much heavier
than air and is therefore inclined to collect
in deep wells, valleys and other depressions
in the neighborlhiood of voleanoes and fissures
in the ground. The relative weights of
carbon dioxide and air can readily be dem-
onstrated by placing two beakers on the op-
posite pans of a balance and counterpoising
the pair. Fill a large jar C with carbon
dioxide gas and pour it into the beaker D.
The balance index will be deflected toward
the right.  Therefore the gas is heavier
than the air.

The specific gravity of carbon dioxide, the
mvisibility of the gas and its ability to
quench a flame enable us to arrange many
interesting and attractive experiments,

Take a large battery jar (Fig. 2) A and
saw out a series of steps in the board B,
so that it fits the jar. Place a wax candle
on cach step and light them. Place the
trough C so that it is inclined about 45°,
I'ul a large battery jar with carbon dioxide
and pour it into the trough C. In a short
time the lower light will begin to flicker
and go out. Gradually light after light will
he extinguished until the top one is reached.
This demonstrates that ordinary combustible
material will not burn in it.

Next fill a large battery jar A with carbon
dioxide. Place a lighted candle in a 500 c.c.
beaker B, Tie a string around a 400 c.c.
beaker and lower it into the jar of carbon
dioxide and allow it to remain for a short
time. Then raise it and pour the contents
into B. The heavv gas will displace the
air. The candle will at once be extinguished
showing that the carbon dioxide has been
transferred from A to B. Fig. 3.

Fill a battery jar A with carbon dioxide
and raise it above jar B. Then fill the siphon
E with carbon dioxide and close both ends
and place in the jars. Light the candle F.
The gas will gradually flow into the lower
jar and extinguish the flame.

A very novel and fascinating way of illus-
trating the specific gravity of carbon dioxide

is to construct a “gas mill.” Cut out a
cardboard disc 15 to 20 inches in diameter.
Thrust a knitting ncedle through the center
of the disc and put a cork at each end so
that it offers as little resistance as possible
when it rests on its support. Fasten 8 or 10
paper cups cqual distances apart near the
edge of the disc, so that when the disc rests
upon its support it is in perfect balance. Iill
a large bell jar with carbon dioxide gas and
pour it into the cups near the top of the
wheel. The heavy gas will displace the air
in the cups and cause the disc to movg slowly,
rolling along on the corks.

A very fascinating experiment for the
voung experimenter to perform is what
seems to the casual observer the suspension
of soap bubbles in mid-air. Take two
large battery jars, filling one with carbon
dioxide and the other with air.” Blow some
soap bubbles and drop them into jar B.
They will sink to the bottom. When simi-
lar bubbles are formed and allowed to drop
gently into jar A, they will descend until
they reach a certain level. They will remain
stationary at this point as if they were sus-
pended in mid-air, but it is the heavy car-
bon dioxide gas which supports the weight
of the soap bubbles.

Carbon dioxide is slightly soluble in
water, forming carbonic acid. At 15° C.
and standard pressure, water will dissolve
its own volume of the gas and form a weak,
unstable acid, carbonic acid. [f a beaker
(Fig. 7) 4s filled about half with blue
litmus solution and carbon dioxide gas is
passed through it, some of the gas will go
into solution and turn the blue litmus solu-
tion red. Tn moist air carbonic acid hastens
the corrosion of metals and the weathering
of rocks. It is used very extensively in
the manufacture of soft drinks and sold
under such names as carbonated water, soda
water and pop.

This gas will act as an oxidizing agent
when it is brought in contact with certain
active metals like sodium, potassium, calcium,
and even in contact with iron and zinc under
proper conditions, Fill a large battery jar
with carbon dioxide gas. Light a picce of
magnesium ribbon and hold it in the jar of
the gas. The carbon dioxide will give up its
oxygen to the magnesium.

The gas is generated in flask A and
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passed through a wash hottle B, containing
sulphuric acid, and then through a hard glass
tube C into water. Place a few pieces of
any of these metals in the hard glass tube
and when all the air has been expelled,
heat the glass tvbe. The carbon dioxide is
decomposed vigorously forming black car-
bon and a carbonate of the metal.

2Ca + CO, = 2Ca0O + C

2Ca0 + 2C0, = 2CaCo,

Iron and zinc are less active and will form
an oxide of the metal and carbon monoxide.
Zn 4+ CO, = ZnO + CO
Ii a little ammonium hydroxide is added
to water in a beaker and a few pieces of
amalgamated zinc are immersed in it, a
small quantity of formaldehyde is formed
when a rapid stream of carbon monoxide

is passed into the solution.
2H, 4+ CO, = HCHO + H,0

In Fig. 10 fill a flask about one-quarter
full with sodium bicarbonate solution and
put about 5 c.c. of concentrated sulphuric
acid in the small tube B. Close the large
test tube with a one-hole rubber stopper con-
taining a short glass tube drawn to a point.
Incline the test tubes slightly so that the
two solutions mix and the water will be
forced out for ten or fifteen feet.

By exhaling some air through some lime-
water (Fig. 11) we can show the presence
of carbon dioxide in our breath. If we
continue the passage of the gas thrugh the
limewater. the precipitate will gradually dis-
solve forming calcium bicarbonate.

The salts of carbonic acid are more im-
portant than the acid itself. ILead carhonate
can be casily made by clectrolysis.  Dissolve
about 15 grams of sadium chlorate and §
grams of sodium carbonate in 300 c.c. of
water.  Pour the solution into a heaker A
and insert two lead electrades. Conuect them
with a storage cell and then direct some
carbon dioxide through the clectrolyte
against the cathode. Better results are
obtained if the electrolyte is continually
stirred while the experiment is in progress.
A thick cloud of white lead carbonate
(PbCO,) will be precipitated at the cathode
and sodium carbonate will form at the anode.
The lead carbonate is insoluble and can be
removed by filtration. Fig. 12,

A Hydrometer for Solids

JTUDENTS of physics and engineers

working with solid substances who have
scrawled sheets full of figures i an effort
to determine the specific gravity of solids
have a deliverer in Dr, Ernest A. Vuilleu-
micr, head of the Chemistry Department at
Dickinson College, Carlisle, Pa.

Daoctor Vuilleumier has announced the in-
venton and perfection of a solid hydro-
meter, a simple, direct-reading apparatus
which will give the exact specific gravity
of solid materials without the usu:l calcula-
tions. The hydrometer for determining the
specific gravity of liquids Thas been regarded
for a long time as a convenient instrument
because of its accurateness and simplicity,
and the new hydrometer for solids is still
more simple in construction and equally so
in operation.

The apparatus consists of a single gradu-
ated glass cyvlinder which is marked in such
manner that the specific gravity of ores,
minerals, rocks, metals or anv other solids
may be determined with ease. The cylinder
is about seven inches high with a diameter of
one-fourth inch. To detormine the specific
gravity of any solid substance, one hundred
c.c. of water is placed in the cvlinder, filling
it to a zero mark abhout four inches from
the hase. One hundred grams, or abont four
ounces of the solid under observation, is
placed in the cylinder containing the water.

N

ORDINARY GRADUATE
GIVES READING

A simple method for the chemist to determine
the specific gravity of solids or even of liquids
if the latter are not miscible with water.

Without waiting for precipitation, the exact
specific gravity of the solid can be determ-
ined by reading the figure on the cylinder
which has been reached by the water.

A solid with a specific gravity of 2.0 would
cause the water to rise in the cvlinder a
distance of 5.0 cm. above the zero mark,
while a solid with a specific gravity of 10.0
would cause a rise of water for a distance
of only 1.0 cm. The secret of the device lies
in a table of reciprocals of 100 as shown in
the following table:

Specific Gravity Vol. of 100 g. in ml.

2.0 50.0
2.5 40.0
3.0 33.3
5.0 20.0
7.0 14.3
9.0 11.1
100 10.0

Tlve device because of dts size and sim-
plicity of operation promises to he an in-
valuable addition to the kit of metallurgists,
mining cngineers, huilders or others having
to deal with ~olid materials on locations
where labhoratory apparatus does not lend
itself readily for use in determining specific
gravity or where time is an important ele-
ment to be considered.  After blasting ore
from the side of a hill, the engineer needs
only to gather a small amount of the sub-
stance, break it into pieces small encugh to
fit into the cylinder filled to the zero mark
with water, weigh out exactly 100 grams of
the ore, put it into the water and read
directly the specific gravity of the material
just blasted a few minutes previous.

Dr. Vuilleumicer has waived all royalties
on the instrument in the interest of science.
That the mvention is scientifically correct
is shown by its acceptance by the American
Chemical Society; that it is of practical
value is proved by the willingness of one of
the largest laboratory equipment firms in the
country to place it on the market.



Science and Invention for Adugust, 1926

Experlments ‘with an Electroscope

The finished gold leaf electroscope. It is made
from a small square box and has a glass front,
through which the movements of the gold leaf
over the face of the scale can be observed.

OW would you measure the voltage

upon the rubber comb which you

used to comb your hair this morn-

mg?  Surely the radio voltmeter
would be worthless here.

Jut this little box-shaped apparatus, the
clectroscope, will enable you to detect the
presence, and i calibrated, measure the
degree of static electricity on many objects.

The clectroscope consists of a housing of
waondd such as a cigar hox or a cabinet radio
of the small erystal variety, It is lined on
the inside with “tin” or copper foil, the
metallic lining being connected with a bind-
ing post shown at left of instrument,

The sensit:ve indicating leaves on the in-
side of the hox are of gold or aluminum leaf.

The acting rmembers oi the electroscope.

This can be had from a sign painter for
the ashing, as a strip an inch long by a
quarter of an inch wide is all that is required,
The Teaf is fastened to a0 strip of brass two
inches long and halt an inch wide by means
of a minute drop of mucilage taken from a
postage stamp. The brass strip is suspended
vertically and s carried by an L-shaped
picce of wire soldered to it, the free end
hemng thrust through the hole in an insert-
type of hinding post, the binding post being
in turn carried by a brass bolt about four

By RAYMOND B. WAILES

"L HOOK
SOLDERED

METAL FIN TO
PREVENT TURNING

SULPHUR

GOLD LEAF RUBBER SOLOER
STRIP STOPPER
-~ BRASS PANEL BINDING POST
Gold leaf strip does not show in preceding

photo but occupies the position shown above.

inches long which passes through an inch
hole in the side of the electroscope and
through a rubhber stopper inserted therein.
The end of the bolt or machine-screw carries

Sand becomes electrified when shaken. *‘Bird

sand"” in the funnel causes a movement in the

leaf when it trickles through the funnel and
falls upon the charging plate.

another iusers type binding po.t through
which an umbrella shaped metallic receiver
can be inserted for receiving the electric
charges from outside influences.

L

L—

No. this is not a soda fountain but a little elec-

trical generator. Blowing the breath through

mercury agitates it, thus creating an electrical
potential as indicated by the electroscope.

Rubbing a hard rubber comb will electriiy
it upim touching it to the receiver or um-
breta on the right of the electroscope, and
then touching the finger to the dise and re-
movinr the finger, then the comh, the leaf
will be seen to diverge from the brass strip

Every kitchen a power-plant, Flour sifted upon

the receiving plate instantly causes the leaf to

move, due to the electrical charge produced up-
on the flour particles when agitated.

to wlich it is attached, showing that clec-
tricity has really been imparted to it. The
leaf will slowly collapse, in time, due to the
leakage caused by imperfect insulation,

Drops of water or grains of sand falling
upon the receiving plate will cause a diver-
gence of the leaves.

Ii mercury be agitated it will become elec-
trified as can be shown by blowing the

Friction produces electricity. as can be seen by

the divergence of the gold leaf when the con-

necting post is smartly whipped with a dry
handkerchief.

hreath through a bit «of the liquid element
placesl in i metatlic dish resting upon ”.\.
receiving plate. The leaves will diverge. Use

a non-metallic tube, such as a glass tube or
soda straw. A curious fact has been oh-
served here. Tf the mercury is contaminated
with the smallest amount of baser metals
snch as zine, cadmium or sodium impurities,
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the charge of the current will he positive in
character, while if the metal be pure the
sign of the charge will be negative. It
should be remembered, however, that you
might be charging the leai with positive or
negative electricity according to the type of
electrified body placed on the receiving plate,
cither tvpe diverging the leai.

Touching a charged eclectroscope will al-
low the current to pass off through the
operator. A candle flame held near the re-
ceiving plate of a charged clectroscope will
allow the current to leak off through the
layer of ijonized gas produced around it by
the burning candle.

The electroscope can be charged, if de-
sired, by means of a variable condenser and
several large size radio “13" batteries. The
scheme of connections is casily understood.

HE electric welder described in this ar-

ticle is very convenient for quite a variety
of mending, although its construction is quite
simple. It can be used for such heavy
work as mending a cracked cylinder head on
an automobile, and for various other pur-
poses.

A carbon is taken out of an old dry cell,
One should preferably be selected which is
round. One end of this is pointed; it may
be filed down or ground off on a grindstone
or emery wheel. A copper wire is attached
to the other end. If it has no cap it is
plated with copper and the wire is soldered
to the copper plating. Tt is designed for use
with welding wire or welding rod.

One of the illustrations shows the appa-
ratus in use. The picce to be mended is
attached to one of the electric terminals, and
the carbon is attached to the other. A bit of
India rubber tubing slipped over the end will

A candle flame ionizes the air and affords a path
of escape for the current, so the leaf falls back
and excitation ceases.

By WILLIAM ANDERSON

CARBON OF -
DRY BATT ©
p4u RS
COPPER oSk
cap
- POINT
FIG.T == FIG 2 FIG 3

FIG. 4

The welding is done by striking an arc between
the piece to he welded and a carbon. A weld-
ing wire is fed down to fill the joint.
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Close the DPDT switch and with the con-
denser plates all the way in or completely
meshed, close the single-throw switch or
key if the latter is used, and then turn the
condenser so that the movable plates are
unmeshed and low  capacity results.  The
gold leaf will then diverge, after which the
switches can be opened.

One can place a little paper scale hehind
the gold leaf and if the 'scupe is chargel
in this manner, the rcading obtained hy
matching the gold leaf on the scale will give
the voltage applied.  For standardizing use
radio “I3” hatteries. If five scale divisions
are obtained with 100 volts, then every time
that the leaf diverges to that amount by some
other charges, say that upon a rubber comb,
then the comb has imparted 100 volts upon
the leaf.

Simple Electric Welder

make it more convenient to handle on ac-
count of the heat which will inevitably be
developed. It is to be held in one hand and
the welding wire is to be held in the other
hand, its end touching the crack, and the arc
is started. The wire will rapidly fuse. run
into the crack and fill it, If{ the carbon is a
large one, a picce of garden hose may be used
to form a sort of handle.

One has to know how to weld, and with
this apparatus you can experiment very suc-
cessfully and soon catch the knack of it.

Often it is well to chip out the crack to a
sort of bevel, and if the crack is an open
one extending right through the metal, fire
clay or asbestos cement may be used to
close the bottom so that it will hold the
metal of the rod as it drops into it in a
state of fusing.

The welding wire will get hot and must be
held in pliers.

Making a Simple Photo-electric Cell

h AKING a Simple Sun Battery could

probably be another title for this ar-
ticle.  The experimenter has often thought
that the only device which would actuate a
circuit or even indicate the presence of some

The construction of a simple photo-electric cell
based on the action of light on an oxidized cop-
per plate.

source of light is a photo-electric cell which
is wsed with a battery and a relay or other
device. The cells described here do not need
a source of current to operate them. They
produce a current, however small, by the di-
rect action of light falling upon the active
plates of the cell.  The light generates a
current itself.

The cells are extremely simple to make.
There is no processing, sensitizing, anncal-
ing. ctc., of the plates; no critical temper-
atures to follow in their construction, The
materials can be had about the average home
shop.

Essentially, the cells consist of two plates
of the same metal immersed in a solution of
a salt of the metal. TFor instance if copper

By RAYMOND B. WAILES

plates are used fur the clectrades or ele-
ments of the cell, a solution of copper sul-
phate in water can be used for the electrolyte.
I nickel plates are used, a sohntion of some
nickel salt such as the nitrate or sulphate
is used with them., The plates can he as
large as desired.  The larger they are the
greater will be the current produced. A
good size is three by five inches. Two plates
are used for a cell. They are fastened
parallel to one another by screwing or other-
wise to a wooden strip which is supported
upon the glass vessel i which the electro-
I¥te is contained. The screw ends must not
touch. A space of about half an inch separ-
ating the plates is desirable.  The plates
should be thoraughly cleaned with steel wool
and then washed with some caustic solution
such as lye, to remove the grease, after
which they are waslied with water to remove
the caustic,

The clectrolyte should not be made too
strong. I“or copper plates a soiution of
copper sulphate of a very light blue color

L ]
I’

The couple in the cell, with a 100 watt incan-
descent lamp is set up for experimental work.

should be used. Too strong a solution pro-
duces a smaller current than a weaker or
more dilute solution.  The plates should re-
main in the copper sulphate solution for at
least a week before the cell is used. Do naot
stopper  the solution away from the air,
This immersion forms a copper oxide coat-

Thes couple prepared for experimental demon-
stration, and ready for insertion into the cell,

ing upon the surfaces of the plates.
coating gives the photo-clectric action.

Alter a week the cell s ready to wuse.
Connect a galvanometer or millivoltmeter to
the plates. using no battery whatever, takine
care not to allow the plates to touch each
other cither in or outside of the clectrolvte.
Now expose one plate to a strong light.
A deflection of the index of the indicating
instrument will immediately be noted. The
illuminated plate will always be of the same
polarity, irrespective of the metal comprising
the plate or which of the two plates are
illnminated. One of the plates should al-
ways be in the dark. This can be accom-
plished by giving the side of the container
or vessel next to the unexposed plate a coat
of black paint such as asphaltum, or cven
stove pipe enamel.

This
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A One-Half Kilowatt Welding Transformer

The upper left-hand illustration shows a coil of the welding tran
cut shows the use of a wooden form for winding the coils.

VERY experimenter has many and

varied uses for an electric welder.

Yet the different voltages and am-

perages required for the two classes
of welding ordinarily make two transformers
usually necessary.

Current is conducted to the weld by heav
copper cables of relatively very low resist-
ance. By using a heavy conductor of this
Lind practically all the heating in the circuit
is utilized at the weld. For cxample, the
stock to he welded is of iron which offers
a hizh resistance to the flow of current
Since the resistance is in the iron 1o he
welded and all other parts f the circuit
ve a high conductivity. the heating will
take place directly at the weld.

The two types of welding used most com-
mercially are contact and are. Under con-
tact welding, we have spot and butt welds
Spot welding is used mostly in sheet metal
work and is mechanically equivalent to
riveting. It is much {aster, however. in that
the punching of holes is not mnecessary.
neither are there rivets to be heated and
ticaded down. In welding by this method,

3y EDGAR B. CONES

the metals to he joined are held and com-
pressed between two copper clectrodes. The
current is then turned on until the metals
reach the proper temperature. at which point
pressure is applied by means of a lever cou-
nected to one of the clectrodes. The weld re-
sults exactly like a rivet. 11 the machine is
for continuous duty, as in commercial work
the electrodes are cooled by means of a
stream of water forced through a piece of
tubing, which is built into the electrode in
such a manner that cold water is constantly
circulating therein. For welding of this kind
five hundred to one thousand amperes, at
from three to five volts potential is used and
is furnished by a transformer or a dynamo.

Butt welding is used where it is desired
to connect metals end to end such as pipes or
bars. The stock is supported in copper
dies which also serve as the connecting clec-
trodes. The ends are put together and the
current turned on until the metals are heated

ulliciently.  Pressure is then appled which
jorces the metals together in a sound weld.
By this method all burned metal or foreign
matter is forced out, bringing the pure metal
jaces together. so essential for perfect unioh.

Arc welding is used chiefly for filling in
holes or cracks in metal castings. It is very
useful in any place where the building up of
metal is required.  This type oi welding
employs from twenty-five to one bundred am-
peres at from thirty to cighty volts. As
mentioned ahave one wire irom the source
of current supply is connected to the work,
while the other wire is attached to the copper
die. This dic holds. by means of a set
screw. a wire of welding material. B
touching the work with the wire and pulling
it away again, an arc is started, which de-
posits beads of metal from the wire upon
the metal heing worked on

Now that we have slightly touched on the
principles involved in electric welding. we
can go into the details of construction of a
transformer which will do light welding
work.

The core should be made from transformer

sformer with four terminals to give twd steps of transformation. The lower leit hand
The other illustration on the right shows the transformer fully mounted.

iron or silicon steel. The remains of

some
1d transtormer can usually be found in the

junk rard or local shops oif your power
company. Great care should he taken in
cutting the iron for laminations, because
the ethciency of the transtormer partly de-
pends upon the manner in which the legs
i the core join up. You will save time and
patience by taking the iron to the tin shop
for cutting. The core is two and one-halt
inches square and when assembled measures
ten and three-quarters by seven and three-
quartess inches, with a five and one-half
by two and one-half inch window in the
center. By assembling the core as shown
in g, 5 it is only necessary to cut the
laminations in two different sizes; five and
one-quarter by two and one-hali, and eight
and onc-quarter by two and one-half inches.
a stack five inches high of each being suth-
cient. In order to minimize the eddy current
losses the laminates should be insulated from

cach other. This can be done by coating one
side of cach with thin shellac. \When the
lellac is thoroughly dry the core is to be
assembled. leaving oune end out, so that the
transiormer winding may be slipped over
their respective legs.

The transformer has four windings. Num-
ber cne which is the primary and energizes
the core. number two which is wound under
the primary and supplies the current for
arc welding, and numbers three and four
whica furnish the heavy amperage and low
voltage required for butt welding. These
last two coils operate in parallel and are so
arranged that they cover the entire trans-
former leg and still only give a low voltage
owing to the small number of turns.

Censtruct a core from wood two and onc-
hali inches square and twelve inches long.
It may be mounted in a lathe or between
two points so it can be rotated casily. Wind
evenly on this form a layer of heavy string
and tack its ends securely in place. Cut a
piece oi empire cloth onc-halt inch longer
than the coil and wind four or five layers
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around the string. Each layer should be
shellacked in place, being careful not to get
any shellac between the string and the empire
cloth. The length of the winding is five
and one-half inches, Tt should be started
one-half inch from the end of the cempire
cloth and wound to within one-hall inch of
the other end.  This winding is made up of
sixty turns of number six double cotton
covered (D).C.C.) magnet wire. Be sure
to insulate all layers from each other with
a layer of cmpire cloth.  This is very im-
portant as a shorted turn means fireworks
and lots of it. The turns can be secured
in place by heavy taping. The two lcads
from this secondary arc coil should be
brought out and covered with flexible insu-
Iating tubing.  Ordinary silk shoe string clip-
ped over the wire will do very well. This
1s the number two coil which supplies the
current for arc welding,  After winding
three layers of empire cloth over this coil

PER
BOTTOM OF IRON COBPARCS SOLDERING
REMOVED 1RON )
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A flat iron, inverted, with the coil exposed, is
a convenient heater for a soldering iron or for
light cooking, heating glue and similar purposes.

the number one or primary coil should be
wound. It consists of one hundred and
cighty turns of number ten D.C.C. wire
wound directly over the number two coil.
Be sure to wind the number one and number
two coil in the same direction. The general
precautions as to insulation, ct cetera should
he observed. The coils may be removed from
the form by loosening one end of the string
upon which they are wound and unwind:ng it
from under them. The coils should be taped
as shown, common friction tape serving very
well for this purpose. This coil can now be
shellacked and hung up to dry,

The secondary coils, numbers three and
four, consist of five turns cach and may he
wound either with number 00 flexible wire
such as that used in moving picture booths
or with number 00 solid wire. If solid wire
is used it is advised that the constructor
screw the woaden form in a vise. for it
takes lots of tugging and sometimes a mallet

A FURNACE for heating a soldering iron

e can be quickly extemporized from a
common flat-iron in the method shown. The
flat-iron in one way or another is dizmount-
ed. as to expose the heating clement. In
the flat-iron shown, the bottom is supposed
to be removed. The flat-iron is turned up-
s'de down, mounted on a block of woaod as
shown, and to concentrate the heat. a cover
or hood is made of tin, which is shown in
IS 2. A soldering iron resting on some
copper or iron bars reaching across the iron
and covered by the hoad, will shon he
brought to the soldering temoperature.  One
advantage of this arrangement is that the
iron will never he heated too hot, and over-
heating the soldering iron is an error per-
petrated hy many people. Tt must be re-
membered that the day of the old-fashioned
soldering iron has not yet expired. The
clectric iron has not entirely replaced it.
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to make the turns stay in place. The coils
should theu be shellacked and allowed to dry.
A clamp of strap iron as shown in the photo-
graph is placed on the assembled end of the
core, as it will aid in holding the core while
the windings are being slipped into place.
The core must now be closed hy adding lami-
nations one at a time. This end must also
be clamped into position. The clamps also
act as transformer supports as shown by the
photograph.  Any blacksmith will malke them
for about fifty cents. The transformer is
now complete and ready for use. Caution:
thirty amipere fuse plugs should be screwed
into the fuse block at the lighting meter. The
load drawn by this transformer will blow
any smaller fuse.

If instructions have heen followed the
builder will he rewarded by a transformer
which will give very good results and will
more than pay for itself with services
rendered.

Extemporized Furnace

A tin hood economizes heat if placed over the
inverted flat iron. It is well to line the piece
of tine with thick sheet asbestos.

FAHNESTOCK CLIPS FOR
THROUGH CONNECTION

HE illustration shows a method of us-

ing two Iahnestock Clips to give a
through connection for a DBakelite or other
insulating panel.  On each side of the panel,
exactly opposite cach other, two clips are
sccured hy a brass bolt which goes through
the bakelite. Tt will he scen that if ter-
minals of a circuit are caught in these two
clips, the circuit will be closed. This gives
a very convenient way of getting a first-
class connection in the simplest possible
vay, for this type of clip has proved its
value for giving a low-resistance terminal.

PANEL —

&

BOLT

FARNESTOCK
CLiP FAHNESTOCK

CLIP

|

TO SET

The well-known Fahnestock connections are

connected in pairs on opposite sides of a panel.

Thus employed they form excellent through
connectors,

LEAD PENCIL ARC LIGHT

Scrape the wood away from the ends of
two pencils till the carbon is exposed. Then
connect a wire to ecach pencil, then to a
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battery,  Then press the two pencils  to-
pether and draw  slightly apart. A tiny
glow will show, Ii this is done in a dark
room better results will he obtained,
By Conrad Ruppert.
MAGIC BOAT
Place an electrn magnet and a battery in
a box, put a switch on the outside of the
hox, TFasten the hox heneath the table top.
Place a wooden or porcelain basin on the
table, fill with water. \Whittle a hoat out
of cork or wood. Place a picce of steel
inside. Then switch the current on and off,
By Conrad Ruppert.
By shifting the nagnet about mechanically,
or by having several magnets. various effects
can be praduced. H a magnet is substituted
for the ordinary steel in a boat, other curi-
ous effects can be produced.

STEEL BOAT BASIN

ELECTRO-MAGNET
WOODEN B0X

A simple arc lamp: pencil leads are the elec-
trodes and the pencils can be held in the hand
as the wood cuts off the heat.

A very simple application of the electro magnet
gives an excellent window show mystifying, al-
though simple in principle,
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How To Build a Hydrocycle

BICYCLE SEAT

RUDDER "V BELT Lo
T 10 FT- 0~ - . 36" .
,2X 32 PINE SKID
|..V';_‘- _—= :l;::_—_-_—: Sl Bt RS Ehie B BT Eaey == —j__ ?__ _F\_,
2 tust || ruooer  wimE ‘
5 TuB
8 \l RUDDER  WIRE AT
frose-f/E PN BEARING
- L — I PLATE
COVER FLOATS WITHE PINE, - GLUE, NAIL AND COVER WITH CLOTH
BLADES .
2 X 5 BOLT & PIN

©

GRAINS
CROSSED

HOW TO FASTEN

PULLEYS ON TUBE

GRIP —=

PEDALS OF /=
STRAP METAL f/I\ |
Ly 2 Y | 4
16" B

/i

24~

0-6'

__|

The Hydrocycle illustrated in the diagrams here may casily be built and with
it an endless amount of amusement may be obtained. Such a device develops
very good speed in the water and by varying the size of the buckets the
speed may be increased and also the power required to drive it will have
A bicvcle sprocket and chain may be sub-

to be proportionately greater.

stituted for the *V'* belt illustrated. Note that there are two rudders.

These

enable the craft to maneuver ou crowded lakes. The steering bars or grips

operate the rudders. The interior of the floats should be given a good coat

of varnish, the edges of the wcod should be sandpapered and then a layer

of unbleached muslin is fastened to the float structure with marine glue.

Paint cloth with shellac, two coats of paint and then spar varnish.—A. J.
Maguire and D. W. Clark.

How To Build Your Own Airplane

(Conclusion of article published in July Number.

HI drawings published in this con-

cluding article on how to build a

madel sport plane suitable for carry-

ing one passenger, illustrate the de-
tails on wing covering and also the control
scheme whereby the operator is enabled to
maniplate the ailerons and horizontal rudder
or clevator. Reterring to the control method
for the moment, we see that the aileron
members as well as the horizontal rudder
members are raised and lowered, ie.. swung
up awl down on their hinged joints by steel
wire cables abhout 3/16 inch in diameter,
These cables are secured to the ends of horns
securely fastened to the aileron and rudder
members, as the diagram clearly shows., Be-
fore you attempt building an airplane, vou

should i1 possible go to the rearest flving
ficld and study the planes to be seen there
as closely as possible, and make a few notes
and sketches. By talking to the pilot or
mechanic on the flying ficld, you will be able
to gain some valuable miormation,  The
vertical rudder is turned to right or left by
pushing with one foot or the other respec-
tively on the rudder har.  The right and leit
ailerons are moved up and down hy swinging
the joy stick sidewise. The horizontal rud-
ders or clevators are moved up and down hy
pushing the joy stick back and forth,

The wing covering may consist of a good
grade of ceatton cloth, hut regular airplane
linen is preferred. The wing coverings are
made in the form of hags, so as to slip over

Drawings on next two pages.)

the complete wing frame, and as will bec e
clear from the drawings, the linen covering
15 to be sewed to the ribs in the manner indi-
catud, using a strong linen cord, as supplied
by airplane manutacturers.  This sewing is
done with a lock stitch, as one of the de-
tail drawings illustrates, and over the stitch-
ing at each rib position is placed a strip of
linen or cotton tape well doped.  After ap-
plymg several coat< of dope to the linen wing
covering, it shrinks and draws up tightly be-
tween the rihs.

Those interested in building their own air-
plane can purchase a Course on [lyving
at £5.00, or a complete set of blueprints giv-
ing all details, for £15.00 from this Depart-
ment. ’
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How to Build Your Own Airplane

PART I1 — CONCLUSION

(First Half of Article Appeared in July Issus)
e

7

DIAGRAM _OF CONTROLS
ON _SPORT PLANE

THE SHAPE OF THE WING. TRAIL

ELEVATOR CONTROL
CABLE ~

ELEVA'!:OR
]
AILERON- RUDDER CONTROL
} CABLE \
\ -
\ X .
o I,CK \ //\\//
r" ////\/ ,,\‘\' ,,} ‘
) \ A, ol
x /// \"’//'////-
/ " ELEVATOR .-~ ==
. X k/./',%
[ o a = P v
PULLEYS = 2 o / = ._
= LINEN OR COTTON | ~“TH i
o WING COVERING N |
PULLEYS - TO
- CROSS/: NEXT
RUDDER BAR—-""~ / SECTION OF | STITCH
/ ’ = RIB SHOWING —1-1-4-- STRING
AILERON CONTROL CABLE — e HOW COVERING § F
PULLEYS -7~ 1S A
WINGS ARE COVERED WITH A SEEES '—S-=FA=SL€-SQ \ ng,'gr\‘,;ﬁNG
GOOD GRADE OF LINEN OR CLOTH. TO FRAME :
THE CLOTH IS SEWED IN THE FORM < STRIP_ALSO DOPED 14
OF A SACK CONFORMING WITH N

TO ENTERING AND
Z~~ ~T0 ENTE

ELEVATOR
\

<\ RUDDER "
s

ING EDGES. TAPE DOPED TO RIBS

NEEDLE

o J ,/"'———

ol
">/} WING SECTION

LONG NEEDLE IS PUSHED THROUGH

WHEN WINGS ARE \x\
COVERED WITH CLOTH AND

SEWED APPLY ONE OR TWO
COATS OF DOPE.

COVER STITCHING.

1 STRUT FITTING
BOTTOM WING __

END VIEW

LOWER REAR_SPAR_FITTING
MAKE TWO NO. I6 GAUGE STEEL

AFTER APPLYING ONE OR
TWO COATS OF DOPE, A

CLOTH TAPE ABOUT 1Y WIDE
IS DOPED ONTO EACH RIB TO

WING FROM THE TOP. THEN BACK
THROUGH ON OTHER SIDE OF RIB,

TIE A KNOT AND PROCEED TO
THE NEXT STITCH.

METHOD OF COVERING WINGS,
AILERONS, FUSELAGE, RUDDER

AND ELEVATORS.

FINISH WITH FOUR COATS OF DOPE AND
TWO OR THREE COATS OF A GOOD GRADEL
OF SPAR VARNISH.

1 I ' ’
RRRTi

T STRUT FITTING —*f
Q UPPER WING  (f :
END VIEW SIDE VIEW

UPPER REAR SPAR FITTING
MAKE TWO- N9.16 GAUGE STEEL J

The control scheme for the home-made sport plane is shown in the drawing
above. The cables leading from the control stick to the ailerons and tail
rudders are composed of about 3/16” diameter standard steel cable. The
horizontal and vertical rudders as well as the ailerons are constructed with .
a number of ribs to give them strength, ~nd also to which the airplane cloth

can be sewn, in the same manner as that shown for covering the wings.
These control members have their cloth coverings treated with several coats

of airplane dope, to shrink and also strengthen the cloth; this being followed
with two to three coats of good spar varnish.

Lower figures show details of
spar fittings. Complete detail blueprints supplied at $15.00.

M
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Further Details of Home-Made Airplane

This “Sport-plane” can be purchased complete, ready to fly, at the same cost as a cheap automobile
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MAKE TwO
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\
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I"DIA. X N2 18 GA. TUBE

i 25°
/
FRONT STRUT

78 DIA. X
N$,18 GAUGE

o
>
w
o
(3

[

VEES
MAKE TwO

~FRONT VIEW~

The drawings shown at the top of the page make quite clear the details of
aileron horn and rib assembly. The drawing at the center left shows how to
cut out an aileron horn from No. 20 gauge sheet steel, the horn being formed
by bending the steel to the necessary shape. Details of the lower and upper
front spar fittings are shown at the right center of the plate herewith. The

tubular construction shown ‘n the bwer right hand corner of the plate is

that for the landing gear vees, the axle being resiliently mounted at the

lower ends of the vees, by means of airplane rubber. This rubber can bs

purchased in 14” diameter round form. Complete detail blueprints, $15.00;
order from this department. Flying course $5.00.
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How to Build a Rowmobile

I we compare the operation of a one
horse-power motor on a rowbhoat with
the operations of the same motor on a
vehicle, we can see from the low speed
of the motor hoat which is only 214 miles
(four kilometers) an hour from the high
speed of the motor shaft, while with the
same horse-power as
much as 30 miles per
hour (50 kilometers)

can be obtained on skiff, is to be seen. The Land-skiff or Row-
land, it shows how mobile employs no engine but is propelled
great is the resist- by the arm and leg action of the driver. Full

ance to be overcome
in the water. Now
if we compare a nor-
mal rowhoat that
does 1 to 2 miles
(two to three kilo-
meters) aun hour to a
shell or racing boat
that attains a veloc-
ity of twelve miles
twenty kilometers)
an hour, the thought
forces itself upon us
that in the first place
the utilization o f
power in the racing
boat must be of su-
perior order, for it. in spite of the great re-
sistance of the water. to attain so high a
speed.

The secret lies in the sliding seat that
gives the oarsman hesides the power of his
arm also the utilization of his leg muscles.
These were the considerations which brought
Curry to the invention of rowing on land;
that is to say, to bring the same utiliza-
tion of muscles shown on the shell or racing
hoat to the land vehicle. A bicycle is driven
by the power of the legs. This power can
only represent the utilization of one-third of
the muscular power in speed, because the
utilization is only complete when the pedal

In this interesting street scene taken in Ber-
lin, Germany, the latest vehicle. the Land-

details are illustrated below.

These con-
that a vehicle

arm is in a horizontal position.
siderations make it clear

which is driven by full leg power as well
as arm power, plus the power of the body,
must attain a much higher speed.

Now we come to the Curry landhoat or
two to three

Rowmohile; a vehicle with

gearings attains a speed of 30 miles an kour,
a true sport machine for devotees of all
kinds, especially for oarsmen as a training
apparatus. From now on they can have
their rowing races upon the open highway,
The vehicle is equally well adapted for light
athletics, for hoxers. for reducing weight,
and for medical application.

Moreover as a means for transportation,
this machine is a rival to the bicycle. Not
only is a much greater speed to be at-
tained by better application of muscular
power. but the muscles can he called upon
separately in turn. For instance. one can
work for a while with the arms only, or

only with the legs, and so let the upper
body rest. The body of the vehicle presents
a great advantage. The little vehicle can
be constructed as a closed limousine so as
to be used in any weather. The air-resist
ance of the aluminum body built in stream
line shape, is considerahly less than the re-

sistance offered by

the air to a hicyclist

We all  remember
how hard it is to
drive a bicycle

against the wing

Those desiring to
build this interest
ing vehicle which s
capable of an aver-
age speed of fifteen
to twenty miles an
hour, will find the
accompanying draw
ing gives the neces-
sary principles anc
details on which th:
machiue is built. The
four wheels may he
of the bicycle type
while the axles may
be made from steel
tubing or iron pipe.
One idea for a simple brake is shown in the
drawing, but other schemes may be used
by the builder if desired. The greater the
diameter of the belt drum, the easier will
the vehicle be propelled, but at the sacrifice
of speed, unless gearing is used. A fai
diameter for the belt drum is six inches. the
belt being two inches wide by one-cighth
inch thick. The front seat rolls on wheels
so as to give free motion to the legs as well
as the arms. The vehicle is steered hy push
ing the toe against either side of the foot
bar.

The parts for building the device can be
found on the scrap pile or at hicvcle shops

BICYCLE WHEEL
FOUR WANTED

ONE OR MORE
ORIVING PAWLS\..

BRAKE
EITHER LOCATION

LEATHER - CANVAS STEERINC
OR RUBBER BELT //(ABLES

REAR AXLE PIVOTED AT
CENTER OF FRAME,

‘ RIGHT VIEW

\ o

B \\(.um ' REAR WHEELS TURN R | j
\_ SEAT FREELY ON AKLE BRAKE BAND-
~ROLLING SEAT n

FRONT WHEELS / FOOT STEERING
SECURED T0 ARLE BAR
| HEEL REST PLATES

SPRING BRAKE DRUM SPRING {777 BICYCLE WHEEL  BELT FASTENED ‘
OPTIONAL | [/ PAWL ! . 0 DRUM
SET SCREW -
N / | I
: :

GUIDE d s
(OLLAR BELT DRUM-5ULIP

FIT ON AKLE

A

| ¥
LEFT VIEW

The Rowmobile can be made in many different ways. according to the ma-
terial available to the constructor. The vehicle is propelled by means of a
belt secured to a spring ratchet drum. As you pull on the belt handle, the

pawls rotate the ratchet, which is rigidly secured to the front driving axle.
Then the spiral spring retracts the belt, and the pawls slip over the teeth
of the ratchet wheel fresly. without exerting power on the axle.
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ARTIFICIAL MIRAGE
DRAWING OR PHOTO CAMERA
— rd

GAS

BURNERS
An artificial mirage can be produced by mounting
a photo in back of a bed of hot sand and taking a
picture of the photo. A pin hole camera can be
used.—G. H. Waetjen.

BALANCE INDICATOR

HOT SAND {_—

RIGID ‘I
‘“"‘Eé PNOT  patTCRY |
X v N= | A scale construc-
T | ted as illustrated
will  light the
é; PAN bulb ouly whea
A B LamMp perfectly bal-
anced. Circuit is
SWITCH closed  through
~ Tmy, X and Y.—W.
o SEREWS C. Wilhite,
8ASC”
N\ Ve

MAKING AN

RAIL ANVIL

» -

N
g_

%

A piece of an old steel rail twenty inches long was
heated in a slow fire and the fire allowed to die
out, thus softening the metal. This was then cut
with a hack saw and chisel to conform with the
shape shown. It was then heated to a cherty red
and dropped in oil and has been in use as an anvil
for twelve years without being damaged. Weignt
is twenty-two pounds.—Dale R. Van Horn,

OIL CAN EXTENSION

Quite often the
§ spout of an oil can
is not long enough
to reach into ma-
chinery. To ex-
tend it bore a hole
in a cork, insert
spout of can and
stick a wire into
the cork imnedi-
ately  under the
spout.—S, lLeon-
ard Bastin.

§.
|
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FIG I-A

% [ e g e—g o
i
N S— .
3 8 2T ]

A A A
st

TRAMT SNOWING BRACLS AND RIBS
FIG. I

RIBS OF (EOAR

PLANMING
PLANF 37 b
~

COVERING &' ceoan
1 | 11

SILE VIEW THROUGH CENTER OF PLANE
FIO. IV

CRNVAS

Above we show the
diagram for the
frame of the aqua-
plane which is made
of seven-eighths inch
cedar. Fig. 1 is a
side view showing
the upward curve at
*| the front rising two
I inches in one and
Z one-half feet.
S 3 is a top view.
2| After Luilding the
frame it is planked

Fig.

HE photograph above shows an aqua-

plane which was built and which was
actually used with a small power boat. It
is buovant enough to support a person when
the plane is standing still and it works very
well when carried along at low speed. The
aquaplane is six feet long and two feet wide:
it is two inches thick at the sides and two
and one-half inches thick at the centre. The
front is one and one-half inches at the sides
and two inches at the centre.—I". H. Werner.

nver with 34-inch
cedar planking fas-
tened with galvan-
ized or copper rails.
The joints are filled
with white lead and
“| canvas is then
spread c¢ver the
whole. Copper tacks
fasten tte canvas in
place, which is then
treated with a filler.
The canvas is joined
at the edges. It will

PHOTOGRAPHIC DUPLICATOR

( STRIP OF
You can take PASTE BOARD Y
photographs o f 4 (////////’

your friend shak-
ing bhauads with
himself by using

PIECE cuT -
ourt

the duplicator
here illustrated.
The variable

mask feature will
help you to get
perfect results.—
J. M. Crippen,
Rep. No. 68i4.

LAPEL VASE

WEAR IN
BACK OF
LAPEL

BUTTON

SOLDERED

This little device

BRASS TUBE l—HoLg Aattached to the
= underside of a

lapel of a coat

. will  keep the

s most delicate

¢ 2@ = flower fresh all
C;‘i',‘ : X day. The tube is

filled with water.

--Leighton Pow-

ell, Reporter No.
8620

If you have no electric toaster you can easily irm-
provise one if an electrical heater is available. Our
only requisite is a holder for the toasting fork. This
holder consists of a piece of brass tubing 3/4 inch
in diameter and about one foot long, plugged with
a wooden plug at both ends. The lower end is
secured to a
baseboard by a

, wood screw and
[LECTE‘C HERES a flat hook is

' .(f' screwed down
into the top to
hold the toasting
fork.--C. A. Old-
royd, Reporter

No. 4433.
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WRINKLES -

RECIPES & FORMULAS "

—— Edited by S. Gernsback

INK ERASERS

Very fine sard
paper attached WOQDEN HAMDLE-
to wooden FINE
handles Or3ANDPAPIR
glued to the ‘
bottom of a
fountain pen
make efficient
i n k erasers. .
Use round end ;5
of wood or of
pen to smoothANDD;pEp
paper.—Wilson

G. Walters, Rc-/
perter, No. &

6385.

FOUNTAIN PEN

wWOOD CARRIER

A fuel carrier
made as indi-
\ cated in the
sketch will per-
mit one to car-
ry twice the
CLEAT usual armload.
T he cartier

“may be made

as long as is

convenient to

,_BARREL HOOP  handle, —'War-

RYhe
3= ANDLES " ren Scholl.

LOOSENING GLASS STOPPERS

Wind a hz2avy HEAVY CORD OR FISHLINE
piece of cord
around the
neck of the
bottle and work
it Dback and
forth whereup-
an friction
heats and ex-
pands the neck
so that stopper
is easily re-
moved. -- Nina
Jetfers.

KINDLING

LEATHER HANDLES
WQENCH\

LEATHER SQUARES

CUT EDGES OF
LEATHER
SQUARES

Very convenient handles for wrenches and tools may

be made of washers of leather all strung on the

metal tangs of the handles and then shaved down

with a sharp knife and finished with sand paper.

These handles will not split—Loren J. Husted.
Reporter No. 26527.

- -

FLOOR PROTECTORS

CASTER Q(,JCKER
Fastening discs ! '
and pads of
felt to the roll-
ers of chairs
and to chair
legs saves high-
ly polished
floors and sil-

ences chair -
movements,
Use glue or
shellac. —F.
Wilhelm, 3 e B
FELT --77~ CHAIR’
LEG

DRILLING CLAY

Striking a star

drill with a
""1‘ haramer when
drilling a clay

LEATHER vyuc STAR DRILL vessel  invari-

T 7 A ably fractures
_v/ —

the clay wall
The hole may
be easily cut
by twirling the
drill  with a
bow made as
shown — J.
Harold Byers.

Push a perfor.
ated cork into
the tube. in-
gsert a tuft of
cotton and
force the cork
into a fauc2t
and turn on
the water
Water pnches
cotton and dirt
out.—Mary L.
Boyd.

BOIL-OVER PREVENTER

BOILING MILK Milk may be
prevented trom
boiling over by
dropping a n
aluminum
cover three in-
ches in diam-
eter into the
kettlee C u't
notch in cover.
Charles Mohr.

STAPLE PULLER

A piece of iron
cut and bent
as shown
makes an ex-
cellent  staple
puller. A steel
bar may also
be employed.——
Ivy M. Hem-
ond, Reporter
No. 19,697,

BAR OF STEEL.

STAPLE

REPAIRING SCISSORS

When scissors
do not cat well
any more they
may be re
paired by strik-
ing the screw
which holds
the blades with
a hammer as
shown, trike
gently and try /
.

ous ;f,p:ar‘id:ynow scnssoas-/'/

Scholl. /4

= PIECE OF IRON

BLOT PREVENTER

After erasing
the new 1nk
generally tends
to spread. This
can be prevent-
ad by rubbing
surface smooth
with the Dback

of a fountain
\ pen or a spoon.
m-smnc e —J. lLasalata,
S Reporter No.
24271,
SPOON HOLDER
—~
By  bending meoiciNE [ | g BENT
the corkscrew 5P o“"--li CORK L
of a medicine @ ”q‘/scjfw J
bottle as illus- W
trated. a very <
convenient

spoon holder is
produced. In
tuis  way the
spoon is always
with the med-
icine. — D. 8.
Kolb.

_ MEDICINE BOTTLE

_DISCARDED
RING FROM
LOOSE-LEAF
BOOK

__KEYS
i

An excellent ring for a large bunch of keys may be
secured from an old discarded loose- leaf book. Dis-
tend halves slightly to make them grip each other
more tightly.—I. Schwartz, Reporter No. 22823.
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THE HUMAN AURA

Liditor, SCIENCE AND |NVENTION:

I have just nnished reading the article
by Mr. Fenu Germer on the $25.00 Prize
tor Human Aura I'hots, published in
our July issue of Science and Inventign,
Vinle 1 am not m a pusinon to send you
a photograph of the human aura, 1 think
the following suggestions offered as an
aid with that end 1 view w.ll not be
amiss, which of course does not make
me cligible for the prize offered.

Assuming that the human anra is en-
hanced greatly by a source of ultra-violet
rays, 1t would be very difhicult to photo-

341

with the employer as those of the other
laborers,

WaLter W, Price,

Yellow Springs, Ohio.

(e will grant that the arguinents in

the first portion of your letter are sub-
stantially correct, but we do not s how
it is possible that students are beuctited
by placing them in jobs which they do
aot like; such an action can only breed
discontent and  disgust.  Most of our
Red  agitation and propaganda 1s Jue
primarily to discontent and dissatisfac-
tion. Of course, there is the other side
of this discontented nature which must

graph it by mcans of such photographic
paraphernalia as is found in the hands
of the average experimenter, because of
the absorption of the higher radiations
by the glass lens.

Furthermore, should a time exposure
be required, it too wou.d make the
process a dithicult one,

A simple and inexpeusive procedure is
to first construct a “pin hole camera” ot
the adjustable or focusing type. Such a
device can be built of a wooden or paper
box, blackened inside and out. The hole .
through which the light is admitted to the sensitive
photographic plaie or paper is made by a pin or
needle.

An ordinary photographic plate or paper is now
treated with a ten per-cent solution of paraphenylene
diamine, an organic reducing agent and intermediate
used in the manufacture of dyestuffs. Prof. R, W.
Wood of John Hopkins University, the emunent
worker in ultra violet light, many years ago dis-
covered that plates (photographic) treated with a
solutivn of this compound were made wuch more
sensitive to ultra-violet rays. This fact can be sub.
stantiated by papers published by Prof. Wood in
1915 on the subject of Photography with Ultra
Violet Rays. Assuming that this is the case, then a
pin hole camera and a sensitive plate or paper
(photographic) treated with  the paraphenylene
diamine and the source of ultra-violet rav is all
that is neceded to successfully produce photograph
ol the human aura.

SaMUEL WEIN,
New York City, N. Y.

(We are greatly indcbted to you for this informa-
tion concerning photographic aids and the mcthod of
sensitizing plates so that they will give better ve-
sults, e hote that the method here outlined will
help some of our cxperimenters to get the vesults
for which thcy are striving.—EpiToR),

HE WON A CUP

Editor, SCIENCE AND INVENTION:

I take pleasure in advising you that I have re-
ccived the SCIENCE AND InveENTiON Cup. No. 2,
which was awarded to me as winner of the Model
Building Contest for the month of June. This beau-
tiful Cup, so elegantly engraved with my name and
mechamcal devices wis altogether beyond my ex-
pectations. At some future date 1 intend to have
a photo made of the Cup, the Prize-winning model
and myself. These are to occupy a place of prom-
incuce in my bungalow, which, Dy the way, I also
built,

I trust that the monthly contest will be successful
each issue and I predict that if the contestants could
sce my trophy, your Model Building Department
would be a prominent-fcature of Science and Inven-
tion Magazine.

GEORGE Bribce,
Plainfield. N. J.

(We are glad that you like the cup which
SciENCE AND INvExTION Magazine awarded you.
Now 1t remains for some of the other model makers
to get busy. Remcmber, that the Science and Inzesn.
tion AModel Contest offers a cup monthly. This
cup and certificate is given to the best model en-
tered in any one month. The conditions for enter.
ing the model are simplc and casily complicd zeuth,
and the model itself may be a steam’ cngine, a
locomotive, a replica of an electric railway, an air-
plane, a submarine, any type of ship, or in fact
anything.

Those of you who have alrcady completed your
modcels, send them in nwow! There (s no time like
the prescnt, and to paraphrase the old saving, we
add, “'Procrastination is the Thief of Trophy Cups.”
There are cnough model-engincering  socicties in
Amcrica to make this contest interesting.  Members
in these societies are not barrcd from the contest.—
IviToR.)

FINDING A JOB TO WHICH WE
ARE FITTED

Editor, SCIENCE AND INVENTION:

My attention has been called to a statement of
yours in the June issue of the SCIENCE AND INVEN-
TIoN Magazine in which you say that it is your
personal opinion that a boy when he reaches the age
of sixteen should know for what he is best tited,

In the several years that Auntioch College has
heen established it has had an unusual opportunity
to study this phase in the development of the aver-
awe hoy and girl, When a student enrolls at
Antioch he is asked to select the three jobs which
he likes best and those for wiich he 'is, in his
opinion, best fitted. We find that the majority of
students scem to have a preference to clectrical en-
gineering and technical pursuits of a like nature.
very largelv, T think, because of the fact that in
their earlier years they have become intereste ] in a
1adio or have taken up some other more or less

opimo.ns on science subjects,
on this page.

SCIENCE AND INVENTION desires to hear from its readers. It
solicits comments of general scientific intersst, and will appreciate

technical pursuit at home. It is the freshman’s honest
conviction that the pursuit that he is most deeply
interested in at the time shall constitute his life work,
but it is found that a slight acquaintance with the
more technical side of his hobby is nearly always
enough to make the job lose its attractiveness, In
fact so uncertain is the college student as to what
shall constitute his life work that it is made a regu-
Iar policy of this college not to allow any student to
specialize in any course for the first three years of
the regular six-year course.

HE new scientific fic-
tion magazine,
AMAZING STORIES, ¢
will be on the newsstands {
July 10th, Here is a
S magazine after your own
heart. Readers of this magazine who have
read the scientific fiction stories for years
will welcome AMAZING STORIES with
open arms.
The next issue of AMAZING STORIES
contains, among others, a well known story
by Jules Verne, a powerful story propound-
ing new thoughts as to how a brain can
live detached from its body, by M. H.
Hasta; *“The Moon Hoax,"” prosably the
greatest scientific hoax ever perpetrated, and
other amazing™ scientifiction stories.

AMAZING STORIES has secured the
sole rights to all of Jules Verne's stories,
written by this, the greatest of all scientific
fiction writers.

Be sure to get your copy today.

The magazine is edited by Hugo Gerns-

back.
PRICE 25¢ PER COPY.

We find that most of the students preferring
clectrical engimecring end up in some form of busi.
ness management, and only a sirikingly small per-
centage follow wut theiv original plans.  However,
as yon say, it i~ true that students after they have
heen given a chance to experiment for three years
quickly find out what they intend to make of them-
relves,

The average freshman’s idea of chemistry before
he has taken a college course consists of the idea
that is being fostercd by manufacturers of chemical
sets and also in your Department of rvday
Chemistry c., that being a chemist consists ot
pouring a yellow mixture into a blue one and getting
a red eolor. It is obvions that a youth of sixteen
cannot he expected to accurately expross his liking
for chemistry or any other like technical pursuit.

It has al<o hren zmml that placing students on
johs which they do not like, contrary to your state-
ment, is henelicial to bath the college and the worker
not onlv because it tends to widen the student’s in.
terests and give him a chance to experiment hut also
heeause it tends to develop his abilitv to work at a
job that he is nct interested in. On this account
nearly all freshn-an during their first vear in Antioch
work for a time in some factory on the sanie terins

Dr. Hackensaw Is Back

HE Clement Fezandié “Hacken-

saw” stories which have run for
a long time in SCIENCE AND IN-
VENTICN will now be found in
AMAZING STORIES.

They will be regularly published in that
magazine, ard the August number may now
be found on all newsstands.

v

AL A A A LA A Ao bbb AL AS DS S S

The arguments pro and con will be aired
This magazine also relishes criticisms, and will present
them in both palatable and unpalatable forms.
to say, this is the place to say it.

words and address your letters to E
Science and Invention Magazine, 53 Park Place, New York City.

So if you have anyth.ng
Please limit your letters to 500
ditor—The Peaders Forum,

Iv(_' considered, in that when a man Is
dissatisficd  with  certain things he
changes them, improves them and in-
vents somcthing to take their place. The
cotton gin was invented because 1 hit-
ney was dissatisficd with the way cotton
was  previously  hand-treated. Slazery
was abolished because of the discontent
on the part of our Northern States. The
Kaiscr was made to abdicate becanse of
similar fecling. It is thus scen that in
cither case there are uprisings, some-
times detrimental  to  those occupying
governmental positions and other times for the
benefit of humanity—FEbitor.)

s/o

OUR BLUEPRINTS

Editor, SCIENCE AND INVENTION:
kave Just received the blueprints of the 880-ton
bark. This is one of the best prints I have ever
used. It compares quite favorably with other
prints that I have, that have cost me ten times as
muck. Needless to say I am starting work on this
niodel at once, and I will be glad to send you a
snapshot of it when it is completed. 1 intend to
make the under part_of the hull of mahogany and
upper part of white pine, finishing the wood natural.
I hare used this method before and find it makes
a quite striking combination, to say nothing of case
of finishing,
WlL'rn’T_ Fisugr,

(Monthly, the Blucprint Deparlmen:‘li}. S(c):ll\lla}uf:
AND INVENTION Magazine incrcascs in size.  The
same nominal fee is made for all prints which this
departsuent furnishes. Thus, the blucprint for the
830-ten bark costs only S0c¢ and that is the average
price for every large single blucprint.  Where tico
prints are furnished for any one particular modcl
the cost is also in the nature of S0¢ a print, mak.
Ing tae total price $1.00 for the combiuation, e
Model Department is becoming zery topular, more
50 ciery momh.A Nevertheless, we canuot make o
too popular, so it behoores all model makers to get
busy.—IipIToR). ’

LIKES POPULAR MAGIC

Zditos, SCIENCE AND INVENTION:

Having read your magazine “Popular Magic,”™
prepa-ed by the staff of SCIENCE AND INVENTION
under the direction of I’rof. Dunninger, I must sa);
it s ane of the most in eresting magazines of its
lfnml. published for the pullic, for the price you ask
or it

. ANDREwW YoNconIsn,
i _ Bolling ¥icld, Washiugton, D. C.

()'c-url_d!rr is but one of the many which we have
receited in which the writers praise Popular Magic.
Theve are a few lctters which hare arrived, some
urpoiting to comic from magical socicties and others
[n'nu magicians, who believe that we are making o
mistaze in putting out a publication similay to
Poputar Magic, inasmuch as'it would injure magi.
cins who ure trying to make a living by mystery.
lo these magicians e always answer that “nearly
all of the tricks in Popular Magic are original, If
they ere being used on the stage by lcgitimate per-
formess, then they are being used withont permission
of the inventor.” Ve exrciude from this category
of orwinal illusions the simple parlor tricks <which
ciorvene knows and wohich are not being emploved
on the stage—EptTor), .

WANTS SHORT STORIES

Tditor, SCIENCE AND INVENTION:

Since Dr. Hackensaw has disappeared from the
pages of SCIENCE AND INVENTION, and the story of
“Tarrano the Conqueror” is the only bit of scientite
fiction that appears in your magazine, it seems that
the mragazine has lost sonte of its interest. 1 had
bought the magazine on that account. I have alwavs
liked this form of scientific fiction and when [
found that only one story was running in SciENcE
axn INveENTION, I began to have serious though-s
of diccontinning it. But. just at the moment af
greatest trouble appears a remedy in the form of
“AMAazinG StoriEs.” I am surely thankful for
your ‘imely contribution, and I am sure it will be
receividd by others with as great thankfulness.

KtareNceE KissiNcer,
Lititz, Penna,

(It depends entirely on our readers as to whether
or 110t SCIENCE AND INVENTION Magazine is to run
a short-story monthly in addition to the serial, or
whether the publication is to continue the present
policy. We would appreciate hearing from our
readcrs as to whether they want a monthly shori-
story in addition to a serial. A great many short-
stories as well as novelettes are found in every issue
of AmazING SToRIES and for those on the look-out
for scientific fiction. this month!v magazine will
prove a veritable gold mine.—Epitor).
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Mr. E. J. Strout, Jr., who owns and oper-
ates the amateur Radio Station 2NZ. located
in New York City, succeeded in keeping in
constant communication with the “Byrd”

The owner of 2NZ adjusting the transmitter.

North Pole Expedition
when the intrepid flyers
made their recent trip to
the icy regions. A two-
way conversation was
carriecd on between the
New York radio enthusi-
ast and the Eskimo btrd-
men on seventeen differ-
ent occasions, The total
power used at 2NZ is 50
watts, this being the en-
ergy drawn by the single
transmitting tube used in
the sending apparatus.
The circuit employved in
the transmitter is the re-
liable tuned grid and plate
circu't. The receiving set consists of a three-
circuit regenerator short-wave tuner. To boost
up weak signals, a single stage of audio fre-
quency amplification is employed. Simplicity of

|

B

N

]

L
Mr. E. J. Strout, Jr., copying a message.

apparatus and the avoidance of complicated
wiring have largely been responsible for the
success which has been obtained with both
the transmitter and receiver.

The short-wave receivaer
with which the signals
from the polar expedition
were picked np is here
shown. It uses a regen-
erative detector with one
stage of A.F. amplifica-
tion

P>
Radio Station 2NZ hoasts
of a S50-watt transmitter
employing the tuned grid
and plate circuit. The
apparatus is laid out in
breadboard fashion, giv-
ing easy access to the in-

struments.

That static has directional
properties has been definitel
proven hy a series of tests made
by the Bureau of Standard.. By
means of the loop shown in the
photograph, it has heen demon
strated that static ordinarily
comes from a southwesterly di-
rection. urrless storm areas cause
a shift to other points of the
compass.

Miss Jane

Radio a la Lunch Cart

An eaterprising Englishman has recently
produced a sensation by installing a radio
receiving sct in his lunch wagon. His pa-
tronage has greatly increased as a result,
and his popularity is growing daily. While
partaking of food the customers enjoy a con
cert or other form of radio entertainment
and are thus put in a rather pleasant humor.
When a man is in this frame of mind, he
usually eats more heartily than he would
ordinarily.

AT PP

Wymore, of !
the Bureau
of Stand-
ards, is
shown here
adjusting
the static
loop, with
which di-
rectinnal
tests are
carried out.
A radio re-
ceiving set
installed in
a lunch
#i| wagon, not
only at-
tracts trade
but makes
the food
much more
attractive
and more

AR L O IS ¥ K {1
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cnjoyable.

e—



Science and Invention for dugust, 1926

Fi

e S XL IO

“LA MOINEAU™
The Sparrow, from
Montmartre,
M France—the wild-
I est who ever went
ﬁl on the air over
" RNY.

DR. FELIX ADLER
Founder of Ethical
Culture, who made
his first radio ad-
dress on its Gold-
en Anniversary
§ through WRNY.

VIOLA BLANCHEY
Fine coloratura so-
rano, who is
Frequently heard
over WRNY.

Clarence Bloemker
The St. Louis ten-
of, has a fresh,
rich voice. You
will hear him often

at WRNY.

of the Music Box,

w hose oriental
| songs are heard
! over WRNY.

RENE FONCK
French ace of aces,
who is flying from
New York to Par-
is, spoke at WR-
NY, coming and |

going.
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About “Cavalleria” and WRNY

N By CHARLES D. ISAACSON, Program Director WRNY

|

THE THRILLING “THUNDERBQLT”
The roar of this Coney Island attraction went on
the air over WRNY,

NTERMEZZO from Cavalleria Rus-

ticana”—requests come again and

again for that famous melody to

WRNY. Hand organs grind it out
and cverybody sings it. And so Mascagni’s
fame goes on and on. Recently we in-
cluded a whole scene from “Cavalleria” in
the Edison Hour, when the Edison Ensem-
ble, Maude Morgan, harpist, and Judson
House, American tenor, gave it over the air.
So I am going to tell you something ahout
this famous opera. It has only one act, but
it b}:ought immortality to its composer over-
night.

Pietro Mascagni, a disappointed dreamer,
eking out a mere existence teaching music,
heard of a contest for one-act operas.
Urged on by his ever hopeful wife, Mas-
cagni, a failure. determined to try again.
He rushed out the score, and knowing that
it was his greatest effort, he dared to im-
agine he might win. And he d'd. Heard
at Rome, “Cavalleria” was acclaimed by the
Italian public. “Rustic Chivalry” (the Eng-
lish translation), was heard all over the
world; and little Mascagni found his name
alongside Verdi, Beethoven, Mozart. \While
Mascagni has written many operas since,
he has never equalled “Cavalleria.” But
his fame will endure through this true mas-
terpiece of genius.

STORY OF THE OPERA
The scene is laid in Sicily on an Easter
morning. Facing the cathedral is the inn of
(Continued on page 375)

e s = T [
FRANCE AND AMERICA MEET AT WRNY
WRNY's radio ambassador, Georgette Nyrielle,
with France's consul-general, Maxime Mogendre,
and Mr. Isaacson,

Helena Rubinstein
who has been the
adviser of a czar-
ina and an em-
press, counsels
WRNY listeners.

Hon. Joab B. Banton
District attorney of
New York, who
delivered an
dress on the con-
stitution in WR-
NY’s legal series.

Berton Churchill
“AHas the Deac-
on,” is a delight to
WRNY fans in his
interesting charac-

ter sketches.

i
o

-

Ferrucelo Corradetti
Veteran singer and
instructor, who re-
tains a  youthful
voice at 65, a reg-
ular at WRNY.

JUDSON HOUSE

who starred in
‘Cavalleria Rusti-
cana' during the
Edison Hour at
WRNY.

MONA MORGAN
Gave Shakespear-

jan interpretations
at WRNY. She
has starred lately
withWalter
Hampden.

Viadmir Grafiman
Genius of the vio-
lin, and his artist
students, are a
fortnightly treat
broadcast by WR-

N. Y.

MARCELLA GEON

Well known for

her fineaccompani-

ments and instruc-

tion, is directing a

concert series at
NY

Will Irwin, the tamous author,

i

witn_ tne
Man of Mystery, before WRN Y’s micro-
phone at the McClure’s dinner.

vho 8

% Rl

e
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Kinks for the Radio Bug

By RAYMOND B. WAILES
A Few Practical Hints

Extension Meter Leads

Trouble Lamp

Battery Brush

A ‘“‘proboscope” consisting of a small flashlight

bulb having two wires soldered to its term-

inals and forced into the end of a piece of
rubber tubing is useful in tight places,

Sanding Wheel

An old tooth brush is very handy for cleaning
the tops of storage batteries,

Air Drier

Convenient extension leads for the pocket volt-
meter are made by soldering two pieces of bus
bar, one to the meter case and one to the end
of the flexible terminal, The bus bar is cov-
ered with spaghetti almost to the extreme tip.

A bottle of calcium chloride or slaked lime
inside the set keeps the air free from moisture
and thus improves reception,

- Table Condenser

A strip of sandpaper glued or tacked on the
periphery of a wooden disk held in the chuck

is carefully tested before it is con-
sidered for publication.

Lm T -

Descrip-

of a hand drill makes a good sand wheel. B el e s e e
r
a . 1
. Drill Stand ; l ! |
[ a 4
r [
: | § CttC :
 Prad ;
4 4
b 4
b 4
» That is what we aim to make the |
. Radio Department of 4
r 4
4
! SCIENCE & INVENTION. 1
y
r
! Every set described in this section |
t )
}
b

Drills may be kept handy if held in a drill . q N . | S

stand. This may be easily made out of a tive articles with photos and dia- 3 A panel type condenser may be adapted for
1 74"x3"x5", usi il i A P

LS e P T G AT BRRRCiEREcs {  table mounting by fastemng it inside of 3
-‘:no the wood the number of the drill, Shel- | piece of cardboard tubing b}: means of a pair
A i ety LMLL‘A_‘49_*:A~MAAL_A=+“‘A1 of brass brackets. Connections are made to

binding posts and a cardboard top is put on
the tube.

2l PLATE
Il PLAT
o E

Sodion Hook-up

ERE is a hook-up with which T have
had exceptionally good results, A
Sodion D-21 detector is used. Although it
is said that a Sodion tube does not oscil-
late, when using this circuit, I could pick

Al Curious Effect

A Spanish correspondent informs us of a
very curious experiment tried with some car-
rier pigeons at the radio station of Paterna,
near Valencia, Spain. Several birds were
released near to the aerial mast at the

up stations by the heterodyne whistle and
they would come in louder, and I could
cover longer distances thar with the standard
circuit.

I am using a specially wound variometer.
The plate variometer has 128 turns and the
grid variometer 96 turns. The actual hook-
up is shown in the illustration.

Contributed by EviN ZaNE.

An experimental hook-up using the sodion de-

tector,

moment when the station was transmitting,
and it was observed that the pigeons lost
their sense of direction. The tests were
repeated many times, and in all cases the
clectro-magnetic waves appeared to destroy
the pigeons’ sense of direction. This would
indicate that a severe lightning storm would
also destroy their sense of direction. It
would be interesting to determine which
wave-lengtlt produces the greatest effect.
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All-Purpose Panel Voltmeter

JO PLATE CIRCUITS +
OF TUBES j_—
PLATE CURRENT ng\;- =

“B" BAT. =

VOLTMETER MILLIAMPERES \ =

SWITCH OR
PUSH~-

. \\\\\\“Hl!
N

i //,/// .
Vs
o

10 SET
FILAMENT MOV IS,
CURRENT A”BAT. i

The above diagram shows how a milliammeter,
filament ammeter and filameat voltmeter are
connected in the circuit of a receiving get.
The milliammeter is connected to read the
total plafe current drawn by the set, the am-
meter the total filament current and the volt-
meter the voltage of the “A” battery.

The voltmeter, together with the controlling switch, is depicted in this photo-
graph. The pointer indicates which voltage is read.

10 AMP TUBES
T LT M
0 DET TUBE _JJ 0V,
- =@ BAT
C™ BAT VOLTS =
t BUTTON OET. = :
N = 5 : e nanat
G P G P 2POINT = X ; ™ |
c 3 SWITCH = -~ 3 \d e e

v 9 @L

BAT

‘B BAT PUSH BUTTON

'A'BAT VOLTS BUTTON

by
P

j-A- BAT A rear view of the controlling switch show- Internal connections of the con-
. ing the soldering tabs. trolling switch.

|l

TRUE FILAMENT YOLTS (3 PT. SWiTCH MAY
BE USED HERE, WiTH OFF POINT )

A voltmeter is shown here connected to read the voltages of the

“C" battery, the A" battery, and the detector and amplifier “B"

battery. Readings are taken by pressing the various buttons
indicated in the diagram.

HE use of a voltmeter in a radio set tells at a glance the
exact voltage condition in any part of the circuit.  In
the past, in order to give accessibility to all parts of the
cireuit 1t has been necessary to use several meters. Tlas
procedure is quite expensive and necessitates the use of a

-

furger panel than would ordinarily be required for the sct.
The voltmeter and controlling switch shown herewith o
the work of half a dozen or more meters practically at the i Akt ) loes
pr.ce of a single meter and only occupy slightly more room, i +/%\ 4 N
The controlling switch is essentially a two-pole multiple i AR N
throw switeh, having two moving arns and several pairs of . L 0y e O
The voltmeter and controlling F-hl 124 INST.

contacts. by means of which the meter may he connected switch are here sh req e -
I o it where 2 voltace read; R s swi are e shown connecte GFIL. | CBAT

to any ‘p.u"t_f)f lh.c circuit w here a voltage ro.‘ulmg is reauire:, in the circuit of a Neutrodyne AT

A “huilt-in” resistance is nsed in series with the meter for e re o gl

reading “I3” battery voltages.

M I e e e v~—~V—VvVvv

Tube Flasher

HE “dull-emitter” type of tube such as

the 201-A or 199 depends for its cffi-
ciency upon the thorium with which the fila-
ment is impregnated.  An excessive plate or
filament voliage removes much of the thor-
ium from the surface of the filament, and
the tubes bccomes inoperative, or nearly so.
In many cases tubes may be restored to
their original activity by a process known as
“flashing.” This boils out some of the thor-
ium in the filament and brings it to the sur-
face. The two photographs show a tube
flasher which operates directly from the 110-
volt A.C. or D.C. lighting circuit.

UvV-20i A

RESISTANCE COILS

FLASH
BUTTONS
~Ns

e

e i e ol ol e e e e e el e i
LM..‘.’.'&""‘—‘ e - A A A A A
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Something New in Super-Hets

A New Eight-Tube Super-Heterodyne Which Has Achieved Trans-Continental Reception on a Loop Without Ground or Aerial,

Accurately

Tuned Air Core Transformers Are Used As Well As Several Other New Features.

- R

Rgar view of new eight tube Super-heterodyne here described. The heteroformers all have metal
shields which are grounded to negative A, thus eliminating body or other capacity effects entirely.

HE accompanying photos and dia-

grams show the full construction de-

tails of the very latest super-hetero-

dyne, which has achieved trans-conti-
nental reception this spring on a loop, with-
out using any ground or aerial whatever.
The president of the conern sponsoring this
super-heterodyne received Los Angeles on
the toud speaker in his New York hotel room
this April at 8:00 o'clock in the evening,
Some of the remarkable features of this
new super-heterodyne are that there are no
boxly capacity or other inductive effects or
pick-up, due to the fact that all of the ac-
curately tuned air core transiormers em-
ploved are shielded, all of the metal shields
being grounded to the negative A terminal
of the circuit.

The oscillator is specially designed and
connected in an entirely different manner
than heretofore, the pick-up coil being placed
in the plate circuit of the first detector, as the
diagram shows. This helps to climinate
noise and other effects due to placing the
pick-up coil in the grid circuit, and more-
over it climinates the usual super-het annoy-
ance of tuning in a station on two or more
points on the dials of the condensers.

No potentiometer is employed in this
super-heterodyne circuit, and no “C” battery
is used on the intermediate frequency ampli-
fication tubes, as is the case in other pre-
vious circuits where the potentiometer was
climinated. A potentinmneter mnay be inserted
in the circuit for controlling the grid bias on
the intermediate frequency tubes if desired.
One source of noise, namely, the grid leak
and grid condenser in the first detector cir-
cuit is eliminated by the use of the 414.volt
“C" battery, connccted in series with the
loop and grid, as the diagram clearly shows.

High resistance rheostats are nsed on the
tubes in order to give accurate and smooth
control over a considerable range, the tubes
having to burn only at a dim brilliancy, thus
climinating another source of noise. The

writer has found that it is best to use shock-
prooi sockets for all tubes, or else to mount
the sockets on a picce of bakelite, suspended
on rubber bands. The metal shields on all
the air core transformers constituting the
super-het proper, are grounded to the nega-
tive A terminal, except in the case of the
No. 5 unit, which has a wire running from
negative A to the lug on the shield. A
radio frequency choke coil is placed in series
with the primary of the first awdio trans-
iormer. The iron cores or shells of the
transformers are grounded to the negative A,
as well as the rotary plates of the two main

sults are obtained as when the proper imped-
ance transformers are used for the type of
tube selected.

The volume control comprising a graphite
compression unit giving 25,000 to 250,000
ohms' range, is connected across the second-
ary of the first A.F. transformers,  The volt-
meter and milliammeter may be dispensed
with if the constructor does not care to pur-
chase them. Only the best grade of rheostats
and by-pass condensers should be purchased
as these are two particular sources of noise,
cspecially in super-heterodynes. The rheo-
stat used to control the oscillator tube should
be of the very highest quality, as variations
in the resistance due to a faulty rheostat will
cause changes in the frequency, and the sig-
nal will fade and the set will not be satis-
factory. Cheap by-pass condensers are an-
other bad offender. in that they begin to
leak perhaps, and the operator never suspects
that these are the source of the noise. which
may resemble a steady steaming sound.

As one of the diagrams herewith shows,
the tuned air core transformers of the shicld-
ed type utilized in this set, may be placed
about 3 inches apart in a row at the rear of
the base, with six of the tube sockets spaced
in hetween them. AVhen using these shielded
transformers, there is no danger of picking
up noises from house lighting circuits, etc.,
and unlike other super-heterodynes of the
unshielded type; it is also impossible to pick

View under the sub-base of eight tube Super-heterodyne showing fixed by-pass condensers and neat

arrangement of wiring.

Sockets used should be of the resilient type and tuning condensers of

SLF type,

tuning confensers. it is best to place one of
the new protective fuses in series with the
negative “B” battery line. If fairly strong
signal or voice is desired on the loud speaker,
a tube such as a UX 112 can be used in the
second audio stage, using a 9-volt “C” bat-
tery, as shown in the diagram. The 4V4-volt
“C" battery is sufficient for both AF. tubes
if UX 201°A tubes are employed throughout.
UX 199 three-volt tubes can be used in this
super-het, the manufacturers supplving spe-
cially designed tuned air core transformers
for these tubes. The small tuhes can be used
with the transformers supplied for use on
the UNX 201-A, but not as satisfactory re-

Front view of Super-heterodyne showing eight sockets, heteroformers and the two extra large a}xdio
frequency transformers employed. Under most conditions one such stage of audio is sufficient,

up a station unless the loop is actually con-
nected to the set. \When this is not the case,
it shows that the various intermediate trans-
formers are doubtlessly picking up radio
waves, and it can readily be seen that a set
which does this is not likely to tune sharply,
and also there is liable to be trouble in pick-
ing up more than one station at a time, as
well as interference from nearby lighting and
power circuits. The transformers used in
this new super-heterodyne are wound and
calibrated with the very highest precision in
the radio engineering laboratory connected
with the manufacturer’s establishment, the
secondary of each transformer being shunted
by a fixed condenser of the highest quality,
Unlike some super-hets, the transformer con-
denser is not varicd to tune the transformer,
in connection with an oscillator and wave
meter. but the number of turns on the second-
ary are changed until the circuit is batanced
to within a fraction of one per cent. accuracy.

Note that the grid return of the second
detector goes to the filament plus instend of
battery plus. Be sure to test all rheostats and
all condensers, including the fixed unit, to
see that they are not short-circuited or open-
circuited hefore vou install them. Tt is im-
portant to keep the “A” battery always well
charged in operating super-heterodynes and a
storage “B" battery is desirable.
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The Very Latest In Super-Heterodynes

This Eight Tube Super-Heterodyne Employs Accurately Tuned Air-Core Transformers
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This new <ype of super-heterodyne employs accurately tuned air corc trans-
formers for the oscillator and intermediate stages of radio frequency ampli-
fication. This circuit and the specially built heteroformers are arranged in
a new and novel manner. As will be seen by studying the circuit, the pick-

up coil of the oscillator is placed in the plate circuit instead of the grid cir-
cuit of the first detector. No potentiometer or ‘‘C"” battery is used on the
grids of the intermediate frequency tubes, and also no grid leak or grid con-
denser are used for first detector, 434 volt “C'' battery taking their place.
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Some Experimental and New Reflex Circuyits

that looked good on paper a good deal

of experimenting with arrangements and
hook-ups was not particularly nccessary but
was decidedly interesting.  Exact measure-
ment of inductances, capacities and resist-
ances being of minor importance, was not
attempted. No sort of laboratory work was
done that required advanced knowledge or
equipment; so an account of this sort of
pastiming that merely paves the way for
more exact work might be of interest to the
man no better cquipped than was the writer.

An old panel, two years old to be exact,
and bearing the call letters SXV, which was
the writer's designation as an amateur when
in Texas, full of holes but of 7" x 18" di-
mensions, looked just about right for a
Jandy mount, so three condensers were at-
tached.

Two sizes of condensers were used, one of
.0005 microfarad and two of .00025 micro-
farad. All of the condensers were straight
line wave-length type.

BASEBOARD

IN DEVELOPING some reflex circuits

ORI =
b— 3" —{™METAL" STRIPS
FIG. |

If it is not possible to obtain a haseboard large
enough to hold all of the parts the board may
be built up of units as shown above.

A great deal has been said in recent arti-
cles regarding the importance of sufficient
primary turns in the R.F. transformers. Yet
we know that the ratio between the number
of primary and secondary turns is approxi-
mately our voltage step-up, and this voltage
step-up is important to gain amplification.
Assuming that we demand a primary wind-
ing of 20 turns, then we want as many turns
in the secondary as possible. A .0003 micro-
farad variable will use 45 turns of secondary,
with a given coil diameter and wire size, to
tune from 200 to G600 meters, or 180 to 550,
approximately ; but the necessary wave range
can be obtained with a 00023 microfarad
condenser and 70 turns of winding, with a
certain size of wire and diameter of form.
In the first case our winding ratio of S:I? is
214 :1 and in the second 3'2:1, The latter
is therefore preferable, which is the reason
for the 00025 mfd. variables. The antenna
capacity, “butting” in on the tuned circuit of
the first tube. interferes with the tuning
range expected; so that, to compensite, more
variable shunt capacity must be used. This
explains the .0005 mid. condenser.

Coils, the mcthod of mounting, sockets,
resistances necessary, transformers, and so
on, all these vary according to the state of
mind of the manufacturer, what is on haund
or the builder’s whims, Therefore, the base-
board, to match with the panel uvnit, must
be variable in size. According'y, a length
of 14" X 4" board was obtained. This was
cut up into several 177 lengths, the length
fitting nicely behind the pancl  The base-
hoard, by the use of metal strips and screws,
could then be deepened in 4”7 steps to any
area necessary to mount any quantity of ap-
paratus without crowding. Fig 1 shows the
baseboard arrangement. )

CIRCUITS EXPERIMENTAL

In this hodge-podge., no untried arrange-
ments will be found. Those presented are
combined of practical and cffective arrange-
ments which are also theoretically sound.

By L. W. HATRY, 10X

Those included in the group in the article
are becoming more or less known, although
none of them have been published by anoth-
er writer, All of them liave been tested by
myseli.  All of them will work with varying
degrees of  satisfaction—depending  entirely
upon the builder’s patience.

In IFig, 2A is shown a one-tube reflex with
a crystal detector. The essentially new fea-
tures of this retlex circuit are in shunt-feed-
ing the audio-energy into the R.I% amplify-
ing tube and arranging the rotary plates of
the variable condenser so as to be grounded.
This method of coupling up the audio fre-
quency and radio frequency energies has
been called the Hartford Times Reflex Cir-
cuit, Practical constants for the circuit are:
1.1, 3" diameter, 50 turns No. 24 D.C.C.
wire; 1.2, 20 turns wound between the two
halves of L, which makes 40 turns in all,
same diameter and same wire; Cl and C are

phasized. Variation in the R.F. transformer
dimensions is possible, of course, In fact, it
other than 0005 mid. variable condensers
are on hand such a variation will be neces-
sary; with 00035 mid. size, the secondary
winding changes to 00 turns and with .00023
mid. to 73 turus, if the previously specified
coil diameter and wire-size are adhered to.
The antenna coils cannot be satisfactorily
tuned with a 00025 mid. condenser with
some antennas, but it is not necessary that
an experimental set cover the wave-length
band cxactly as one would expect of a fin-
ished set.

As you probably know, the crystal detector
is essentially a current-operated device. lVor
that reason, the performaunce of the crystal
is best when the ratio of turns between L.
and L2 i5 low. However, the size of 1.2
will determine the stability of the reflexed
tube unless some means of neutralization
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Fig._ 2A shows a I-tube reflex, the outstanding feature of which lies in the shunt feeding of the
audio frequency energy into the radio frequency amplifying tube, If it is desired to use a tube de-
tector in preference to a crystal, then connections should be made as in Fig. 2B.

.0005 mfd. variable condensers; C2 and C4
are .006 mfd. and .001 mfd. respectively; C3
i3 00005 microfarad, fixed or variable or
made according to I7ig, 5; C5 is .0001 to
0005 miid., depending upon the antenna, and
the R.IS.C. is 1500 turns of wire jumble-
wound on an ordinary thread spool or else
a 14”7 diameter dowel, tlie wire bheing 34
D.C.C. or D.S.C,, or smaller, The R.F. choke
winding should be mixed and not layer
wound, for a layer wound chioke is often
useless.  The condenser C3 must be 00003
mid. or less to avoid distortion, if a good
audio transformer is used. Should it hap-
pen that the audio transformer is bad, or
guilty of distortion, it may be found to pay
to experiment with various sizes of C3 since
a size can be found that will materially help
to smooth out the performance of a poor
transformer and make it produce fairly even
amplification over the audible range of fre-
quencies,  This effect will be noticed when
the bass notes seem to hecome umsuatly em-

| F- SIDE OF C4

1

]‘—AUTO-TRANSFORMER

|

| P OR CRYSTAL SIDE OF C4
end— >

\

.0l OR LARGER
<—RFEC.
FIG. 3

Impedance coupling may be used in place of a
transformer by following the above connec-
nections,

are provided. The connection of the neutral-
1zation components are indicated by the
dotted line. The small condenser C6 can be
any type of midget variable capacity. The
tap on L is determined by the number of
turns in L2, the 35th turn from the crystal
connection being found satisfactory.

Fig. 2B shows the tube detector connec-
tions, if a tube is to be used in preference
to the crystal.  The addition of regeneration
will result in something on the order of the
so-called Roberts’ circuit. A tickler coil for
regeneration would have relation to L, of
course, and would have to be about 18 turns.
In 2B, it is noticeable that no grid-condenser
is used. The detector in a reflex set, if a
tube, is more certain to be effective if the
tube is used as shown; 7. ¢., without a grid-
condenser, with 45 volts of “B” battery and
with the filament return to the negative side
of the “A” battery. It sometimes happens
that the performance of the detector tube is
improved under these conditions i the use
of from 1Y% to 414 volts of “C” battery is
experimented with,

Fig. 3, applying a change in Fig. 2. shows
the use of impedance audio-coupling in
place of an audio transformer. This is the
first time a reflex circuit has been shown
that could use impedance-coupling.  The im-
pedance can he an old audio transformer
sceondary  winding  with the primary left
free. The quality of musical reproduction
that results from the proper size of imped-
ance is nearly periect, and most AF. trans-
former secondarics are right for the type
01A tube. Don’t forget the R.F. choke.

FIGURE FOUR

In Fig. 4 is illustrated a more compli-
cated circuit.  The amplification resulting is
that of four tubes. while the erystal acts
as detector.  The sets assembled from it
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give Lwo stages of R, amplification, de-
tector and two stages of audio-amplifica-
tion, I it were neutralized it could be con-
sidered very similar to the five-tube neutro-
dyne.

An unusual arrangement of the audio
and radio circuits makes all of the audio cir-
cuits to he shunt-fed through R.I°. chokes.
Such an arrangement makes certain of the
highest grade of stability throughout the sct.

It seli-neutralization is depended upon,
the primaries of the R.F. transformers will
have to he of six or eight turns. Fig. 6
indicates the correct connections of the R.F,
transformers il the windings are wound in
the same direction. If the set is neutralized,
the primaries can be from 10 to 15 or 20
turns; the more turns there are, the less the
selectivity, but the greater the volume and
sensitivity—1.2 and 1.3 being the coils con-
cerned.  The antenna and secondaries’ coils,
1.1, 1.4 and 1., are made as described bhefore,
to fit the size of variable condenser on hand
to be used.

('3 and CC3 are again very small con-
densers ¢ la Fig 5, or else purchased in a

Tc

x c2 FIG 7

Another type of reflex circuit is shown in Fig.
7. The Wheatstone Bridge principle is used
here.

capacity of .00005 m{d. C4 is .002 mf. and
CS is adjusted for the size of antenna on
hand. C6 is .000 mfd.

Again it is important that the primary
1.2 shall be adjusted to fit with the crystal
detector, although the ratio 1.2:1. is not very
important, provided sufficient energy does
get from 1.2 to L.

The crystal detector in a reflex set is best
chosen for stability, which limits one to a
fixed detector preferably, and very likely to
a carborundum crystal.  An adjustable de-
tector will bhe stable enough,

If the Hazeltine or neutrodyne method of
nentralizing is employed, it will be found
relatively easy to neutralize the set. Due
to the fact that a reflex set couples up the
audio and R.I%. ends so thoroughly, it is
inevitable that audio oscillation should start
up, especialiy in this set.  That is what hap-
pens when the set howls. When it is neutral-
ized, it becomes stable and quiet. The business
of adjusting thus thoroughly smooths it out.

FIGURE SEVEN

In Tig. 7 is illustrated another method of
reflexing that does the things accomplished
in the Times circuit with perhaps neither
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This circuit, while more complicated than the one shown in Fig. 2A, gives an amplification equiv-
alent to four tubes, the crystal acting as a detector. There are two stages of R.F, and two stages
of A.F. If neutralized, the hook-up becomes equivalent to a five tube Neutrodyne.

less nor more complication, As a prelimi-
nary, it is necessary to mention what does
occur in the Times circuit that makes it
preierable to the normal reflex circuit.

The condenser normally in shunt to the
secondary of the audio transformer can or
can not cause bad distortion, depeuding upon

G
ABOUT |° *B
OR MORE
I PRI SEC
P F-
FIG S FIG. 6

"1t the windings of the R.F. tiinsinciners are
put on in the same direction, then the connec-
tions should be made as in Fig. 6.

its size. To avoid distortion, the condenser
should be .00005 mfd. or less, in a reflex
circuit using ordinary audio transformers,
and up to 0001 mfd. if usually good audio
transformers are on hand. In any case,
this capacity must be small. When a small
capacity is used in the usual reflex circuit
it permits excessive instability because R.I%
energy will go into the A.l'. transiormer,
and from there wander into other tubes and
their circuits and so be the beginner of use-
less and annoying feed-back. It is neces-
sary to use a small condenser and at the
same time climinate the feed-back. The
R.J%. choke does that trick. It prevents the
feed-back so that the condenser can be of
any size desired, which has proved proper.
Then it becomes exceedingly uscful to have
the rotary plates of the variable condenser
connected directly to the filament lines, and
to have the filaments grounded, to prevent
capacity effeet. This stunt puts the con-
denser mentioned, the fixed one. necessarily
at the grid end of the R.I\. transformer.

It also gains another valuable quality. Since
the ligh-potential electrostatic ficlds are not
confined to the stator plates, and from stage
to stige these are out of phase, it prevents
an_eclectrostatic or condenser coupling from
existing between stages of the R.FF. amplifica-
tion and so improves the notoriously bad
sclectivity of the usual reflex by removing
the cause. Although the R.IF. transformers
have been built with entire respect for radio-
enginecering data, the R.F. electrostatic feeds
provile free coupling that allow the R.F.
to cavort about with entire disregard of the
conventions,

Experiments with reflex circuits will more
than repay the constructor for his trouble.
The trend in present-day sets is to use a
large number of tubes, little or no regard

BRODM HANDLE

’
V78774 wWirEe
A FIG. Il B

:I‘h.e R.F. chokes are jumble-wound to min-
imize distributed capacity. Two winding forms
are shown,

bpmg given to economy of current consump-
tion. In practically every circuit but the
reflex, each tube is required to perform but
one duty, whether it be that of a detector,
oscillator, radio frequency amplifier or audio
frequency amplifier. However, a vacuum
tube can be made to act in a dual capacity
without sacrificing very much in either effi-
ciency or quality. If there is a slight de-
precation in quality due to reflexing, it is
more than compensated for in the reduction
of the total number of tuhes necessary,

FIG 8

The hook-up shown in Fig. 7 is indi-
cated in its equivalent ideographic
form in Fig. 8. C1 and C2 are midget
condensers forming the arms of a
Wheatstone Bridge and are used for
balancing the radio frequency currents
out of the audio frequency transformer,
the distributed capacity of which is
represented by the condenser C (the
secondary winding being indicated by
the dotted inductance across C.) This

method effectively prevents undesir-
able feed-back. Figs. 8 and 9 show
the equivalent traasmitting circuits

which tend to introduce distortion in a
reflex set because of the occurrence of
modulation. The similarity between
these circuits and the normal reflex ar-
rangement is immediately obvious.
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RADIO ORACLE

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

to this department cannot be answered

PREVENTING OSCILLATION

(483) Q. 1. Wiliam Klein, Bronx, N. Y.,
desires to know what mcthods may be used to
prevent a tuned radio freyuency set from oscil
lating.

A. 1. The two most popular methods of pre-
venting a tuned radio frequency set from oscil
lating are the following:

1. The coils are placed very close to the metal

RESISTANCE, 400
TO 1000 OHMS

G P

A variable resistance will prevent oscillation if
connected in the R.F. and detector grid circuits.

thus introduc.
These
any

end plates of the tuning condensers, thus
ing cddy current losses in the circuit.
losses in many cases will entirely suppress
tendency on the part of the set to oscillate.

2. Another method is to connect a resistance
of from 400 to 1,000 ohms in the grid circuit of
the radio frequency tubes, as shown in the dia-
gram on this page. The function of this “damper”
resistance, as it 1s called, is to absorb some of the
power flowing in the grid circuit. [f the damper
resistance is of the proper value, the oscillations
will be completely suppressed.

CAPACITY GROUND

(484) Q. 1. V. A. Bower, Shelburne, Canada,
writes that he has been able to receive signals on
his set by substituting for the regular ground a
wire dipped in a glass of water. e desires to
know whether he has discovered a new type of
ground. . i .

A. 1. It is entirely possible to rcceive radio
signals and to transmit them  without using a
direct ground connection. 1t is only necessary to
have a capacity effect between the receiving or
transmitting set and the ground. This is un-
doubtedly the situation that was found in the ex.
periment you outline, but the glass of water had
nothing to do with it. . .

Capacity grounds are also frequently used in air-
plane transmission and reception.  The counterpoise
used by the average amateur transmitter is a very
goold example of what might be termed a capacity
ground. .

CHARGING STORAGE “B” BATTERIES

(483) Q. 1. Geo. G. Abernethy, Toficld, Alta,,
Canada, desires information on how to use a Ford
generator in eonjunction  with a  step-up  trans-
former, equipped with a vibrator similar to a
spark coil for charging a 100-volt storage “B”
battery. . L

A. 1. We would most certainly advise against
your attempting to _procced as you have outlined.
Charging storage “B" batteries from such a source
would be a very expensive proposition and would
require quite a_ complicated layout of apparatus.
The hest thing for you to do would be to obtain a
small high-voltage generator, capable of delivering
up to % of an ampere. [f this is obtained in such
a size as to deliver approximately 120 volts, it
ceuld be used for charging storage *B™ bat-
teries. .

Q. 2. Can the step-up transformer and vihrator,
in conjunction with a filter, be used in place of a
“B'* battery?

A. 2. A device of this sort would not he practi-
cal to replace a ‘‘B” battery. If the correct filter
is used 1 conjunction with the generator men-
tioned in the answer to ynur first question, the
arrangement may be successfully used for supply-
ing the “B"” potential to your radio set.

“DX” CRYSTAL SET

(486) ©. 1. Marcus McCoy, Dallas. Texas,
wants us to tell hiin how to hook tup a crystal set
capable of receiving over long distances.

A. There is really no such thing as a “DX"
crystal set because of the fact that the same sct
will give results differing very much when used in
various localities. T.ocation as well as length and
height of aerial has a very great deal to do with
the “DX™ qualities of any receiver whether it em-
ploy a crystal (detector or a multitude of tuhes.
We would suggest that you use anv standard type
of crvstal detector circuit, preferably loosely
coupled to the antenna.

free. A charge of 50c. is made for all
NOISY BATTERIES
(487) Q. 1. Raymond J. King, Lincoln, Neb.,

asks if it is possible for a dry *“B™ battery to
cause noises iun a radio receiving set.

A. L. This is sometimes possible and is more
often noticed in cheaper types of batteries than
in those of standard well-known manufacture. Some
authorities claim that it is impossible for a dry
"B battery to cause noises in a radio receiving
set due to any intermittent or interrupted chemical
action that may take place within the cells, It is,
however, very true that a mechanically poor con-
nection may exist within a ‘‘B” battery due to
insccure soldering and then this joint causes tluctu-
ations of the current which, of course, will give
rise to disturbing noises in the reproducing element.
This, however, 1s a rather rare case, but must be
taken into consideration,

LOOP
(488). Q. 1. Richard Hays, Altoona, Canada,
asks how many feet of and what kind of wire
should be used in winding a loop for broadcst

reception. Also how large a form should be used
for supporting this wire?

A, 1. Use about 100 feet of wire. No. 18 hell
wire or some similar type will he fonnd quite
satisfactory. good many constructors prefer

stranded’ wire, such as lamp cord. Wind this on
a 3%- or 4-foot frame, ecither of the box type,
otherwise known as the solenoid, or in a spiral
form, on a set of four or more radial arms. Varicus
loops of different types have been illustrated in
past issues of this magazine and you can get a very
good idea of their construction from these articles.

SELF-NEUTRALIZATION

. (489) 0. 1. 1. L. Burmcister, Holyrood,
Ixfm., .has made up a tuned radio frequency re-
ceiver in which various adjustments of the neutral-

izing condenser do not affect reception. lie asks
why this is so.
A. 1. There are few rcccivers that will self-

;_veulralizc; your receiver secms to be one of the
ew.
Q. 2. How can a tuned radio frequency sct_of
this nature he made to oscillate or regencrate?
A. 2. Slightly changing the angtles of your
nentroformers should enable you to make the set
oscillate, if vou wish it to. or to only regenera‘e.,
Q. 2. Where should the grid returns of the
radio frequency and detector tuhes be connected.
A, 3. Be sure your radio frequency tubes do
not have the grid return leads connecting to the
A 4+ ; this return shoukl he to A — on all tubes
but the detector tuhe, when it should be at A +.

TANDEM TUNING

€490) Q. 1. R. L. Gordon. Loz Angeles,
Calif., asks: Is it possible to tune two stages of
radio frequency with one condenser of .001 mf.
capacity? T mnotice that in the tamdem condensers
now on the market the scts of rotating plates are
usially connected together, and in some, the sta-
tionary plates also.

A. 1. In the standard tandem coudenser the
rotary plates are usually connected together but the
sets of stationary plates are insulated from each
other. Tf the stator scts were all connected together.
the grids of the tubes in the R. . circitits would
all automatically be placed at the same potential
and no amplification would result,

CHOKE COIL AMPLIFIER

(491) Q. 1. James W. Johnson, Milwaukee,
Wis., asks: Can an audio frequency transformer,
the primary of which has been hurut out, be used
in any way in the amplifier circuit of a receiving

set?
1. Yes, the sccondary may Dbe used quite

£\,
snccessfully as a clhoke coil of an impedance conpled
amplifier by counecting as shown in the diagram.

.006 MF.
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The secondary of an audio transformer in

which the primary has been burnt out, may be

successfully used in an impedance-coupled
amplifier.

questions where a personal

Letters addressed
answer is desired.

amateur,

This will not give as much volume as .thc or_igin:ll
transformer connection, but the quality will be
greatly improved.

IMPEDANCE COIL DATA
(492) Q. 1. C. D. McGarity, St. Louis, Mo.,
wishes to construct a power amplifier using imped-
ance coupling aml would like to have the necessary
data for constructing the 30 heury choke coils.

WOUND FULL OF

Ne.38 ENAMELED CARDBOARD

~ TUBE

The construction data for an impedance coil tn
be used in a power amplifier is given in the
above diagram.

. 1. The corc for the coil should consist of a
bunulle of iron wires. 4 inches long and 134 inches
in diameter, A cardboard tube is slipped over the
core and fiber washers 2% inches in  dia-
meter are ghred to both ends of the cardhoard
nibe. The spool thus formed is then wound full of
No. 18 cnameled wirve.,  After the winding has been
completed, the coil should be carefully taped and
flexible leads Lrought out.

SUPER-HET—T. R. F.

(493) Q. 1. David Sinclair, San Jose. Calif.,
asks: \Vh{ is a Super-Heterodyne receiver em-
ploying only two stages of intermediate or radio
freqnency amplification considered to be superior
to a two stage tuned radio frequency amplificr?

A. 1. The main reason for this can be readily
seen when it is thoroughly understood that radio
frequency amplification takes place at its greatest
efficiency at a certain wave-length, and when the
transformers carrying the current are so designed
as to operate at their greatest efficiency at the
particular_wave-length or frequency to be amplified.
Tu the Super-Heterodyne receiver, all incoming
signals are acted ttpon hy an oscillator and as a
result, they are all changed, regardless of their
original wave-length, to one certain fixed wave-
length and are then amplified by the intenncdiate
stages. By proceeding in this manner, the two
requisites  of  efficient radio  frequency amplifica-
tion are obtaiued. First, the signals are amplified
at a wave-length where the greatest building up of
signal streng:h is possible and second. since all
signals are heterodyned to a specific frequency, the
intermediate amphfying transformers can be so
tuned as to pass this frequency with the greatest
cfficiency and the least loss.

In the tuned receiver, it is ohvions that
the transformers, heing variable, will work at a
greater efficiency at certain wave-lengths than at
others and in consequence it would he necessary to
change the electrical constants of the respective cir-
cuits for cach wave-length in order to regain the
loss. which is quite imnractical. From these
statements, it can he readily seen that the Super-
Heterodyne is justly considered superior to a tuned
radio frequency amplifier, proviling, of course, that
the Super-Heterodyne is properly designed, built
and operated.

TUBE REJUVENATION

(494) Q. 1. J. K. McVicker, Mansield.
Ohio, wants to know: Is tube rejuvenation prac-
tical?

A. 1. This process is entirely practical and is

in wide use today. Tt is one that will give excel-
lent results if it is rightly carried through, hut
which may result in failure if the apparatus used
is not properly designed. Furthermore, when
rejuvenating tithes hv the flash process, it is nec-
essary that the high wvoltage be applied to the
filament of the tuhe only through a short and
definite period of time.  Then too. the aging
process miust he finished for a period of time suffi-
cient for the purpose and during this time. the
plate voltage mnst not he applied, The editor
of this department has used a tube rejuvenator in
his lahoratory for some time and has had exccllent
reanlts with hoth the 199 and the 201A types of
tiuhes. Tt mnst he noted here that tube rejuvena-
tion is practical only for those tubes having thori-
ated filaments,
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WE ARE GOING TO TRY THIS

“Ah!’ said an old chemist to a friend who
had just called at the laboratory, 1 was
hoping you'd look in. T want your help.”

“Certainly,” was the reply. "“What can
I do for you:”

“This ts what's bothering me,” continued
the old man as he produced a sheet of paper
covered with a quantity of white powder,

“My tongue has become so vitiated through
continually tasting things that | can’'t trust
it any longer. Just put a little of this on
your tongue and tell me what it tastes like.”

The friend complied while the chemist
gazed intently at him. “Lo you notice any
effects #” he asked.

“No.”

“Is it unpleasunt?”’

“No,” saul the other, “but rather bitter.”

“I thought so.” was the reply.

“But what is 1t?" asked the friend.

“I don’t know,” said the old man. “That’s
what I'm (rying to find out; someone round
here has been poisoning horses with it."—
William Short,

TOO NATURAL

I IRSTSTUDENT :
“I can’t see why
yvou fell  asleep
when the profes-
sor made the talk
so realistic.”

Secoxn STU -
DENT : “That's
just it, he talked
on “Chloroform
and Ither as An-

During the Great War (1914-18) the per-
sonnel of the British Mctearological Services
was  sometimes  recruited  from  strange
sources.

One well known officer. on receiving in-
structions from G. H. Q. concerning the cor-
rect reading of the meniscus was known to
have hunted all around the Air Station “for
the bally instrument.”

On  another occasion,” with  unconscious
humor, lie reported the state of the weather
in his locality as “Fumility 906 "—1{. 11,
Fortescuelong.

HALITOSIS?

Strarox  (ap-
plving the anacs-
thetic to  bov):
“Sonny, do  you
mind the gas?”

Litnie Bovy :
“It's  all  right!
You kin keep
right on tatking.”
—IWilliam A.
IHettler, Reporter
No. 11783,

REACTION IN A LOOK
Why did Lot's wife turn to a pillar of
salt?
She gave the city of Sodom an acid look.
It was base of her to do this and because of
that she neutralized.—Albert Iall.

A CORKER

Pat went to the druggist to get an empty
hottle.  Sclecting one tha: answered his pur-
pose he asked, “How much?®”

“Well, said the clerk. “if vou want the
empty bottle it'll be five cents, but if vou
want something put in it we won’'t charge
anvthing for the bottle.”

“Qure, that's fair enough,” observed Pat,
“put in a cork.”—Mrs. G. J. De Litterst.

Scientific Humor

SAAASESEEE e e s e s ~
: TU-BE ORNOT TU-BE 1
I sold my Re- :

! {,) _ ,_/)»“\?(N}V flex Four §
4 “wfs~~- and built a A

b\ | )\, /-~ Super het. |
b ; /“- -~ How many |
b : SR tubes? Well, 1
: "‘-‘éﬁ’l I just for- J|
b ; get; {
! But a B plus |}
b wire kissed
an A plus

3 , q
post {
And a flock of tubes gave up the ghost, 4
So I'm making a Crystal Set. 1
—Norman I. Schiller. 1
FTTTveTow. P e i i, P

HADN'T HE TWO TEMPLES?

JAke: “\What was Solomon's temple cov-
ered with?”

Peti: “Hair,”—N. Compton.

t L reccize dailly from one to
tweo hundred contributions to
this department. Of these only
one or two arc available, 117e desire to
publish only scientific humor and all
contributions should be original if pos-
sible. Do nat copy jokes from old
books or othcr publications as they
have little or no chance here. By
scientific lnouor e mean only such
jokes as contain something of a scien-
tific nature.  Note our prize winners.
1 rite cach joke on a separate sheet
and sign your name and addicss to it
W rite oniy on one side of sheet. 117e
cannot return unaccepted jokes. Please
do not enclose return postage.

Al jokes published here are paid
for at the rate of one dollar cach, be-
sides the first prize of three dollars
for the best joke submitted  cach
wmonth. Fn the cvent that two people
send i the same joke so as to tic for
the prize, then the sum of three dollars
in cash will be paid to cach onc.

PN
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THE THERMOCAT
N I have just
"4 marvelous and
stupendous inven-

tion. In fact it

{ is the most im-

3 portant and revo-

lutionary  inven-

# tion that T have

F invented t his

Eﬁ week. A thermo-

ature of a room, etc. They are very costly
and apt to get out of order. My new in-
vention, THE THERMOCAT, is very
cheap, low initial cost, hardly any upkeep
and casily replaced. The device consists
of a stove, a piecce of string @any color).
and a cat. The cat’s tail is very necessary.
<0 a hob-taited one will not work. The cat
must be trained to sleep on top of the stove,
draft control,  When the cat feels that the
stove is too warm a place to stay. he (or
she), jumps off the stove, therchy closing
the draft. As the room gets cooler the ca:
feels the need of a warmer climate. So he
(or she), jumps up onto the stave, thus open-
ing the draft. The action continues until
the cat wears out. Warning to the public
and others: Patent not applied for.—I¥. O.

completed a most
stat is a device which controls the temper-
the string connects his (or her), tail to the
Milligan.
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THEY DON'T CALL IT A BATH!
Doctor: “Sambo, [ can think of but one

thing that will cure you and that is an
electric bath.”
Sastpo: “Naw, suh, Doctah, yu' ain't

talkir’ to dis here nigger. 1 had a frien’
what took one of them things down in Sing
Sing an’ it drowned him!"—II"cldon Mor-
phicae.

CUR RESTAURANT FRIES IT
THAT WAY!

Frzst ScorcHyAaN, putting Lux in a fry-
ing pan and tossing it about.

Seconn  Scorcuaax: “Say, what's the
idea of fryving that bacon in Lux?"

IFigsT Scorcnyax: “IH'mm, T don’t want
the bacon to shrink."—Joseph Cada.

COARSE
Labpy: “Why are you painting the inside
of the chicken coop?”
“Dappy: “To prevent the chickens from
eating the grains in the wood."—/". O'Con-
nell.

THE CLINCHING POIN

ILECT URER
(in restaurant):
And so [ have
comvinced your of
the truth of the
theary of evolu-
tion?2  Can  you
tell me what you
consider the de-
ciding  factor in — J
my argument ? 1 1 Yyl "f".'ﬁ:\

Warrer: “Hearing you ecat the noodle
soup, sir.—I1", 117, Hatficld.

THE LEAD ACTS AS A GRID LEAK

Jessie: “Why does he tune with the end
of a pencil®”

Mary: “To secure remote control, you
dumbhell.”—!Tarzey Thowpson.

EASY TO CONTROLLER NOW

Joux: “I hear you have a very wicked
daughter.”

I’eTE THE Rapio Fax: “Not any more,

John. T managed to transformer and it is
now hard to detector faults.”—Harvey
Thompson,

CRACKED CACKLES

Little Willie
came into the
house much excit-
ed and shouted
for Dad.

“Well, what s
1t 2" said Dad.

“‘Pa, 1f a
chicken sits on
cracked eggs will
the little chicks
be crazy "—Ilarold Iloyt.

DON'T PULL THIS GAG

GrorGE  (Exalted Teader): “Say, fellers,
yor'd all better look out for snares and pit-
falls!  This mornin’® T says to Pop, ‘Say,
Pop. can you spare two-bits? T want to
get one of them Scientific Magyzines.” Pop
reached up to the top shelf, pulled down a
old dusty book, and says: ‘Here's some-
thing von might like to look over.” T tonk
it cagerly and read what the front savs:
‘G-ammar as a Science—By Sisk.”"—.:fnne
S. Oughton.

QUARTZ IT'S NOT

TeacuEr: “Johnny, what is quartz glass?™
Jouxxy: “Milk Bottles”—D. S. Kolb.
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No. 1,584,979, issued to William C.

Clausen. In this invention we find a
gyroscopic top constructed in the
frame upon which is mounted a doll.
The figure is caused to rotate upon
one of its lower limbs and the other
limb being articulated will swing
freely outward, giving the appearance
of pirouetting. At the bottom of ths
leg upon which the doll pivots a ball
bearing is afixed to reduce friction.

LOUD SPEAKER

No. 1,581,107 issucd to Robert W,
Erickson, In this loud speaker the
inventor  attempts  {o  utilize  the
sound-producing mechanisms of the
ordinary types of talking machines
or phonographs now in gencral uss
and he thus secures the advantages
of a loud speaker without the neces-
sity of installing extra equipment,
except the unit itself. It will be
noted that the needle of the phono-
graph reproducer is mounted upon an
armature or reed located between
two clectro magnets.

TWO-FILAMENT LAMP

No. 1,581,600 issued to Arthur L.
Powell, The filament in this lamp is
double and so arranged that only
one filament is in the circuit. Should
this filament break or fuse the lead-
in wire automatically closes the cir-
cuit to the other filament.

WATERING SYSTEM

No. 1,585,182, issued to Edwin V.
Blankenship. This invention relates
to irrigation systems and to a sys-
tem  for conserving the water of
mountain streams for irrigation pur-
poses, or at lecst, so the inventor
claims., We do not know whether we
should smile at the invention or
whether the inventor intended to bs
absolutely serious. It follows that
the inventor intends to employ water
coming from a mountain reservoir
and that he intends to lead this
water through a pipe fitted with a
sptay. The water being broken up
into fine particles will be frozen by
the cold climate and it will remain
as snow or ice until spring to be thea
fead down for irrigation purposes.
Why ice or snow should be storcd in
a reservoir in preference to watser it-
self is something we cannot under-
stard.

The inventor may be trying to ar-
rive at some particular result which
is not disclosed in his patent, but in
his claims we fail to find anything of
value. It is obvious that a pile of
stcw forming at one end of a res-
ervoir will occupy much more space
than the water from which that snow
was formed.

ASH TRAY

ARM OF
CHAIR OR~
TABLE

7

7

No. 1,580,788 issued to James B.
Lingard. This invention is a novel
device adapted to serve as an ash
tray and a cigar support. It will be
secen that by depressing the cigar
support the arm beneath the tray is
forced downward and in this man-
rer the tray can be attached to or
removed from the top of the table
or the arm of a chair, to which,
when it is attached, it is firmly held.
The rod holding the cigar receptacl:
is square and is contiguous with
the clamping member, which being
square, will.not shift laterally.

WINDSHIELD CLEANER

’

A

/ swiTcH )
SOLENOID o~ pivoT

WIPING —=-—/~ \

MEMBER ({} X

A=

No. 1,584,821, issued to Henry G.
Sparks. In the electrical windshield

wiper illustrated here, two solenoids
are employed to operate the wiper
and a switch is so arranged that
when the wiping member is in one
extreme position, it flips the switch
energizing the companion solenoid.
The cores of the solenoids serve as
pistons in a sort of dash pst arrange-
ment which allows for regulation of
speed.

RUBBER TOOTHBRUSH

o

No. 1,578,074 issued to Germain
Chandler. In this rubber toothbrush
we find a highly sanitary article hav-
ing no crevices or pockets. yet one
which can be cleaned easily and in
which the bristles can immediately
be replaced. Note the unique design.

PORTFOLIO

No. 1,577,697 issued to James D.
Douglas. In this portfolio which may
be converted into a stand, the upper
element acts as a support for the
upturned leaves and the downiurned
leaves rest on the low=r covwer mem-
ber. Both may Be oaserved at the
same time.

SUBMARINE VESSEL

No. 1,581,580 issued to Frank Laski.
This invention relates primarily to a
toy submarine which is filled with

compressed air. It will be noted that
to the bottom end of periscops a
chamber is attached. This chamber
is like a pill box open at the back.
Compressed air from the submarine
passing from a valve into the pill box
very slowly, increases the buoyancy
of the submarine and causes it to
rise to the surface. When arriving at
the surface the weight of the peris-
cope tips the pill box raising the
back end and permits the air to es-
cap=; the submarine then again sinks
beneath the surface. The inventor
has claimed that an actual model op-
erated for five hours with but ffty
pounds of initial pressure with a sub-
mergence every five minutes,

CHEMICAL GARDEN

No. 1,584.779 issued to George C.
Krug. We do not wish to be called
authorities on patent situations but
it certainly surprises us to find that
the time-worn stunt of producing
chemical gardens which has been il-
lustrated in this magazine time and
again, and which is found in every
chemical book, intended for the am-
ateur, has been granted a patent.
Whether or not the claims would
ever stand the test of court litigation

is something which we cannot decide.

Without a doubt the inventor’s first
claim is strong, but he must have
known that he was not the first one
to produce a chemical garden. Of
course, he uses a few sea shells and
sea beans in his chemical garden,
but this combination is not new in-
asmuch as it has been advocated be-
fore and sand and small pebbles are
generally always employed.

Well, as the old saying goes, you can
get a patent on anything, even on
perpetual motion, if you don’t call it
that.

NOTICE TO READERS. The above illustrated and described devices
have recently been issued patent protection but are not as yet to our
knowledge available on the market. We regret to advise that it is im.
possible to supply the names and addresses of inventnrs of the ahove de-
vices to any of our readers. The only records available, and they are at

the D'atent Office at Washing.on, D. C., give only the addresses of the
inventors at the time of application for a patent. Many months have
clapsed since that time, and those records are necessarily inaccurate.
Therefore, kindly do not request such information. —EDITOR.
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The “Oracle” is for the sole benefit of all scientific students, Questions 3
the henefit of all but only matter of sufficient in-
Rules under which questions will he answered:
be submitted to be answered.

matter must be typewritten
no penciled matter considered.

will be answered here for

terest will be published.
1. Only three questions can ]
2. Only one side of shect to be written ong

or clse written in ink;

Sketches, diagrams, etc,, must be on separate shects.
addressed to this department cannot be answered by mail free of charge.

1f a quick answer is desired by mail, a nominal charge of 50 cents i3
made for cach question.
or intricate calculations, a special rate will be charged.
be informed as to the fee before such questions are answered.

Questions

[f the questions entail considerable research work
Caorrespondents will

SHOCKING MACHINE

(2088) Q. 1. John Dowalo, Donora,
askie for a simple method of making an
shocking machine.

A, 1. About the simplest method of making an
cleetrical shocking machine is to connect the cleee
trodes to the contacts of an onlinary clectric hell or
Imzrer as shown in the diagram. The clectrodes
may be small metal cylinders or metal-handlen
kuives. By grasping the clectrodes when the hell is
ringing, a distinet shock ean be felt which will not
be too severe. 1 it is «desired fo inerease the effect

P'enna.,
clectrical

of the shock. the hamds slumll be wetted hefore
grasping the electrodes.
BUZZER -, —
W h

ELECTRODES
_’ 3
¥ <
| (\
BATTERY- ... =L SW.

An ordinary housc buzzer to which a pair of

electrodes are connected. as indicated in the

diagram above, makes an excellent shocking
machine.

ALKALINE VS, LEAD BATTERY

(2089) Q. 1. J. M. Vertrees, Sonora, Ky., de-
sires to have a ecomparison between the  Ilison
alkaline storage hattery and the lead plate batte

1. The voltage of the Edison alkaline stor
hatttery

is less than that of the standard lead eell,
heing approximately 1.5 volts when fully charged.
The average discharge voltage is abont 1.2,

The space per kilowatt-our capacity of the stand.
ard lead storage hattery is slightly s than that
of the Bdison. The Edison cell requires four or five
times as much water to veplace that lost by evapo-
ration.

The normal watt-hour efficiency of the lead stor-
age battery is from 73 to 80%. amd that of the
Tdicon cell is from 60 ta 755, At high discharge

7.

rate, the lead cell is much snperior to the Fdism
cell. Tn ahility to take recharge at a high initial

rate. the lead cell is superior. The fnitinl cost of
the Falison cell is greater, In serviceability at tem
peratures helow 40° Fahrenheit, the lead cell is <n
perior to the Tadison ecll

In spite of several apparent advantages of the
Tead coll over the alkaline cell, the latter is never -
eless el more mgaed and will stand up mnch
better under abnse. The Bdison cell may be left
ctanding idle for extendal periods of time without
Deing harmed ; may he overcharged withont heing
seriously  damaged amd has a longer life than the
lead plate batters. A Jirt-virenit does not have
the sione bad effect npon the Edison cell as npon
the lead plate cdll

STAIN-REMOVING SOAP

20900 Q. 1. Stephen Mo Ward, Springfield.
Mies.. acks what preparation will guiekly remove
vegetable staius from the hads without iniury.

A 1. The following compaosition  will miuke @
soap which will remove vepetable stains from the
hands.

Cocoannt oil. ... .. 300 parts
Tallow 200 ¢
Caustic soc 150 ¢
Fresh ox-pall. ... 00
Ol of tarpentine . 6 “
Ammonia (sp. gr. 09D ...

BONZINe v v e annssn s 214 ¢

Saponiiy by heat, cool, add the
volatile liquids, mul mokd.
PREPARING STEEL SURFACES

(2091) Q. 1. Richard B. Jones, New York,
City, wants to know: HHow may the surfaces of

hard steel plates be prepared so that scratch marks
way be casily made upon them?

A. 1. Reference marks, ete,, may be made on
even the very hardest steel plates by first swabhing
the suriace with a concentrated solndion of coppet
sulphate.  This plates the surface with metallic cop-
per which is < it and readily takes scrateh marks
and center-punch narks.

BATTERY CHARGING RECTIFIER

2092y Q. 1. William Sicgferth, Akron, Ohio,
desives to know how a transformer with a variable
step-down ratic can be used for charging low volg-

age batteries with a  lead-aluminur rectifier in
SUTICS.
A. 1. The transformer you mention is nnt very

aitable for charging batteries, since the lead-alum.
innm rectifier operates only at a fairly high voltage,
I'robably the simplest thing for you to do woull
he to miake up an ordinary four jar aluminum and
lead electrolytic rectiner, hooking it up according to
Fig. 1. Oue quart jars should he nsed and should
he filled with a saturated but not super-saturated
solution of hori x in water.  The number of lamps in
the lamp bank will depend npon the rate at which
vou wish to charge your battery and for general
purposes  abont  five  100-watt  lamps will  he
amply sufficient.  This will allow your battery to
charge at slightly less than five amperes,

The tantalum rectifier can he operated against a
counter emf of from 2 to 14 volts, and may there-
fore be used in conjunction with a step-down trans-
farmer. as shown in Fig. 2. The electrolyte is a sohi-
tinn of snlphuric aid of specific gravity 1.100, with
the addition of a slight amount of ferrous sulphate.

Q. 2.—\What kind of a resistance should bhe used
in conjunction with a six-volt auto hurn motor in
order that it may be operated from a thirty-two
volt line?

A.2. A variahle resistance having a range of
approximately from 2 to 10 ohms and a current
carrying capacity of about 8 amperes.

RECTIFIER
) JARS,

LAMP
BANK
‘/

BATTERY

The connections for a chemical rectifier battery
charging are shown above. Fig. 1

STEP DOWN
TRANSFORMER

F1G.2

A tantalum rectifier operates satisfactorily at
tow voltage, and may therefore be used with a
step-down transformer.

—

SURVEYING WITHOUT INSTRUMENTS

(2093) Q. 1. Paul Strong, Cleveland, Olio, de-
sres to know how a plot of gronnd such as a camp
contuining a and several small buildings
may be s withont the use of instrmuents
other than compass, a measuring tape and &
trinn e,

It is not difficult to survey a camp or other
similar plot of ground without the use of sur-

veying instruments, if the procedure given
herewith is followed,
A. 1. This may be easily accomplished by laying

out a hase line throurh the center of the area to
be surveyved and measuving off at_right angles to this
Lase line the distances of the varions objects such as
trees, buildings. ¢te.  This base line or reference line
mar be sct-up by tightly stretehing o length of
twine or tape from one hondary of the grounds
to :he other, Distances from the base liue to the
trees and  bnildings may Dbe measured at  right
anples, with the ail of a right triangle or by the
“2 4 and S rule” used by bunilders.  Bn addition to
measnring the distances from the hase line, a men-
arement is also taken in cach case from one enl
of 1he hase line to that poiut on the hase line from
which the right angle measnrement is taken. As each
realing is made, it is noted down in a hook to-
woether with a little sketch.  From the results oh-
tained in this manner, a fairly reliable map can be
plotted.

SOLIDIFYING OF WATER

(2094) Q. 1. A. H. Tacquard, Jr.. San An-
tonio, Texas, writes that he recently heard the state-
ment that water would reach a temperature lower
than the freezing point without frcezing, provided
the water was kept absohttely motionless.  He men-
tions an experience which was described to him as
follows:  There was a bottle full of water on a
wihnlow sill and the ohserver was surprised to see
thiat the water was in a lignid «tate when he knew
that it should be frozen solid. The hartle was
picked up ot of enrinsity and immediately the water
froze solid and broke the bottle.  Mr. Tacquard is
of the opinion that the water was alreuly frozen
ar«d the hottle cracked. but not hroken and that
upon being disturbed. the hottle fell to picces.

A. 1. Tt is frequent for water to remain in a
liguid state at a temperature lower than the ireezing
point. provided that it is kept periectly still.  As
scon as it is slightly agitated, or if a bit of ice i3
dropped into it the water will at once crystatiz *
i i expanding nearly ten percent in volum:
with irresistible force. The same phenomenon casy
he experienced with a saturated solution of sodium
thiosulphate, Tf a crystal of “hypo.” as it is known,
is dropped into such a solution, the solution will at
omce crystallize, becoming very cold. This can he
acconnted for only Dby the assmuption that the
molecules composing the solution are i a state
of unequilibrium.
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SHINE REMOVER
(2095) CQ. 1. William Wagner, Drums, Penna.,

asks: V. lat substance can be used to remove shine
froin bl . serge suits and yet not harm the ma-
terial?

A. 1. If blue serge material is steamed when it

is being .ressed, it will not become shiny.  Further-
more, v..en pressing by hand, a small quantity oi
viegar added to tite water in which the pressing
cloth is 1aoistened will assist in preventing shine.

As to the removal of shine aiter it has becomne
cvident, we would advise that this is a rather dif-
ficult thing to do. No liquid of which we have
any record will perform this work, You must real-
ize that the reason 1or shine on blue serge material
is because of the fact that the nap has been worn ott
the cloth. Sometimes this nap can be partially re-
stored by brushing. It is also said that rubbing the
shiny parts lightly with sandpaper will remove the
shine by restoring the nap. In any event, we do
not believe that tiere is a liquid in existence that
will perform this work.

AUTOMATIC CIRCUIT BREAKER

(2096) Q. 1. Homer Montague, Dormont, Pa.,
desires to have explained the principle oi the auto-
matic circuit breaker?

. 1. The principal demand for circuit breakers
is to have them open the cirenit when ihe current
reaches a eertain predetermined value and circuit
breakers are designed with this end in view., The;
are also built for underload conditions, to open o.
minimum current; for overvoltage, to open when
the voltage exceeds a ccrtain value; for undervolt-
age, to open when the voltage falls below a eertain
minimum value ; for reversal when the current tlows
in the opposite direction through the breaker from
that which was intended. It is of course possible
to combine the various features of overload, under-
Toad, reversal, ete., in one and the same breaker.

Breakers are usually made adjnstable so that they
can be set to operate at any predetermined current,
In the ordinary type of carbon circuit breaker, an
excess of current through the solenvid canses, a
plunger to be drawn into the solenoid, tripping the
breaker and opening the circuit.  The cireuit is
opened in two stages. The copper electrodes on the
circuit hreaker are separated first and then the
carban cleetrodes.  The object of this procedure is
to confine the inevitable instant of arcing when the
circuit is opeuced to the carbon ¢lectrodes in order
to prevent the copper electrodes from being hurnt
away.

AILERONS

(2097 Q. 1. Victor J. Oppenhcim,
Fla., asks: Of what
small
plane?

A, 1. These scctions are used for the purposc
of cnabling the pilot to turn sharp corners by
banking or to make it possible for him to quickly
place his airplane upon a level keel when thrown
out of that position by sudden gusts of air. The
operation of these ailerons will he made obvious
by reference to the accompanying drawings, At
1 is shown au airplane tilted off level keel. The
pilot manipulates the aileron controls to the posi-
tion shown by A and Al and causes the ship to
regain the position shown at 2. In case the tilt is
in the opposite direction as at 3, the ailerons are
also set in the opposite direction so as to counter-
act the inclination, In the case of using ailerons
for banking when turning the ship, the action is
obvious. When an aileron is tilted so that its angle
is above that of the horizontal plane of the wings,
it tends to force that side of the plane downward.
When it is tilted at an angle so that its angle
is downward from the wing, it tends to force
that side upward. These forces are indicated by

Tampa,
purpose are the ailerons or
movable sections of the wings of an air-

By manipulating the levers controlling the ail-
erons, the airplane is directed as desired.

the arrows L and L1 in 1 and 3. Ailerons are
used in connection with the vertical rudder for
turning and manocuvering the airplane,

STREAM-LINING

Q. 1. Raymond Williams, Kansas City,
Io., asks:  What is the cffect of stream-lining a
body that is to travel rapidly through the air?

A. 1. The reason for stream-line shapes on high
specd automobles and airplanes will bhecome obvi-
ous upon a short consideration ot the conditions
under which any such body has to travel. By
reference to the drawing in this column it wiil
be seen that a bady traveling through the air
such as B canses the uir to stream around it in the
direction of the arrows. As the body continues
to rush, the air stream closes up in back of it and if
there is a flat rear section, the air directly in the
rear of the boay wili be very turbulent, reduced
in pressure, giving a_suction effect, and will tend
to retard its travel. By formug the body as shuwn
in tie drawing, there is very little turbulence at
I and, thercfore, there is little retardation effect.
The principal resistance to the travel 15 due to
friction with the air on the sides of the body
which of course can be reduced to a considerable
degree by proper smooth finishing of the suriaces.

(2098)

The effect of stream-lining a body is to reduce
the air resistance when the body is in motion.
The path of the air currents against a stream-
lined airplane or automobile is here indicated,

TANTALUM RECTIFIER

(2099 Q. 1. Johu B. Anderson, Chicago, 1IIi.,
asks: What is the lowest vo tage that will be
rectificd hy an eleetrical instrument using a tanta.
lim eleetrode?

A 1o A rectifier of this nature will operate
particularly well on voltages of from 2 to 14 volts,
waximum cfiicieney being at about 14 volts,

Q. 2, What solution is used with a tantalum
rectifier?

A. 2. A sulphuric acid solution of about the
same density as used in storage batteries is usually
used for this purpose. In a certain manufactured
type of tantalum rectifier, a small amount of
ferrous sulphate is added.  This latter mentioned
composition is fully covered by patents,

VISCOSITY
(21000 Q. 1. llarold  Vickers,

Conn., asks:  What is viscosity?

A. 1. This term may be considered as a kind
of internal friction between adjacent layers of a
heavy liquid, The energy spent in overcoming
viscosity appears as heat,  In a fluid such as tar
or syrup, both of which are called viscous and
may be citcd as examples, one laver slides over the
adjacent laver with a veloeity depending on  the
stress to which the liquid is submitted and also on
the viscosity of the substance. The slower the
motion of the layers of the material for a given
stress, the greater is said to be the viscosity of it

Greenwich,

DRILLING CHINAWARE

(2101) Q. 1. Paul L. Webb, Huntington, W.
Va., desires to know a safe method of drilling holes
in delicate chinaware.

1. Any method that we could recommend for
drilling holes in gennine. China wonld he aceom-
panied by great danger. Tt is practically impossible
to use a perfect method that is not liable to break
the material being used.  In general, we wonld ad-
vise a triangnlar file, the end of which has been
crennd off at an angle and which is clamped to a
ﬁnw speed drill press and used as a drill. Use tur-
pentine for a lubricant.  Proceed slowly and apply
very light pressure.

Another method which has recently come to our
attention tmt which we cannot gnarantee, :\lgimug.h
we have scen it work on some fragile materials, is
to sharpen an ordinary center punch until the point
is very sharp.  This point is placed directly on tha2
picce of material that is to be punched and the other
end of the center punch is hit a sharp blow. The
writer has personally seen this method work per-
fectly upon a thin sea shell, which material is ex-
tremely hard to drifl with any of the ordinary
methods.  For further information we refer yon to
the August, 1924 issuc of this magazine.

LEAP YEAR QUERY

(2102) Q. 1. George Renson, Astoria, I.. I.,
says: From the year 1 up till the present time, there
has been a leap year every fonr years, making a
gain of 1 day for each 4 years. The total time
gained is 475 days or 1 year and 110 days over
Would this not be 1927 instead of 19267 Arc the
years longer? What has become of the days gained
since the year 1 up till the year 19267

A. 1. You ecvidently do not take into account
the fact that a year is actnally 365Y% days long
rather than 365 days. 365' days represent
the time necessary for the carth to mmake one com-
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plete revolution about the sun. 1t is more conveni-
eit to add one complete day to tne year after four
years than to adid one.quarter of a day every year,
This artificially makes the leap years one day longer
than the ordinary years. \We are therefore living
in 1926 rather than in 1927 as you suggest.

HARDNESS OF METALS

(2103) Q. 1. James B. Riesse, Jersey City,
N. J., asks: Ilow is the degree of hardness ot
metals determined ?

A 1. There are several methods for testing the
hardness of metals in nse at the present tine. The
two most reliable ways of doing this are by means
of the Shore scleroscope and tlie Brinell hardiess
machine. The latter operates in the following
nianner:

A steel ball, 10 mm. (0.3937 in.) in diam., is
forced with a pressure of 3000 kg, (6614 ths) into
a tlat surface on the sample to be tested, so as to
make a slight spherical indentation, the diameter of
which may be measured by a microscope or the
depth by a micrometer. The hardness is defined as
the quotient of the pressure by the area of the in-

dentation. _ From the measurement the “hardness
number” is calculated by one of the following
formulas :

H=K (r + Vr*—R? =+ 2prR?, or H=K-=2grd

K=load, = 3000 kg, r = radius of ball, = §
nm., R = radius and d = depth of indentation.

The following table gives the hardness number
corresponding to different values of R and d.

R 1 R i34 R II
100 945 240 156 3.80 546
1.20 654 2.00 131 4.00  47.8
1.40 477 2.80 11 4.20 41.7
L60 363  3.00 95.5 440 30.4
1.80 285  3.20 82,5 4.60 314
2.00 229 3.40 7l.o 4.80 20.5
3.20 187 300 02.4 495 222
d 11 d i3 d 11
LO0 955 220 434 360 265
1.10 Ra.¥ 2.40 39.8 3.80 25.1
1.20 79.0 2.600 du.7 4.00 239
1.40 68.2 2.80 34.1 +4.50 21.2
1.60 397 300 31.8 3500 19.1
1.80 50 3.20 208 5.50 17.4
2,00 480 340 281 000 159

‘The harlncess of stecl, as determined by the Brin-
el method, has a direct relation to the tensile
strength, and is equal to the product of a coeffis
cient, C, into the hardness number. Experiments
niule in Sweden with annealed steel showed that
when the impression was made transversely to the
roling direction, wirth 1 below 173, C=0.302; with
I above 175, ('=0.344. When the fiapression was
made in the rolling direction, with H below 175,
=0.354; with I above 175, C=0.324. The proe
duct C X H, or the tensile strength, is expressed
in kilograms per square millimeter,

The scleroscope is the name of an instrument in-
vented by A. F. Shore for determining the hardness
of metals. It consists essentially of a vertical glass
tuhe in which slides freely a small cylinder of very
hard steel, pointed on the lower end, and called the
liammer.  This hammer is allowed to fall about 10
inches on the sample to be icsted, and the sz
it rebounds is taken as a measure of the hardness
of the metal. A scale on the tube is divided into
140 equal parts, and the hardness is expressed as
the number on the scale to which the hammer re-
bounds.  Measured in this way the hardness of dif-
ferent substances is as follows: Glass, 130; por-
celain, 120; hardest steel, 110; tool steel, 1%(.,
may be as low as 31 mild steel, 0.5%C, 26 to 30;
Kray castings, 39; wrought iron, 18; Babbitt metal,
4 to 10; soft brass, 12; zinc, 8; copper, 6; lead, 2.

.
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LUMINOUS PAINT-

Make Your Watches, Clocks, Etc.,
VlSlble by nght The very latest dircovery in the

nemn(:ﬁe norlnl Hllhherlo. DI;IC;
we have ut lan

succerded in rroducmu (hln nmnrknb& L U\MNOUS l’AlﬁT which, applied to
the surface of any article, emits rays of white light, rendering it perfectly visible
in the dark. THE DARKER THME NIGHT, THE MORE BRILLIANT IT SHINES. Quite
simple to une. e — you can do it. A little anplied to the dial of your
wutch or ¢loek mll c-m\hle yau o teil the time by night. You can coat the push
buttons or swilch plates of your electric lights, match Doxes, and innumerable
other articles : mike y wn L rucifizes, 1 Ronarles, ete.
Bottle containing Numelenl to cnat several amall lrllclml Price 25¢.
sises 30cand $10stpald. Johnson Smith & Ca., Dept. 346 Raclne. Wis.

The ¢Little Giant’® Typewriter

A First Class Writing
Machine For $1.50

A perfoct little typewriter for $1.50,
Thereace”thaurm JZ"" { peceana wiid
'oul ike Uer a typew riter, uf
hims Beoda and BB B sy
un: the ezpanse attached to the pura

haso arud use of & fifty or seventy-five
dollnr muzhme

Larger

To such pcrmn we
Li tl

BNyONe ean
to ernu it. and write
d p.dly 1{\)‘ tI:ey woul d w]

n io letters of the alphabet
ot {rtqu-n!ly used are s6 grouped as to ensblo ono “to write rapudly, the el
1 to 10. and the punctuntion marks beine together. Wi ia machine you can_ esen;

your he-z girl typewritten love lettern, address envelopes, mako out bills, and do almoet
®ny kind of work not requiring a lsrg e, e1pensive machine, With cach typewriter
we -znd n tubo of fuk and full printed instructiona for ueml th‘ Px
hote $1.50 by mail postpeld 10 any address in tho worl,

Every Boy His Own Toy Maker

Greatest_boys’” book
written. _Tells how to
make & Pinhole Cam-
era, 8 Canoe, model
Raflroad, a Telephone,
lioomcmng, ‘Telegraph!
Instrument, Box Kite,
Talking Machine,
Microscone, Electric Motor, Llectrid,

You know how fashionahle 10
s to hnve gold erowne—if you
esnnflordit. “I'hese cold-finished
shells fasten over your real treth

g

Lyoor Bell, Water Wheel, Paddle ook
Haft o pdlr_of Skis o Dog Bled Bihea Can be ehiped o and
Bird House, Rabbit Yard, ete. o4 of i L. Getoomo nod

aged, 150 lllustr.ltlnns. PRICE, riends.
0c postpald; 3for 25¢./ sof't'l."'lzﬁﬁz;i.':’p' At

TOHNSON SMITHA CO.. nant, 3i6,Racine, Wis,

REAL PISTOL Miniature Watch CharmPistol

Shoots Btk Exact reproduction of
Cartrldge: a real pistol; actually
firesReal BLANK CARTRIDGES
of minlaturesize. Jllus=

tration i3 actual size.
11, inches long, with
ring at end for attache
ing to wateh chaln,
ads like s regular pistol
m (he trigger nnd it coen off with n loud banc,  Pistol is bresk-apen type; illustrae
hows position for loading. Mado cutirely of hich srade teel. nickel plated. octae

K nburel andsomely eagraved handles, complete in box with cleaning red  PRICE
Lk 1:".! Alnrslurnuhcd with pearl handles, $2.50. BLANK CARTRIDGES, 50¢

BOYS 'BOYS! BOYS!

THROW YOUR VOUCE

Into a trunk, under the
bed or anywhere. l.ots of
fun fooling the teacher,
policeman or friends.

THE VENTRILO

a litle instrument, fits in the
mouth out of sight, used with
above for Bird Calls, etc. Any

one can use it.

Never Fails. A 32-page book on ventriloquism,
and the Ventrilc, ALL FOR 10c¢ postpaid.

MIDCET BIBLE
GREAT CURIOSITY

Smallest Bible in the wonld.  Size of a
~tage stamp. 200 Pages, Said to
ring good luck to the owner. A gen-

ik ol art.  Must he seen to be
Make good money selling
then Lo friend s, church acquaintances,
cle I'RICIE 1Sc c'\(‘h 3101 40c, 12 2
for $1.35, 100 for $7.50. Also obhtuinalle in ]Adllll r Bmdmu.

ith Price S0c each, 3 for $1.25, $4.50 per doz.
et Riblh lSc

u.n
appreciated

ng Gilass for use with M

Tverything about the Ku Klux Klan told in a
clear. fearless manner. Dook tells all ow It
staried and was suppressed in 187 1—The New Ku
1slux Klan—tiow organized—1iiow members are
etrolled—Oath of the IKlain—Questlons tor Can-

dates—Creed—Obhjectsof the Order—Ohedience

idelity—Pledge of Loyalty—Ku Klux Klag
and the Masons—The Jews—The NMasons—Real
k. of C Oath—The Nezro Ku Klux Klan. etc., ete. Latest and most
corpleie book on the Klan published. Price, 35¢, postpaid.

SEX Rislo SEX INDICATOR

i fold the MAGIC INDICATOR
Indicator LI man’s hand=instantly it
mov traight line, back-

S'-

a
ard nnd forw I|old it over
# womawm's hand and it deseribes
a complete and continuous circle.

e same aclion can be ubtained
over a letter written by a man ot

waman. ete. 1t fascinatime: hafling, Wu H u- never been uble to figure out
w {t*s done—but we've ncver seen it fail.  Ma novel and cntertaining feats
For .,‘ ample, ki uur results can bo

mnv be perform

ith the Sex indicat
ubts I“) “ni at

do mc ranvbits. over hi HL'I "h ck 8, canaries, ete,
of chickena an {n._t it in sold as

“Price 25¢, or 3 Oor GSc nostpa d.

ed mine the
& patented c“ u h:rl 2 :om

A DelLare Edition of our new 1926CATALOG
wailed on rr ~eipt of 2 tiandwame cloth

ln nrondy made, but-impl. | you ean see what is n_ppuently the
n

| Exploding Cigacettes

;CIGARETTE MAKER |

[sna
l

Withahunes
ot these hills,
itis ensy for
euach person
ol limited
meuans to
appenr
yrogperons
y Hashtng
a roll of
these bille
at the
4 proper
time and peeling off & genuine bl
or two from the outside of the roll,
the effect created will be found to
be all 1hat can be desired. Prices, |
postpaid: 40 Bills 20¢c, |20 for S0¢,
or $3.5) thousand posipald.

Wonderful X-Ray Tube |

Awondertfullittle
10¢ L.

instrutnent pro- |
*duelnz optical
illuslions bhoth
surprising and |
startling. W Ithn

your fin . the lsad in n lead peneil, t - |
terior opaning in o pipe stem, and l'nlny other
similar sllu m A myllery thnt no one has
besn able rily exph rice 10c,
3 !orZSc 1 doun 75&. Johnlon ‘Smith & Co.

Quaint
and Novel
Design

A VERY 'anln( and uncommon ring. Bdver
finish, skull and crossbone design, with two
brilliant, flaahing gema sparkling out of the
syes. Baid hy many to bring Good Luek tg ths
wenror, hence ile name, Luck R ng.
Very unigue ring that you -m take & prade in
wearing. OMLY 25 CENT

JUST ULIKE ORDINARY CIGARETTES,
BUT SUCH REAL STARTLERS! The box
containe ten genuine cigarettes of exce lent
auulity. ‘Ihey appenr w0 re-l but when sach
eignrette isnbout one~third a . the vistlm
aels & very great surprise us n soen off with
lond BANG grent mirth provoker yeot
entirely harmlcss. Price 25¢ per boa.

Popular Watch Charms

ONLY
3 for 40c; $1.35 doz.

Very pretty little curiositica and decidedly
novel

Fitted with Magnifylng Lenses that
1o picturea ton very surpriing degree;
t a-eme nlinoet incredible that & clenr

plctuu could be posmible in mich a smull rom-
how slinry nnd distlnet they show up
when you loa iroueh. ne in manor
views—Actre: Pavama Cansl,
Lord's Puyu i t!D'. otc.

of

Rolt your own and eave money. Makse
!.hom buuox and quicker besides saving mors

Uso your Invorite bran.d of
Lobne:o Nonl-\uclul and handy. Pocket
olie. weighe 3§ oe. Mude entirely of nietal,

vickel-pinted.  Price 25¢ postpald.

MAGIC FLUTE
Wanderfully Sweet Toned and Musical

The Magie Flute, or Hm
is 8 unique and nov

lay
. when on:e ne-
quired aiter n little prae-
ico will enahle yon to
produce very sweet
mueic that eomewhat
rasembles & flute. There
in no fngering, and onre you bnve maatered
t vou ~nn play all ‘kmd; of munic :mr»‘.“: seitity
~d na nn nee .
e ainer Al instry ment,
« surprising.

v,he cl! ¢ is ue charminz os

Novel ty Badges

BLANK CARTRIDGE PISTOL

Price

Thm Wt'll

e pattern
of the latest

volver,
appenrance
/!
alo
¢nouuh lnnurenbu 1ar, whilst, when
loaded, it wili probably prove just as
effeet as a revolver with real bul-
lets, without the danger to hfe. It
takes (hu standard .22 Calibre Blank
Cartridices, that are oltainauble most
everywhere, en the most timid
women can use it with perfect satety nml frighten n thief with-
out risk to hernelf or ancone clse. at Protection Against
Burglars, Tramps and Dogs. Yuu c«m h 1ve it Iying about with-
out the danker uttached to other revolvers.  We sell large num-
v, Well madu of solid Metal.
$1.00 Sostpaid. Blank Cartridges 22-calss shipped bx.ex-
press only, 50c per 120. Johnson Smith & Co., Dept. 346 sRacine, Wis.

Sneezing Powder| Mystic Skeleton
Place a very | of*Jo0ted ﬁkurr: ¢ 27 pd

of W nkeleto
smaliamount | §, T huight, vull

the operator miy
he some distanc
from it.

Serpent’s Eggs

carwillbegin
to snecze without knowing the reason
why. 1tls most amusing to hear their re-

When g\
ke, an they never muspect the real | Jox contains 12 exgs e\
rce. Dat think they Fave caught it ana | it with « match. each o @

one yradually hat.hes

pehing | G into

having
. polti-
(S or any place at

ering of people,
-l loko oct Price1Ccor 3

Betw. .-n the 1.
£ will b

fron the other.

ts about in & most life-
Price oec box 10c ppd.

Microphone Transmitter Button

You ean esaily mako s hichly wnumu detectophon. by
wsing this Tran-mnur Buuon to collect the sound waves.
You ean build fit withos
equipment.

A an outfit in your home
) over the house t up
B hotel. This outfit was used by secret -erncc opera
g6 ng the war. It i ng used on the stage. It in ultra-sens-
tive and greatest invention fa mnemphonr- You can
mouni tha button .Imo-( lnywhe board boxes, stove
pipes, a the wall behlnd s mum lrum- etc.
Button ie o light -nd -mnll it eannot be Persons
can be overheard without muspecting it. You can hslen in on
mnl in another rcom, eaf pereon in the aundience
€sn hear the aker. Connected to phonograph, piano of
other musical mnmm'nt&mu-lc el h ard hundreds of

plis ndlo nnu b

Expwimenteu find t! on

phﬁell loud speskers, ote. Man,

st the throat or chest
nyone who sends in &

suitable

eurrent and is extremely sen
uses will .v.;.en them qlves
experiments along the !inea of telephones,
nsting stunts mly be devised. such as hol

reproducs speech without -ound waves. $5.00 v en L
Dew sucgestion for the uee of the Button providing the manufsciurers find it
for use 1o their Literatuse. PRICE $1.00 POSTPAID ANYWHERE.,

ANARCHIST BOMBS | INVISIBLE INK

glass vials ‘The mo lconﬂden:hl

dropped  in a
ovm full of
people will

you kn
lnv-lu-ble for m-ny
Kee ﬂyour poat-
-I- -nd ther private mem-
orandums awny from
Grent fun for pl-yln
Only 180 Bottle

cause more con-
sternation than a
limburger cheese.
The smell en
tirely disappears ia a short time,
Oc a Box, 3 Bexes for 25¢c

ITCHING POWDER

This is another good practical joke; the intense
discomfiture of your victins to everyone hut
themselves is thoroughly enjoyable.  All that
is necessary to start the ball rolling ls to de-
posit a little of the powder on a person’s hand
and the powder can be relied upon to do the
rest. The result is a vigorous scratch, then
some mote scrateh. and still some more.

10¢ box, 3 boxes tor 25¢ or 7 Sc per doz boxes postpaid.

LOOK

eves.
practical jokes.

Wonderful Instru.
ment. Greatest thing
yet. Nine sep-
arate articles in

Liverybody
delighted with it.
Odd, curious and
interesting. Lots
of pleasure as well as
very useful. ltis a double
Microscope lor examining the wonders
of nature. It is also an Opera Glass,
a Stercescope, a Burning Lens, a Reading Glass, a Tele.

cojw. a Compass, a Pocket Mirror, and a l.aryngascope
—for examining eve. ear, nose and throat. It is worth all the cost
to locate cven one painful cinder in the eye. Folds tlat and fits the
pocket. Sotne (quz great—yot need one. Don’t miss it. Scnt by
mail, post I. Pirice, only 35c¢c or 3 for $1.00 postpaid.

RESURRECTION PLANT

One of the mo wonderfin
plavts known.  1'ossesses the
strange power of turning in a

few minutes from an appar-
ently  lifeles dry lheth to a
BEAUTIF LIVING FERN-
LIKE PLA

olor.
in saucer of water, it will open up and start to grow

of a dark green Simply place the plant
When taken out it will dry up and

Fine house

in 20 minutes
go to sleep until phiced in water avain.

ul..n'l szumnnr or winter, centa each or
3.2 Agents Wanted

budiy. On »‘7‘-01\"/"‘& 40 ages ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO glc.tage
e, piuciten, games. sporting goaday in 'iﬁii. amps
et ] JOHNSON SMITH & CO. oeer.346, RAGINE, WIS, <+
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$50. to ‘50. y
Week in RADIO

Get into the great new RIG-Pay Induse
try—Radio. 1f yeu're earning a penny

Jess than $30 a week, elip coupon ROW.
every  cmmmunlty Short
qualify, quiekly and easily

Send for .\.\l.\Zl.\“‘." FRIE
Fio &
{;
L
bours,  BIG PPAY.  Free M

BOOK, Dle a Ex-
book gives all the facts. GAy  chiges
fur consultation

pert, anmd draw  down biz
money for the cusiest and
most fascinating wmk in the
world. 1'esitions everywhers,
Need for Radic Experts in
Learn Quickly And $200 per Bour,
Easily At Home Al success due
Micter Radio  Englueers ;':'l‘_'_"l' W
will  siiow  you  haw 1o T

at home, for Radie’'s fine
Jubs. We guarantee ti train
vou suceessfurlly. Kvery day
N.OR, ot otralnad men are
tikine poodl places in the
Radte 11l Thoosands of
apenlnEs  ow awaitin e
teained man. FREN 1M
1'OYMENT SERVICE
Many  other Dblg featnres “Radio a geld
Get the facts—CLII® COU- Jmine —your
I'oN r;mrsn' \\i or [.X
. thisds crals **
GetThis|it Herke,

FreeBook! Winnipeg

Send  conpun  below  for
FREE BOOK — *“Rich
Rewards  in Radin **

Read for yourself. No
previous  exnerience
needed. Common

selmnling enough,
WRITE NOW.

Receiving sets, from simplest kind to thou
sand mile recetver, included to help you
learn. An UNEQUALLED OFFER, Other
spc‘gx_al features for hmited time only, so
ACT QUICK!
NATIONAL RADIO INSTITUTE
D-~nt. HX-5. Washington, D. C.

National Radio Institute,

Dept. H X-5, Washington, D. C.
Withont obligating me In any way, pleace
send me your free hook, “Rich Rewarde in
Radlo,”* also complete Information on  your
practical, home-study Radle coursc.

Name. ..

Address ........

Town cvaiivi sivnavissvStates s o ose e B
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Tarrano the Conqueror
By RAY CUMMINGS
(Continued from page 323)
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snowy plain was the wall of ice with the
city beliind it.  All in the far distance, 1his
city wherein our enemy was entrenched ; and
there were no lights, no movement that we
could see.  In that drab twilight, it scemed
almost unreal.

The plain too, was empty. A few pal-
pably deserted huts, nothing eclse. Deneath
us, snugly anchored there on the ledge, was
our power house. No unreality here. Its
acrials were mounted ; its external dynamos
were visibly revalving; from its windows
blue shafts of light stanted out; and from it
rose the low hum of active power,

Below it, spread over the slightly sloping
area of foothill beneath us, lay our en-
campment. A ring of our tower vehicles,
with their projectors mounted and ready,
their colored search-beams slowly sweepng
the white plain and the decad grey sky.
Within their ring, the camp itself, Lighted
by the blue-wlite tubes set upon quadrupods
at intervals; heated by strings of red-glow-
ing wire and the red wire-balls used on
Venus. The snow and ice on the ground
within the camp had melted, exposing the
naked rock.

A scene of hlue and red lights and shift-
ing shadows: bustling with activity—figures,
tiny from this height, hurrying about. The
somels from it rose to us; the low hum and
snap of the weapons being tested : the shouted
commands: and sometimes, mingled with it,
the laughing shont of a light-hearted girl,

Elza ching close to me. “Everything will
be ready soon.”

I nodded. “Thev're going to mount a ray
up here an the cliff. Grolier was telling me,
for permanent protection—to stay here with
the power house when we go out to the
attack.”

Silent with her thoughts she did 1ot
answer me. Sidewise, T regarded her solemn
little face encased in its hood of fur. Aad
then clumsily, for our furs were heavy and
awkward, T put my arm about her.

“I love you, Elza. It's worth a great deal
to he here alone with yon.”

“Jac, what will he do?” Tler gaze was to
the far-off City of Ice. “It seems so—so
sinister, Jac, this silence from him. This
inactivity. Tt is not like him to bhe inactive.”
“Iie's there” T said. “Rolltar the Mars-
man—boastful  fellow, blow-hard—he was
telling some of us that in his opinion Tar-
rano had already run away.”

“Never " she exclaimed. “This is his last
stand.  He'll make it here—defeat wus
here—"

“Klza!”

She glanced momentarily at me. smiled a
queer smile, and then gazed once more over
the distant plain.  “I do not mean I think
he'll defeat us, Jac. T mean, that is Lis
reasoning—make bis last stand here—"

“ITe hasn't run away,” T repeated.  “T told
Rolltar so. We got an outlaw connectirn
into the Tce Palace today. For a moment
only, and then it was discovered and broken
off. Dut we had the image for a moment—
it chanced to show Tarrano himself. But
he's isolated now.  Bretan said his isolation
power—around the Tee Patace and the wall
anyway—is greater than any image-ray we
can send against it.”

My hieart leaped suddenly, for T saw Flza's
eves widen, fear spring to her face: heard
the sharp intake of her breath, and felt her
hand grip my arm.

“Tac! There’s something wrong!  See
there?  And vou hear it?”

I'ram the instrument room T heard a vague

. distant rush of air.

(lrmnpling. A hiss, and then a drumming
growing louder. 1t was not a new somund
for now I remembered 1 had been conscious
of it for scveral moments past. Our en-
campment was awake to it! A confusion
(l()\\'l'l there: people running about; a fignure
dashing wildly into the instrument room.
And the aeriuls on the power house began
to snap viciously. .

“%ac! What is it?”

“I don't know. See th Clza?
sub-ray lights!” there, Blzaz The
. Thg search-beams from our towers were
1nnrdmatgly active.  Sweeping the empty
snow-plain and the empty sky. Empty? To
my fevered imagination they were peopled
with enemies. And then one of the towers

PO i
“Suicides!” Whether Elza said it, or merely
thought it I do not know. One of the figures
came down as though falling. A few seconds
only; but though our search-beams showed :t,
the smaller rays for those seconds missed it.
Down—until no more than five hundred feet
above us, it checked its fall. A giant of a man:
and with his hand cylinder—in range now-—he
shot a bolt at our power house. It struck.

ﬂils!l(‘(] on a sub-ray—the dull infra-red for
envisaging the slow rays helow the power of
hu.m:m sight.  And another tower with its
faint purple heam was nsing the ultra-violet

“That drumming, Elza! That's a micro-
plmnc—lhc big one they just erected near the
mnstrument room. There's something com-
ing!  That's the magnified sound of some
Very faint sound, hut
they must have heard it on the ear-phones
long ago.  That microphone must have just
been connected—"

Something coming?
ing,

“Let's go down, Jac! We must get
back—"

“I've gnt infra-red glasses—" I fumbled
hencath my furs. But I did not have them.

“Tac—-"

“Wait, Flza.”

My glasses would have been useless, for
the sub and ultra heams from the towers
were disclosing nothing, T could tell that

(Continued on paye 360)

We could see noth-
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5-TUBE TUNED RADIO
FREQUENCY RECEIVER

RASCO

. . G9216A
Build Your Own Receiver—

It’s Easy The ‘““No-Sod-er Way
Revolutionary Improvement in Assembling Radio Sets

No solder—No bare wires—No poor connections—No dissatisfaction.
No tools nceded except a common screw-driver and common pliers.
All connections are made by the use of our flexible, insulated eyeletted connecting

wire in placc of bus bar or wirc, and solder.

And in a fraction of the time usually required when building the old fashioned

way. And when the job is done it is neat and your connections are tight.

Cahinet, mahogany finlsh, 7x26x8

We Furnish a Special Blueprint Free Wit* Each Kit

Connections Always Perfect

PARTS INCLUDED IN THIS RECEIVER

Switeh, A battery, PPaeent .....

$1795

t

BIGGEST VALUE IN AMERICA

If you wish tho finest 5-tube set to be had, you have it in this

model.  No beite
Joow cost con pared with results obtained,
This is nct a small set thrown together with

that no cne kmcws and made only to sell.

by_name and are standard merchandise—nothing

one in the country today who can compete with
lar outfit.
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set made in popular-priced receivers,

questionable parts

Al our parts are listed

else,
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NEW ADJUSTABLE COILS’ (Patents Pending)
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U.5. A PATENTS

Don’t Lose Your Rights

Before diselosine 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 establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S,
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception” sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D. C,
“*Originators of form Evidence of Conception’

TO THE MAN WITH
AN IDEA

I offer a comprehensive, experienc-
ed, efficient service for his prompt, le-
gal protection and the development of
his proposition,

Send sketch, or model and descrip-
tion, for advice as to cost, scarch
through prior United States patents
ete. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Bookiet of valuable information and form
for properly disclosing your Idea, freg on
request. Write today,

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, D. C.
41V Park Row. New York City

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or niedel for examination
and report as to patentability

WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W,, Washington, 0. C.

vention Blank, sent Free on request.

WETY3 1000000800000 00000030000 008 0300

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-

model or
. your invention for INSPECTION and

s INSTRUCTIONS FREE.
1t REASONABLE.

.l :ENCES.
Chy v s O P P i EDept. 172, WASHINETON“, D.C.

Edited By
Joseph H. Kraus
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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.

Regular inquiries addressed to *‘Patent Advice” cannot
Such nquiries 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

protect the inventor as far as it is possible to do so. X
Should advice be desired by mail a nomga} charge of $1.00 is made for each question.
nly on

and descriptions must be clear and explicit.

] Sketches
e side of sheet should be written on,

NOTE:—Before mailing your letter to this department, see to it that your name and address are

upon the letter and envelope as well. i
the inquirer or his address is incorrectly given.

Many letters are returned to us because either the name of

EXPLODING DYNAMITE

(949) Q. 1. Ronakl ¥, Thompson, Greene,
Towa, says that he has developed a system for ex-
ploding dynamite and other like substances by
radio at a distance of from 1000 to 2000 feet. He
asks if it would be advisable to patent this idea

A. 1. We cannot advise you on vour proyosed
device for exploding dvnamite from a distance
unless we have details upon the same. Of conrse.
electrical detonating  devices have bheen  proposed
and used before and are in extensive and prac-
tical use today.

We hope that prospective clients of this depart-
ment will take heed }rom the above answer. It is
obviously impassible for us to comment fully and
in detail upon any system or device unless com-
plete information on the same is submitted to us
at the time the queries are asked relative to it.

. 20 Would a erystal detecior tvpe of radie
receiving set incorporated in a candle holder be
patentable?

AL 20 You might possibly be able to obtain a
destun patent on a candle holder ervstal set, al-
though we are quite sure that you ¢ould not ob-
tain a patent on the set or circuit itself.

AIRPLANE CONTROL

(950) Q. 1. Paul Michaux, Greenshoro, N, C.,
has conceived the idea that it might be possible to
place the ga-oline throttle control of an airplane
directly on the end of the joy stick instead of at
the side of the pilot as is usual, e asks if in our
olpiniun this system would be feasible and patent-
able.

A. 1. We do not believe that it would be prac-
tical to place the gasoline throttle control of an
airplane on the elevator and rudiler control stick.
In the first place. there is no necessity for combin-
ing these two controls as the operator has nothing
more to do with his hands than to manipulate the
gas, spark and “joy stick.,”” Tt would seem to us
to be unnccessary complication to attempt to com-
bine these two controls and we would certainly
advise agninst it. Furthermore, perfect control
could not be had at all times. The motor speed
must be critically controlled when indulging in
aerial acrobatics and this control could not be had
with the throttle in the place you mention. For
instance, suppose that the aviator was manocuver-
ing for a sharply banked turn and suddenly tost
flying speed. In order to open the throttle quickly
and regain his speed. it hecomes necessary to twist
the end of the “joy stick.” When this is dane.
it is very likely that the stick would be pushed too
far ahead. throwing the nose of the plane down
ardd possibly resulting in a nose dive.  We would
certainly not advise you to procecd further with
attempting  to  patent this  comnbination for the
reasons mentioned above.

PROTECT

YOUR IDEAS

Tells our terms, methods, etc. Send
sketch and description of

TERMS
BEST REFER-

ENVELOPE

(951) Q. 1. C. W. B. Bullock, Halifax, N. S.
(":u_mdn.. has designed a type of folding envelope
which is to enclose a letter and which dues not
need sealing in order to hold its shape when being
carried through the mails. He asks us what we
think of a_design of this nature.

AL Foiding envelopes such as the one you
have designed and described in your letter of re-
cent date are not at all new. Very similar envel-
opes have been in use for some time in the past
and we have seen several of them that are far
simpler to fold and use than the one that vou
have outlined.  We do not helieve that it woull
he a profitable venture  for you to attempt o
patent and  manufacture theee envelopes  and,
therefore, we would certainly advise against such
a procedure,

—_—
ERASER

(952) O, 1. Morris Bernstein, New York City,
proposes the placement of a small reservoir for
holding  liqnid  ink cradieator in the end of a
fountain pen, He asks onr opinion,
A We o not believe that your propnsed
idea .fnr attaching an ink eraser to fountain pens
constitates  patentable material, This ic a  very
old idea and we are sure that yon would iind much
opposition in attempting ta patent sich a devies,
Various fountain pens have been placed on the
matket having containers for liquid ink erasers
and for solid abrasives. In view nf this fact, we
would not advise you to proceed further,

CHAIR

'(‘)53) Q. 1. T. G, Boggs.,  White Salmen,
W ash., wauts to know how he can protect a novel
design for a chair that is particularly adaptable
to children’s nurseries,

A. 1. There are two things that you could do
to protect your particular design and  they are
as follows, ~ The design of the chair itself can be
covered by what is known as a design patent and
you could also.invenl a name or medallion to de-
scribe the chair which could be registered as a
trademark.

LICENSE HOLDER

(954) Q. 1. J. J. Bormida, Jersey City, N. T,

has evolved a design for a combination license plate
holder and light. This necessitates equipping an
automobile with a special bracket and issuing
license plates with the letters ent out of the metal.
A ground glass is then placed in hack of the plate
and an electric light bulh is situated in back of
the ground glass. The light shines out through
the cut-out portions of the plate and the result
is supposed to overcome many of the obhjections
that are found with present types of license plates
and lights.
. A. L Careful consideration of your proposed
license plate and bracket fails to disclose anything
new or novel in the construction of the same.
The system in its entirety has been praposed hereto.
fore and many attempts have heen made to obtain
favorable legislation that would necessitate the use
of such devices on each and every automobile in
operation.  These attempts, however. have failed
up to the present time and in view of the faitures
vi'le \}'?uld not advise you to proceed further with
the idea,

MOTORCYCLE HELMET

(955) Q. 1. R. Best. Ahu-Sueir, Egypt. has
conceived a motorcycle helmet which is so con.
structed that parts of it can be removed so as
to leave a cap and so that the user can wear the
cap under ordinary conditions, but can convert
it into a_motorcycle helmet when such a necessity
arices, He asks our opinion.

A. 1. We do not see any very great advantage in
this device that is not contained in other motorcyc'e
helmets on the market today.

o
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MY PATENT
LAW OFFICES

At the left iz a
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(Continued from page 350) {

by the hasty searching sweeps they made,
And then from the big Wilton tower, the
newly connected Zed-ray flashed on. I could
hear the load of it in the deepened, throaty
hum from the power hounse.  Its dirty brown
Dbeam spraved out over the plain; then swung
to the sky, caught something, hung motion-
less, narrowed into great intensity. The
poweriul Zed-ray, capturing the visibility of
dense solids only *

There was something up there in the sky!
The Zed-ray met resistance; we could see
the sparks, and hear the snap of them coming
I'ke a roar from the microphone above the
drumming.  Met the resistance and con-
quered it: the snapping roar died away, hut
the drumming came on,

“Tac! I see something!
—don't yvou see it?”

A Tuminous blur bhecome visible in the
nearer sky—moving blabs of silver luminos-
ity in the mud-brown light of the Zed-ray.
A hundred or more moving silver blobs.
They were taking form. The silvery phas-
phorescent look faded. hecame grey-wlute.
Took definite shape.  Waving arms and legs!
Bones bereft af fleslh. Human skeletons!
Limbs waving rhyvthmically.  Bony arms,
with fingers clutehing metal weapons,  As-

Something there

v Vv vV ¥
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sailants coming at us through the air, strip-
pad by the Zed-ray of clothing, skin, flesh,
organs, to the naked hone.  Skeletons with
skulls of empty eve-sockets and set jaw-
bones to make the travesty of human faces
grim with menace!

CHAPTER XXXV
The Attack on the Power House

Stricken with surprise and awe, Elza and
I sat there motionless. Our encampment was
i a turmoil of confusion—chaos, out of
which very soon order came. The skeleten
figures in the air—I saw now that there were
nearer two hundred than one hundred—were
perhaps two thousand feet away., and at
an altitude of about the cliff-ledge where
Flza and I were sitting.

They swept forward. bathed in the Zed-
ray with all our other scarch-bDeams dark-
ened to give it full sway. Momentarily I
saw them clearer: metallic cylinders in bony
fingers, and a metal mechanism of flight en-
casing, vet not touching the ribs.

& e b T

Jac! Why don’t our rays—

As though to answer FElza’s unfinished
question, one of our towers turned a disin-
tegrating ray upon them. A narrow pencil-

e Nimiiar doubtless to our present-day X-ray.

Tarrano the Conqueror |
[}
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point of light, barely visible in this flat day- |

light. It swung up mto our Zed-ray, search-
ed and clung to one of the skeleton figures.
Had it penetrated, the man would have been
dissipated like a puff of vapor. But it did
not; and then 1 knew that Yor that distance
at least, this enemy’s isolation power—in.
dividual barrage—was too great

Yet the assailed figure wavered! Our am
plifier gave out his shout—half fear, half
admonition. The line of skeletons swung up-
ward. Came on, but mounted so that 1 saw
that they were making for the summit of
the cliff above us—above our power hou

Their  defense—invisibility, and a mere
isolation barrage so that we could not harm
them with our tower rays while they kep
beyond range. But what was their means
of attack. \Why would Tarrano . . .

“The power house.” Elza answered: and T
reialized then that she had read my thoughts.
The power house, if they could demolish
b S

Our thoughts, questions and answers un-
spoken. flew fast; but the drama before us
unfolded rtaster. With the knowledge that
we could see them, these invaders cast asiule
a portion of their equipment to give them
greater freedom. \We could sce the metal

Station
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NEW YORK
258.5 Meters - 1160 kilocycles
is owned and operated by the
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Our Editors will talx to you
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Sec your Newspaper
Jor details
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WRNY

portions of the trappings falling like plum-
mets. The skeleton images faded : and then
is our tower withdrew the Zed-ray and our
scarch-beams picked them up, we saw ous
cnemies as they really were. Men clothed
in a casing of cvlindrical garments with tl
flving mechanisms strapped to their chest
some with visors and head-picces, nearly all
with small weapons in their hand

Keeping well away, they continued t
mount. They were striving for the pinnacl
of cliff-tops above us: bhut as our ray
darted at them they halted, wavered: and
now when nearly above the camp, they began
mounting straight up.

Jac! Look there!”

One of our tower vehicles was preparing
to rise. Its ray. following the scarch-heam
upward. was aimed at the invaders, but thev
were Dbeyvond its effective range.  Their
weapons of attack? I knew now.

“Suicides!”

\Whether Flza said it, or merely thought
it T do not know. One of the figures came
down as though falling. few seconds
only: but though our search-beam showed it,
the smaller rays for those seconds missed it.
Down—until no more than five hundred feet
above us it checked its fall. A giant of a
man; and with his hand cvlinder—in rang
now—"he shot a holt at our power house. Tt
struck; T could see the flash. saw an acrial
shatter hefore the charge went harmlesslv
into the hody of the building. Then one of
our rays caught the man; his figure crum-
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pled; the shower of sparks as his barrage
was broken, exploded like a tiny bursting
bomb; and as the sparks died, there was
nothing where the man had Dbeen.

A suicide ; but one of our aerials was shat-
tered.  And then others came down—not
many, for it was grim bhusiness and the
courage of them must have failed at the
last. Falling bodies; tiny bolts striking the
power house; the sparks—then empty air
where living men had been,

Qur tower left the ground. Some of our
men, with small flving platiorms strappel to
them, were crowding its top. Its beams
preceded it—but I saw the beams hreaking
mtermittently as the bolts struck the power
house. The invaders wavered with indeci-
sion. Some of them came down to volunlary
death: others strove for the cliff-top; some
took flight. Our tower swept into them:
one of them, injured but not annihilated, fell
with a crash into the encampment.

Above Elza and me was a maze of flash-
ing beams; futife bolts; the puffs of myriad
sparks. A bolt scemed to strike quite rear
where we were sitting; I drew Elza back
and we crouched in the hollow of rock.
A body came hurtling down, crashed to the
cliff-ledge almost at our {feet with the sick-
ening thump of mangled flesh and broken
bones—hung an instant to give me a momen-
tary glimpse of a face contorted in death
agony; then rolled over and fell further
down the jagged cliff.

Then above us presently there was silence
and the drab empty sky. Qur tower was
back bevond the cliff-top. Soon it appeared ;
apparently unharmed, it came dropping down
to its former place on the ground,

The first attack was over. And off in the
distance a few solitary figures were winging
their way baclk to the Citv of Ice.

CHAPTER XXXVI
Investing the City

We were not greatly harmed by this sur-
prise attack; the power house was superfi-
cially damaged, but soon repaired. That
night—I call it that though the constant
weak daylight made the term incongruous—
activity showed in the City of Ice.

It came with a vertical spray of light ris-
ing from the ice wall which encircled the
city. Spreading light beams rising irom
points a hundred feet apart along
the wall. The heams spread fan-shape, so
that within fifty feet above their source they
met and merged into a thin sheet of efful-
gence rising into the sky. Tarrano’s lar-
rage.

It seemed then that bevond suicidal sorties
of the kind we had just repulsed, Tarrano
was planning to stand purely on the defen-
sive. It was our own plan to surround the
city with our towers: even those on the fur-
ther side would be within range of our power
house; and with the city thus beleagunered.
we would attack the wall from every side
at once.

We tested now this barrage Tarrano had
thrown up. Sprays of its insulated arca
came down to protect the wall in front; and
protected also the triangular spaces bct\vccn
the sources of the main beams. Tentatively
one of our towers approached within range:
but our ravs only beat into the barrage with
the hiss of molten metal plunged into water,
and with a burst of interference sparks.
Fven at a horizontal thousand feet we cculd

do nothing. Then we tried altitude. Our
projectors, mounted individually on small
plntfornm automatically controlled to fly

without human pilot. went up and we strove
to get them over the barrage.

At five thousand feet one went over safely.
But the clectronic homb it dropped into the
city was an casy mark for Tarrano's watch-
ful defense rayvs. e exploded it harmlessty
when it was still high above him.

\fter the next time of sleep we invested
the city. Our towers were set in a ring
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about it, two thousand fecet from the wall.
They were mobile units, ready to sail for-
ward or back or upward at any moment.
Georg stayed in command of the instroment
room. It was never placed, but sailed con-
tinuously in slow circular flight aronnd the
city above our line. The power house re-
mained in its place, with our largest projec-
tor mounted on the cliff for defense beside it.

They were solemn moments as we broke
our encampment.,  The girls, far more agile
in the air than men, were lightly dressed,
with the supporting mechanism strapped to
them. The heating units enveloped them in
an invisible cloak of warm air. To their left
arms a strapped cylinder gave off a fan-
shape arca of insulation—an almost invisible
shield oi protective barrage some five feet
long. It showed as a faint glow of light:
and in flight their left arms could swing it
like a shield to protect their bodies, They
had telephonic ear-picces available: a tiny
mirror fastened to their chests to face them,
upon which Georg or ('.cno—Rhaa]tnn.cnul(]
project images; a mouthpiece for talking to
Georg; and a belt of offensive weapons,

IMPORTANT 1
TO NEWSSTAND READERS

~ v ~ v VvV Vv v VvVvvvw

N order to eliminate all waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month,
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
receiving your copy every month, do not
fail to sign this blank, It costs you noth-
ing to do so.

e i e e e e

To Newsdealer
' Ad
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Please reserve for me copies of

SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
} oblige,

¢ Name

b b bbb A b bbb b DB b b e e Bl B A

Address
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useful within a range of five hundred feet
but no further.

Very alert and agile, twisting and turning
in the air were these girls. We men were
similarly equipped. but our movements in the
air were heavier, clumsier. Klza and 1 had
practiced with the others for days; and with
our harmless duelling rays I had found that
1 could never hope to hit her while fre-
quently she had dealt me mortal blows.

Elza, commanding a squad of twenty girls,
was assigned to a portion of the line some
helans from me. My own place, with a
hundred men under me, was near a tower
almost on the opposite side from the power
house.

It was a solemn parting from Elza. I
wrapped her in my arms, tried to smile.
“Be very—careful, Elza”

She kissed me, clung to me; then cast
me off and was gone.

With the city invested, we rested idly for
another time of sleep.  Occasionally we made
a tentative tower attack which came to
nothing. Tarrano waited: his barrage re-
mained the same. We tried to provoke a
move from him, but could not.

The snow-plain where I was stationed here
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was similar to the other side, save that there
were no mountains. From the power house
to Tarrano's wall there was a dip, so that
the wall stood upon higher ground. On
my side, however, the reverse was true. The
wall lay in a hollow in one place, with a
steady upward slope back from it to up-
lands behind us, as though in some better
day a broad watercouse had flowed down
here, now long since buried in solid ice ard
SHow,

I mention this topography hecause it had
a vital bearing upon what so soon was 10
transpire.

Rhaalton desired that Tarrano come ont
and attack ns; but Tarrano would not.  We
thought perhaps that his offense was inade-
quate and the one move that he made
strengthened that belicf,  From the city Dbe-
side the palace, a rectangle of bhlack metal
some fiity feet square, rose slowly up. In
aspect it was a square, windowless room—a
roon without a ceiling, open at the top, It
rose to a height of five hundred feet and
hung level. And front it depended dangling
power cables connecting it with the ground.

It was the presence of these cables that
made us feel Tarrano was offensively weak.
He could not aerially transport his power;
hence, for offense he could only rely upon
individual batteries  which, unless perma-
nently stationed within the city, we knew
would have a short range at hest.  We
watched this thing in the air for hours. It
did not move: it was soundless. . What was
its purpose? We could not guess.

And thent at last, Geno-Rhaalton ordered
us all to the attack.

CHAPTER XXXVII
The Battle

I found myseli in the air; with my men
around me we hovered. Then Georg's com-
mand from the instrument room sounded in
my cars. [ gave the signal; and flying
wedge-shaped, we hurled ourselves forward.
It was like lying on the air, diving head
foremost. The rush of wind sang past me;
the ground a hundred feet helow, was a
white surface flowing backward.

We were heading for the base of one of
Tarrano’s barrage projectors. It was mount-
ed within the wall; but the wall itseli was
protected merely by a fan-shaped subsidiary
beam—a weaker barrage over that small
arca, which by concentrated effort we hoped
to hreak.

From a helan away on bath sides of me 1
saw other wedges of our men coming slart-
ing in to assail the same point; overhead a
corps of girls was hovering, Our towers,
three of them concentrated here, had risen
to a moderate height : their rays were play-
ing upon the threatened area: a steady foun-
tain of sparks showed where they were
striking the barrage.

A silent bombardment of flashing beams
and sparks. At five hundred feet we added
our own smaller ravs to the turmoil,  If the
barrage would break at this point ., . .

The instrument room, watchful of every-
thing, sailed over me. On my mirror T saw
Georg's intent face: his voice said:

“Careful, Jac! They may come out.”

Prophetic words! The secgment of barrage
here suddenly vanished. A ray darted out.
Beside it. a cloud of flyving figures came cut
of the city tike insects from a hive,

An inferno of almost hand to hand fight-
ing. It was everyone for himself; and 1
gave the order for my men to break forma-
tion. Ordered them to get up close to the
wall if they could . to strike, with
the closest possible range at the base of :he
enemy ray. . . .

I flung myself forward. Tarrano’s men
saon were around me. Twisting, darting
figures tiny beams of death to be
fendod off with my shield

A body fell past me in the air .o
others, while T looked at them, in the blink
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of an eyelid. vanished into  nothingness
. One of our towers sailing high, sud-
denly went dark. turned over, wavered down,
dismembered with leprous missing parts—au
then in a puff was obliterated. |

I found myself nearly up to the wall. and
higher than its top. 7The segiment of bar-
rage remained broken. 1 could sec into the
city—the Ice Palace, still seemingly deserted
And near it, the base of the powerful ground
ray which was assailing our towers .
If T could get past the wall, unnoticed, get
within range of that projector

Most of the fighting was now behind me.
We seemed to be holding our own
the squad of girls was coming down; |
prayed that Elza might not be among
them

The instrument room had vanished bevond
my sight; but Georg's voice said:

“"We're sending reinforcements!
your men—hald off for a moment!”

From ecvery part of our line other units

Gather
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of men and towers were coming. We had
broken through the barrage here. i we
could now, by a concerted rush, get our
force aver the wall, into the city .

Within the instrument room, Georg sat
watching.  The inactivity of his own part,
the comparative lack of personal danger,
galled him. But he was too occupied with
his duties to give it nore than passing
thought. We had hroken the barrage at one
point . . . from ecvery quarter lie was
rushing reinforcements there to take advan
tage of the brealk.

Job Service
' Free to Students

Professional

Outfit Given

And then Tarrano's trickery became ap-
parent. \We had not broken his barrage;
he had deliberately withdrawn it. to en-
courage us, to hring our other units to the
spot . . . Qur power house, neglected.
was momentarily comparatively defensele
The cnemy bharrage at the point of the wall
nearest it, suddenly lifted. Beams darted
from the opening men canie out 1
a cloud

I held hack momentarily from the wall and
gathered my remmnant of men ahout me. Only
half my former strength: hut with sinking
heart I tried to assure myself that the others
had not heeded my call. The fighting here
had slackened; Tarrano’s men had risen
high, engaged at long range hy our girls
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from whom they were slowly, trickily re-
treating as though to lure the girls above
the city; and my heart was thankful when I
heard the relayed order from Rhaalton for
the girls to withdraw—not to pass above the
wall. even at high altitude. The order came
just in time; the barrage here flashed on
again, trapping a few—Dbut only a few—of
our men behind it.

I was aware of this new attack on the
power house. QOur umits were hurriedly
being ordered back. Georg in desperation,
had flung his instrument wvehicle at the
cuemy  ray My connection broke:
and then another connection brought me
someone’s voice with the report that the
instrument room had darkened that main
enemy ray, but had itself crashed to the
ground I wondered if Georg were
kitled . later, I heard someone say
that he was safe within the power house
[ disoheyed my final orders: T did not
swing back toward the power house; instead,
with my men around me, we fled back from
this segment of the wall to the higher lying
white plain behind it.

I have spoken of the down-grade of this
land here. culminating in the depression
which marked this part of the wall. Tt was
that depression which gave me my idea.
Our heat-ray cylinders had so far been nse-
less.  They had a range of only two hun-
dred feet, and no power to attack a barrage.
Some of them had futilely been used; the
snow and ice on the ground above our recent
ﬁqhtmg was melted in patches—pools of boil-
ing water lay on the naked rock: and the
water, flowing down the depression, had
reached the ice-wall—a tiny stream of it,
eating into the wall, slowly, surely ..

With my men I flew up the slope. The ice
and snow here melted under the close-range
play of our heat-cylinders. Rivulets of bail-
ing water hegan creeping toward the city.
Other men at my call joined us. Two tin-
dred of us soon were melting the ice. The
rivulets merged into hrooks, to streams—and
soon a river torrent of hissing, hoiling water

pathering volime as it went, was snrging at
thc wall.  The wall began melting—itself
feeding this monster which was eating at its
vitals . a vawning hole began opening
at the base of the wall . it began sag-
ging at the top . . . crumbling

The segment of barrage here went dmL
No trickery now: the barrage at this point
actually was broken. The boiling river went
through the wall, swept down the slape into
the citv. Throngh the great clouds of steam
T could sce the Tee Palace with its brittle
outlines softening under the heat
one of its thin spires broke off and fell.”

Feverishly we added to the river snnrcc
The whole arca here was grey with steam,
Girls had joined us . . Tlza was not
among them Elza! With my tri-
umph there lay always in the hack ground of
mv conscinusness the weight of my fear for
Elza . .

The ﬁghtm;z in the other sector had con-
tinued desperately.  Our power house was
hopelessly damaged: the towers, with their
power gone, were using their batteries: soon
they wonld be exhausted. But now we aban-
doned that sector; our remaining towers—all
aur flving forces—came to this melting area
where the vanishing city lay defenseless be-
fore us We hurled ourselves into
it, using only our heat-rays. Everywhere we
added to the hoiling torrent: even the inter-
ference heat of the fighting was to our ad-
vantage. This brittle city which owed its
very existence to the congealing cold, lay
enveloped in a cloud of steam.

Then Tarrano plaved his last card. The
cubical building of metal with the cables de-
pending from it, still hung motionless It
now burst into sound. A low electrical
hum: then louder to a whine—a scream.
Our men and girls were in the air around it.

l
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I too was there. Tarrano’s men—the re-
maining few who were desperately fighting
—had suddenly withdrawn,

And then we knew the purpose of this
hanging room. A strange form of some tre-
mendous electro-magnet. [ could feel it pull-
ing at me. My power to guide myself in
the air was wavering.

From my height 1 could sce down into
this ceilingless rectangle. It was un-manned
by humans. A room of whirling, flashing
knives! Above it, cven then some of our
men were struggling in its magnetic grip
. being drawn down into it -
a girl's power must suddenly have collapsed ;
she was sucked in with a rush—torn to frag-
ments by the whirling knives.

The arca of magnetism scemed to spread
for a helan or more.  Fverywhere around
me [ saw our men and girls struggling with
it, fighting to keep away, but closing in a
ring around it . . . faster, continually
more helpless until at last, their bodies out
of control whirling end over end, they were
sucked in like water rushing into a turbine
. One of our weakened towers attack-
cd it; but some of the remnants of Tarrane's
projectors caught the tower and darlened it.

Through the rising clouds of steam | counld
see the magnet vaguely now. But T conld
feel it pulling: and soon, in spite of myvself,
I was fairly close above it. I strove to keep
my wits, The others who were meeting their
death lost control of their badies at the last
and could not use their cylinders, T had
some hattery power remaining; I snapped on
my disintegrating ray to test it. It still held
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strength for very close range. It was my
last desperate recourse.

I righted my body, and yiclding to the
magnetic pull, ceasing to struggle, [ dove
head first at that yawning rectangle. A
gleaming  blur of knives . . . blood-
stained now . . . within these rectangu-
lar walls’ horrible carnage, .

A second of despair; but my ray struck
true. . . Around me was clios; my scuses
reeled, went black for an instant. But 1
recovered, found myself whirling in the
cpty air. .

The city was melting into a turmoil of
boiling water and surging steam. The fight-
ing everywhere had ceased.  Wavering fig-
ures were rising—fugitives struggling away.
With my senses still confused, I righted my-
self, undecided where to go or what to do.
Above me two figures were still in combat.
One of them—a man—assailed by a heat-
ray, came hurtling down past me. The other
wavered—a girl with her flying mechanism
out of control. She was a hundred feet or
more above me, wavering downward., Elza!
I shot myself up to her. seized her in my
arms, my own supporting mechanism sus-
taining us hoth. Elza, spent, but uninjured,
I held her close.

“Flza dear! My Flza!”

We hung there in the air. From out the
vanishing city. rising through the steam
came a small metal vehicle. A pointed cyl-
inder, in height no more than twice that of
a man. It came up slowlv. Tts rectaneular
door was open.  As it reached our level and
went past us quite close, I saw a man's ficure
standing there. Tarrano! Tarrano alone!
From the wreckage of his city, making his
escape alone!
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Without thought—holding Elza tightly
within my arms—I flung us upward. Tar-
rano saw us, recognized us. He slackened
his upward pace. With my sober reason
gone, I strove to overtake him; saw the sar-
donic leer on his face but did not realize
that he was waiting for us. We caught up
with his vchicle; he pulled us through the
doorway, to the floor of the narrow circular
room with its heavy translucent panes

He was bending over me, leering. “Jac
Iallen! And my little Lady Elza! low
fortunate!”

1 cast off Flza and gained my feet. For
an instant we stood—Tarrano and I—meas-
uring each other. e seemed calm: his face
bore a slow sardonic smile; he was unarmed,
drawn back against the concavity of the
wall, watching me with his steady, keen
eves.  Beh'nd him through the low window,
I saw the white ground now far below us;
we were rising swiftly,

“So yvou brought my Lady Elza back to
me, Jac Hallen?”

e got no further. for with a leap I was
upon him.  To use my weapons in these
narrow quarters would have been suicide.
My bady pinned him against the wall as [
lunged ; my fingers strove for his throat.

ITe was no larger than I, hut the strength
of him was extraordinary.  TIs hody stif-
fened to resist my impact; one of his hands
gripped my wrist: his other hand—the heel
af it—came up beneath my chin, forcing my
head hack.

He fought silently, with movements that
seemed almost deliberate. Iimto the center of
the room we struggled. T saw that Flza was
upan her feet, a hand pressed to her mouth
in terror,

“Ilzal”

I had meant to tell her to use the control
levers which were on a small table nearhy—
to bring us bhack to the ground: but with
this momentary diverting of my attention,
Tarrano's fist struck me full in the face. [
stageered  back. Elza  screamed-—called
something to Tarrano, 1 staggered, bhut T did
not fall; and as Tarrano stood there, still
with his slow smile. T recovered myself and
was again upon him. Tocked together we
swaved to the control table. My back was
to it, Tarrano’s slender fingers with a grip
like alemite, had found my throat. Slowly,
irresistably he forced me hackward over the
table. T was helpless: my breath was stop-
ped: Tarrano’s triumphant face bending
over me was fading with my senses.

“In just a moment, lady Elza. . .

ITe was telling her calmly that in a moment
he woutld be finished with me.  Did the man’s
cgotism, here at the last, delude him into
the belief that Flza wanted him to conquer
me?  With all the weapons of science dis-
carded—this  primitive struggle of man
against man with the woman as prize—did
the thought of that delude him into the
helief that her love was his, now that he
was killing me?

I never knew. But beneath the roaring of
my head, T heard his gentle words to her.
And then, behind him, T saw her coming for-
ward., A heavy metal object which she had
picked up from the floor was in her hand.
Tarrano saw her also—in a mirror on the
tahle—saw her raise the jagged weapon.
Raise it to strike: not at me—at himself.
His face was close above mine. In that
second, T saw in his expression the realiza-
tion that Elza was attacking him.

Whatever his cmotions, like a flash he
acted. His grip on my throat loosened. His
arm, swinging backward, warded off Elza’s
trembling, hesitant blow. The metal block,
intended for his head, was knocked from
her hand: it fell clattering to the floor.
And rcaching over, Tarrano gripped the
vehicle’s control lever, wrenched 1t bodily
from its fastenings! Control of the vehicle
was irrevocably lost! We were falling!

”
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Breathless moments!  Tarrano idly stood
apart; his face a mask, My breath restored,
1 was recovering, 1 drew myseli erect.

Death!  But my confused thoughts went
to Elza. Her flying mechanism was partial-
ly sustaining; my own probably was st'll
cffective.  Befure Tarrano was awire of my
purpose, T had pushed Llza forcibly through
the dovrway. Into the rush of a'r her
figure disappeared. But Tarrano gripped me
as 1 tried to follow her, Gripped me and
clung. A breathless, dizzy instant.  Locked
together, our bodies shifted crazily, [ tried
to get him out the doorway witlh me, bhut
he fought against it. Smiling—al-
wavs smiling. , . .

Illza fell safely. Dut they told me that
Tarrano and 1 hovered for days unconscions
on the borderland between life and death,
living finally, for our vehicle had phmgel
into a tremendous snow-bank, to break its
fall.

The Exile

Last scene of all They would not
have Tarrano on any oi the three worlds.
While still living, the very personality of him
was a menace.  With lis woman Tara, who
reiused to leave him and whom he tolerated,
they banished him to that tiny asteroid which
pursued its solitary way between the orbits
of Mars and Jupiter.

A lonely, buarren little world, with its
single, primitive race of spindly heings—
timid, frail beings, hali-human, hali inscet.
We took him there—2Naida and Georg, Elza
and I.  lHHe anticipated his dislike of the
asteroid's  slight  gravity, and  demanded
weighted shoes so that he might walk with
the normal feeling of Earth and Venus,

“You give me too much freedom,” lLe told
us solemnly.

And there amid the rocks, with Tara we
set him down.  As we parted. he turned to
Ilza. She and I were joined in marriage
by then, Tle faced her, took one of her
hands and pressed its palm to his forchead,
the gesture of homage and respect.

“Goodbye, Lady EFlza. T wish for you
all life's happiness.,”  He smiled. but it was
a very wistful smile. And then he swung
away abruptly.

“Tara! Prepare me food. ITeave me—IT
would be alone.”  Tlis imperious gesture dis-
persed also the crowd of natives who were
curivusly regarding him.  Here, in s lat
Iittle domain, he wauld still he master.

Our vehicle slowly rose. IFrom its win-
dows we watched him.  Ignoring us utterly,

weighted down by his heavy shoes, he paced

Iis barren rocks, head lowered, alone with

those thoughts he never shared with anyone.
Tarrano, the Conqueror!
Tue Exn.
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THe magnitude of our present
system of telephone communica-
tion was beyond the thoughts of
men fifty years ago. While at
that time Bell, the inventor, had
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by telephone, even he could not
have foreseen the American city
of skyscrapers with more tele-
phones in one building than are
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modern city can no longer be
served by wires strung in the air.
We now have telephone cables
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wires, carrying beneath the city
streets their millions of spoken
messages. Long distance cables
overkead and underground con-
nect cities with one another by
storm-proof conductors, now be-
ing extended into a country-wide
network.

At the present time nine-tenths
of the 45,000,000 miles of tele-
phone wire in the Bell System
are in cable. The service of each
telephone user has become more
and more reliable with the exten-
sion of .this cable construction.
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Our Spiritualistic Investi-
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! gations
» By "DUNNINGER”
; (Continued from page 315)
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The medium’s usher, or whatever vou care
to call him, who had tleft us with our
thoughts, now re-entered the roomn.

Without any show of theatricalism, he an-
nounced, ~Madame Vesta.”

The madame did not walk into the room,
she ghded. She carried an air of mystery
abont her.  She was of average height, bhe-
comingly dressed in modern style; an air of
superiority rested on her unconsciously. She
was attractive m an oriental way and had
the most piercing pair of black eyes I have
ever seen.  Her black hair, not bobbed, was
coiled high on top of her shapcly head, held
by a gleaming dagger of gold. And when
she spoke, her voice sounded like the splash-
ing of pebbles over a rivulet somewhere
up i a dream-country where one goes to
make an etfort to materialize castles in the
air. 11 vou follow me. .o

She began by telling us that she had con-
trol of a number of musical spirit-guides and
that they loved music.

Another time, she promised, she would give
materializations, but on this evening only
“spirit music.”

Seating herself on the chair in the cabinet,
she asked that one of the party blindfold
her. This was done with my own handler-
chief. Then a picce of rope was handed out
for examination and the assistant requested
one of us to tie the medium's hands securely
to the chair. I undertook that job. It gave
me an opportunity of examining the cahinet
at close range. @ was satisfied that every-
thing looked ship-shape. The medium then
requested us to softly sing any well known
song. The assistant dropped the curtains on
the back and both sides of the cabinet. The
medium, after a few coughs, seemed to he
growing rigid. Her lips were slowly moving
as if mumbling a praver. She was supposcd
to be entering a trance.

Several of the side bracket lights were
snapped ofi by the attendant, but the room
was sufficientlv lighted so that one could
see evervthing that was going on.

Then the curtain in iront of the cabinet
was dropped. Silence for a second, followed
hy a hissing sound coming from the cabinet.
We strained our eves, bhut could see nothing,
A low moan. Then the voice of a child
singing some sort of a song. We could not
make out the words.
a screech: the bell was rung sharply and
thrown to the floor rolling outside the cab-
inet.  An assistant pulled the curtain aside
quickly. The medium was scated in the
chair apparently still in a trance.

The curtains were again closed. Several
sharp notes were hlown on the clarinet. im-
mediately followed by several hard hlows on
the base drum. A strange oriental frag-
rance pervaded the room, and on the air
floating from the top of the cabinet came the
sweetest bit of violin playing I have ever
had the pleasure of hearing. And from a
violin geithout a bow!

A crash. Music ended. Curtain whisked
aside.  Madame still communing with the
other world.

Again the curtain is closed. The snare
drum, played by some spirit hand. plays a
roll: there is a sharp blast of the bugle. A
voice issues from the cabhinet . . . a
deep bass voice declaring that the Spirit of
\fusic hovers around and is good to the
VMadame this evening. Immediately several
sharp toots of the clarinet: a resounding
<smash of the bass drum, a roll of the snare
drum and a dozen bars, well plaved, on the
saxophone aof one of the latest jazz numbers.
A crash as if the instrument had been thrown
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to the floor. Curtain pulled aside and there
sits Madame, with head hanging to side as
if she had fainted.

An assistant immediately pulls off the
blindiold and puts smelling salts to her
nose. I step forward to examine and cut
!hc bonds ; she opeus her eves; gets her bear-
ings and then smiles as she says, “I trust
you have enjoved the spirit world music.”

I pick up my handkerchief from the floor
where the assistant has tossed it. \We are
near the cabinet now. There is nothing to
sce. There are the instruments and the violin
reclines majestically in its case and still
without a how!

One of the men of our party pays the
assistant while Madame chats amiably with
the ladies and we are ready to go, maybe
to call some other time.

The bonds that held the Madame through-
out her manifestations which took longer
than it takes to tell of them were the same
as [ had tied them. And I know rope ties.
The truth was that the medium's hands
throughout the séance were never unbound.
That I'll vouch for any time,

Impossible?  Dreams?

What mysterious force playved those in-
struments?

Whisper . . . a sccret: there was 2
midget concealed in the bass drum.  He had
a violin how also concealed in the drum and
this he used in playing the violin, The trap
in the drum was on a spring working both
wayvs.  The midget was well trained and a
clever little musician by the way. And,
dear reader, for a little fellow not more than
two and one-half feet in height, how fie conld
cat,
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Ancient Torture Methods i
PART IHI—(Conclusion)
| (Continued from page 311) 3
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idea that this was not a direct killing pro-
cess, but that the inevitable death, was a
sort of an incident attached to it.

Among the early emanations of witchcraft,
we lear that Richard 1, King of England
irom 1377 to 1399, used witcheraft accusa-
tions against his enemy. Of course he knew
that the allegations were ahsolutely false.
The supposed doings of the witches are com-
memorated in Goethe's “IFaust,” where Wal-
purgis night festivities are portraved and-
we find in “Tam-o-shanter” a lhumorous
description of a witches’ gambol.  Naw the
superstitious, and they were very numeroms,
believed that these things were done; they
believed that witches went through the air
on broomsticlks ; they helieved that their fam-
ily and business trouble were often due to
the incantations of the witches: the law
acted on the superstition, and eventually in
Fngland, Germany, Switzerland and castern
France, the number of victims was fright-
fully large. The numbers given are so great
that it is hard to believe them, and we may
hope that they are exaggerated. In 15 years
of the 16th century, it was said there were
30.000 exccutions for witcheraft.  This was
in France. Then the superstition went over
to Germany, and in the 17th century in one
place, it is said that 20% of the population
were executed as witches—100.000 convic-
tions of witcheraft are credited to Germany
in a period of 50 vears. England was far
from innocent. Under the Long Parliament
during the Puritan revolution, it is said that
3.000 people came under the capital charge
of witcheraft, and were either tortured,
burned or hanged. Probably few were
hanged or bhurned alive without preliminary
torture.

The witches” bridle, a minor (?) instru-
ment of torture is thus described:

“A barbarous contrivance made of iron
and so fashioned that a spike having four
prongs—in shape like a quadruple fishihook—
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would be forcibly thrust into the mouth,
the prongs penetrating the palate, tongue
and cheeks. The whole thing was then se-
cured by a padlock. By means of a ring
attached to the collar part the wearer could
be secured to a staple in the wall of a cell.”

In a well known story by the German
author, called in its English version, "The
Amber Witeh,” we read of a quantity ot
flax being given to the unfortunate victim
to be wrapped around the body to bring
about a quicker death in the fire.

In some of the illustrations the victims
are seen wearing a strange costume.  Ac-
counts of this garb called the “Sanbenito”
vary somewhat.

In conclusion it must be said that the
stories of the cruelties of these days are
undoubtedly exaggerated, that personal pre-
judice of writers has had its effect in the
bringing out exaggeration both of numbers
and of crudt) In contradiction of this
~])|r1t it is of interest to note, that it is said
in Torquemada’s day the victims condemmned
to be burned as a rule were strangled be-
fore hand. This was a bit of mercy. Then
coming down to present times, it is only in
1808 that Napoleon when he got into Spain
abolished the whole system of torture there,
and it was only in 1834 that it definitely dis-
appeared in Spain, and this is about the
latest date that can be found.

And now we come to our own country.
Nearly 70 years ago, the discipline at Au-
burn prison, in the State of New \nrl\
included a modicum of torture. One man
was subjected to the pouring of cold water
in a shower upon his head. This seems a
very light punishment, but it killed the vic-
tim; he was tortured to death. Of course,
a tn.xl had to follow and that tnok the
shape decidedly, of a “white-washing.” In
the illustrated paper of this city which pub-
lished a picture of the torture, there are
other illustrations of punishments, as well,
which were inflicted in Auburn prison, In
one of them a man's hands are drawn up
into the air as far as possible, one foot is
drawn up and out to the level of the waist,
leaving only one foot to touch the ground.

In a book just published by a Russian
noblewoman, who escaped from a Soviet
prison, she tells the horrors of a cork-lined,
airtight cell, in which you can stand the
suffocation and pounding of the temples hut
20 minutes, It is sound-proof and pitch dark.

In Evelyn's Diary, and Evelyn was of
particularly mild and gentle pcrcmmllt\ he
remarks en passant very coolly, that he saw
Titus Oates being ﬂng;:cd thrnugh the streets
of London. When we consider that Oates,
according to Partridge’s Almanac, received
2256 blows with a six-lash whip, and was
credited with 13,536 stripes, that the first day
he was led through Tondon, receiving part
of the punishment, and a couple of days later
he was drawn through the streets on a
hurdle, for the rest of the heating, it shows
how these things were taken as a matter of
course.

Judge Jeffrevs, for many years a judge in
Fngland, was inhumanely cruel in his sen-
tences, In one case when he ordered a
woman to he led through the streets and
flogged, he said to the sheriff that the
weather was cold, and tlmt he should there-
fore sce that he warmed “my lady’s back.”

Taday the pendulum has swung too far
prnhahl\ in the other direction. A few weeks
ago a man was flogged in Delaware under
judicial sentence, for wife- bheating and re-
ceived only five lashes. And more recently
we read of people being rather horrified at
the idea of someone being condenmed to
receive forty lashes. Compare this with
Titus Oates’ punishment.  According to some
very recent revelations that have come into
the courts, Great Meadows Prison. in the
State of New York, figures as almost a
pleasant resort.

(Exn)
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THE MEN AND THE BOAT

I fact that the mien and hoat just

barely float in water shows that the

hoat alone displaces a weight of water

cqual to that of the boat and men to-
gether. Now if the boat be inverted and
submerged in such a way that very little
water enters, the buoyancy of the boat will
be almost as much as bhefore and since the
men are now partly submerged it is highly
probable that they will displace enough water
in addition to make up for what enters the
hoat. If this is the case the boat will support
them in the manner indicated.

THE TWO SHADOWS

If the men were directly below the lamp
when they started to walk away from it their
shadows would be beneath their feet and evi-
dently of equal length, As soon as they
get any appreciable distance from the lamp.
however, their shadows will be of unequal
length.

The rate of increase in the length of the
shadows will not he constant, the rate being
very slow when the gentlemen are close to
the lamp and very rapid when they are at a
considerable distance. In this connection note
that shadows do not lengthen appreciably at
noon when the sun is overhead even in the
course of an hour whereas at sunset the
growth of shadows is very striking.

THE PROBLEM OF THE PISTONS

Let us consider that the pistons are first at
the ends of the strokes at A and A’ respec-
tively. At this instant the pistons are nio-
mentarily at rest and all of the energy of the
system is to be found in the kinetic energy
of the flywheel. Now as they approach the
middle of the stroke at B and B* the speed
of the pistons is increased at expense, evi-
dently, of the flywheel. That is, the pistons
in this part of the stroke are ahsorbing
energy from the flvwheel. But as they move
from B and B’ to (C and C* their speeds will
be decreased. Because of their inertia, how-
ever, they will tend to maintain the speed
they had at B and B’. Hence in this part of
the stroke they will drive the fywheel and
thus give back the energy which they ab-
sorbed from it during the first half of the
stroke. At C and (' the process is begun
again, If no energy is lost in this process
the energy taken from the flywheel while the
pistons are approaching the midpaint should
exactly equal the energy contributed to it
while receding from the midpoint and there-
fore the motion should continue indefinitely.,

Starting and stopping the pistons, retard-
ing and accelerating the flywheel means a
varying pressure on the bearing suriaces
which will intermittently compress the metal.
Unless, then, the metals are perfectly elastic,
the bearings will get warm during the process
just as a nail and a hammer head get hot
under impact.  Whatever kinetic energy is
thus converted into heat will be lost and
eventually the system will stop.

THE SWINGING WEIGHTS

If A is set swinging back and forth the
motion which it imparts to the rope will
aradually set B oswinging also, As D ois et
in motion it gains energy which, obvionsty
cnouch, must have come from A, A’s mo-
tiont will then decrease as B's  increases.
Soon A will be nearly at a standstill and B
will he swinging vigorously.  When this

stage is reached the process will be reversed,
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of Geveral Elec.
tric wna for the

Hundreds of $.of E. men locate in
businesa for themselves. With our

belp it's easy to get started.

successful S. of E. men and their jobs will be rushed post-
i %, home training and the big
Mail Coupon Right Now.

paid. Fulldetailson S. of E
opportunities that await you.

An dlectrical expert’s
outfit complete, of
finest materials
when you ens
roll

SCHOOL OF ENGINEERING OF MILWAUKEE

T2-page book telling about S. of K. training and onpor-
tunivies for ma in eleetrical work. Also detaila of your en-
ploy ment service and money back guaranty,

|

)

| Deot,5-C, , Box 572, Milwaukee, Wisconsin

I Send me FREE and postpaid witthout obligation your hig
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o delight every Hookup Fan.

150
Radio
Hookups

What more could you ask?
150 of the very finest, selected
hookups most popular today.
Each one completely
plained and fully illustrated
so that a complete receiver can
be constructed from the in-
formation. No out-of-date
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+ B will lose its energy to A and eventually

A will be swinging most vigorously again,
THE DRAWSCALE PROBLEM

Since the cords supporting the system are
vertical the sum of their readings will equal
the weight of the bar and object together.
And since the downward weight is applied
midway hetween the scales it will affect both
scales equally and they will read the same.

THE STANDPIPE

As water flows along the pipe, 1, m, n, o,
p. the pressure decreases progressively ac-
cording to the friction oi the pipe. The pres-
sure at points 1, m, n, etc., is measured by
the height of the water columns 1f, me. cte.
[f the firiction is uniform the decrease in
nressure between any two points along the
pipe will be proportional to the distance be-
tween the points and hence the tops of the
water columns will lie along a straight line
. boc d Thev will not. however, be i
line with the surface of the water in the
tandpipe for this reason: The water in the
standpipe is at rest: it has no kinetic energy,
r energv of motion whercas the water in the
pipe has been set in motion. In setting the
water in motion in the pipe there is a certain
loss of pressure called the “velocity head.”
the magnitude of which "depends upon the
peed with which the water emerges irom the
hottom of the standpipe. In an actual case
it would he found that the levels a. h. c. d

f would be in line with some point such
as h and the difference in level gh would
represent the pressure required to set the
water in motion.

THE FLOATING LOG

The log could not remain in the position
‘ndicated in the diagram, for as long as the
rope is not vertical it will exert a pull
which will tend to move the log sidewise in
the water until the rope is perpendicular to
the surface of the water.

CHANGING THE LENGTH OF THE DAY
1i all the trains of the earth were heavily

| Toaded and started eastward together at full

| its rotation.

speed they would exert, while gaining that
speed. a force tangent to the suriace of the
carth which would slow down the speed of
Thus they would lengthen the
day. The effect, however, would be only tem
porary. for as soon as the trains put on their
brakes to stop they would exert an erual
{force in the opposite direction and thus speed
up the earth’s rotation to its original rate.

MULTIPLE IMAGES

The rav diagram bhelow shows how two
mirrors MN and MP at an angle of 60
degrees would show five images symmetric
ally placed with respect to the mirrors and
to their point of intersection. Incident and

reflected rays must. of course. make equal
angles with the mirror.
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The Most Modern
Up-to-Date Engine~
the WITTE

Down Buys Any
Standard WITTE
Engine ~The Cne-Profit
Engine—~From1',t.7H-P.
NO INTEREST CHARGES
The Standard WITTE engine which has

revolutionized farm power, can do your jobs cheaper
nnd in a fraction of the time.  This new WITTE de-
livers super-power, steady and reliable at any speed,
on either kerosene, gasoline, gas-oil, distillate or gas.
Trouble-proof, All sizes, 1% t0 30 H.P, Completely
equipped with WICO Magneto, square, protected
tank, die-cast removable bearings, speed and power
regulator and throttling governor,

Makes All Power Work
Easy and Cheap

Write me today for full details
of this amazing ncw all-
purpose engine sold di-
rect-to-you at a low fac
torypricecnd easyterms.
Thousands of users in
allpartsofthe world
say it's “BEST". .
\\lqri;e me %erson- - : L
ally fotmybignew = St
catalog and full = ‘——"
details, absolutely FREE and no obligatlon. Ok, if
Interested, ask about our Log and Tree Saws, 3-in-1
Saw Rigs or Pump outfits. ED. H. WITTE, Pres.

WITTE ENGINE WORKS

3753 Witete Bldg., KANSAS CITY, MO.

3753 Empire Bldg.,, PITTSBURGH), PA.

3753 Witte Bidg., SAN FRANCISCO, CAL.

ick shipments also made from nearest of

these warehouses; Minneapolis, Minn., Atlanta,
Ga., Trenton, N. J., Richmond, Va., Tsmps, Fla,,
New Orleans, La., Dallas, Tex., Latredo, ‘I‘ex..
Denver, Colo., Bilfings, Mont., New York, N. Y.
Albany, N. Y., Bangor, Me., Portland, Ore., and
Los Angeles, Calif.
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Breed squaba and make money. Sold by millions.
Write at once for free 10-page book beautifully
printed in colors telling how to do it. You
will be surprised, PLYMOUTN ROCK SQUAS CO.

506 M St,, Meirese HMHighlands, Mass.
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Mamma Lucia. Turridu, her son, has been
absent ostensibly to buy grapes at Branco-
fonte, but in truth making love to Lola, the
wife of Alfio, the teamster.  Santuzza, who
loves Turridu, alone understancs. While the
peasants pour into the church and the organ
peals, Santuzza weeps out her heart to
Mamma Lucia and tells of her woe. For
this is her story: Turridu and I.)la once were
lovers, but when Turridu went away, Lola
married AlRo. Broken-hearted Turridu re-
turned and Santuzza comforted him and won
his love. She gave her all. Now, Lola,
jealous and angry, had won Turridu back
to her side and in secrecy steals him from
Samtuzza and gives of the love, which he-
longs to Alfio. When Turridu appears. San-
tuzza pleads with him, but brazenly he
throws her aside and enters the church with
the shameless Lola. Vengefully, cruelly,
Santuzza tells Alfio the truth, and after the
service, Alfio challenges Turridu to a duel
and kills him.

The FEdison Ensemble did full justice to
the Prologue, and Judson House to Turridu's
serenade. This great weekly feature at
WRNY holds high place in the musical life
of the air. Speaking of the Edison Hour,
reminds me that vou probably heard the
Edison prize play “The Return of Diogenes.”
You may recall that Arthur Williams, of
the New Vork Edison Company. offered
prizes for the best radio play devoted to the
surprising changes of the world through
clectricity. The first prize effort was given
over WRNY by the Radio Theatre Players,
directed by Alfred Rigali. The big surprise
was the engagement of Grant Mitchell, star
of “One of the Family” and formerly with
the “Tailor-Made Man"—an engagement
which sets a new precedent in broadcasting,
Mr, Mitchell plaved the role of “Dingenes”
and gave verisimilitude to the old searcher
for the henest man, returned to earth.
Others in the cast were Mr. Rigali and Miss
Isabel Dawn, then leading woman in “The
Bells.”  Of course it is too late to notify
vou, hut Alice Brady is to be the guest star
in the second prize play, and Olive Wynd-
ham and Louise Closser Hale in the third
play. The success of “Diogenes” was tre-
mendous, and not the least credit was given
to the noises—which were real.

The most exciting thing which has hap-
pened during the month probzbly was the
appearance of Norman Thomas. This fam-
ous radical had been invited by most of the
metropolitan stations, but mysteriously can-
celled at the last minute. Thomas pleaded
for freedom of speech on the air. WRNY
invited him to speak and, as programmed, he
did speak.  Introducing him T said: *“Right
or wrong, we concede to Mr., Thomas and
others the right to address themselves to the
radio public” After Mr. Thomas finished,
IHugo Gernshack did some eloguent work in
answering two of his most serious accusa-
tions.

And did vou listen in on that famous night
when Mona Morgan recited from Shakes-
peare, Marguerite Namara sang, Virginia
Howell of *“Alias the Deacon” read the
verses of John B, Hymer and the whole cast
of “One of the Family” had a party. with
Grant Mitcliell, Louise Closser Hale and the
rest; and folks from “Pinafore” and others
all joined hands.

CONCERTS FROM THE ROOSEVELT

Do vou ever come to New York? Be here
on a Waednesday, and then you can come to
the Ronsevelt Hotel and in an entirely in-
formal manner make yourself at home in the

Aviation

Brings Quick
Success

field of work offers such a fascina-

TO young men of daring no other

tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation. As yet, aviation is practically
ir. its infancy. But now is the time to

get in,

Amazing Opportunities
in Airplane Industries

In the automobile industry and in the moving
picture business hundreds of men got rich by
gemng in at the start. They made their success

efore others woke up. Today, these lines offer
no greater opportunities than a hundred and one

others. BU

AVIATION IS NEW. Get in while

the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating
as the actual work. Every lesson is full of in-
terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is

like readin

an interesting book that tells you

things you have always wanted to know. Only

one

our each evening will give you the basic

training in a surprisingly short time.

Onestudent, S, F.McNaughton, Chicago, says:
“Your lessons are like a romance, and what

Fascinating
—Daring—
Big Paying
Prepare Now for One
of These Positions
Acronauticsl Instructor
$60 to $150 per week
Anronautical Engineer
$100 to $300 per week
Asronautical Contractor
Enormous profits
Acroplane Repairman
$60 to $75 per week
Anroplane Mechanician
$40 to $60 per week
Avroplane laspector
$50 to $75 per week
A«roplage Salesman
$5000 per year and up
Acroplane Assembler
$40 to_$65 per week
Acroplane Builder
$75 to $200 per week

is more, after one read-
ing, the student gets
athorough understand.
ing. One never tires of
reading them,” James
Powers, Pa., ,another
student, says, “l am in-
deed surprised that
such a valuable course
can be had from such
oractical men for so
ittle cost."

Personal

.
Instruction
by Experienced Men
Men who have had ac-
tual experience give
%_ou personal attention

hey select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. Each lesson is
easy to read and un-
derstand.

Get Big FREE Book—Now

Send coupon below for New Book, just out, **Op-

portunities in the Airplane Industry.”

It is in-

teresting and instructive, It will show you many

things you never knew
We have but a limited supply of these

before about aviation,
books—

send the coupon before they are all gone.

American School of Aviation

3501 Michigan Ave.. Deot.

American School of Aviation
3601 Michigan Ave., Dept. 1426 Chicago, IlI,

Without any obligation, send me your Free Book,
“Opportunities in the Airplane Industry’’, also infor-
mation about your course in Practical Aeronaautics.

Name

1426 Chicago, IIl.

Street

City

State
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RADIO'S GREATEST MAGAZINE

RADIO NEWS, Radio’s Greatest Magazine, has some-
thing new for every Radio FFan.  It’s a big prize contest;
$300 cash prizes given. All you need to do to get in on
this contest is to heg, borrow or buy an August issuc of
this great magazine now on sale everywhere.
printed certain symbols for Radio Parts as are used in

In it are

drawing circuits. ook the parts together to form the
best circuit yvou can make from them—and let the judges
of the contest decide whether or not your hook-up is

FREE

As a special offer to subscribers
Radio News will be sent to your door
for five months {or only $1 (regular
newsstand price $1.25) and also we
will give free with this offer 1 copy of
the great 116 page book “How to
Make It,” containing hundreds of il-
lustrated articles on how to make use-
ful things at home.

EXPERIMENTER PUB. CO., Inc.
53 Park Place, New York, N. Y.

Guatlemen: 1 enclose $1 for 5 months’
suhseription to RADIO NEWS and one
FREE copy of “HOW TO MAKE IT.”
Name

‘
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Try it—you have just as
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anyone else.  Remember
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copy of RADIO NEWS
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The Experimenter
Publishing Co., Inc.

53 Park Place New York, N. Y.

SOLD ON
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Grand Ball Room wlule Isiening to the iree
concerts.
11 not listen in to WRNY.

JEST AND EARNEST

Things I remember especially in recent
programs:

Johnny Hines acting as master of cere
monies and doing it wonder fuily ; that funny
man, Harry Hirshfield, telling us all about
his famous character, Abie Kabibble

One evening the Hon. Joab H. Banton,
District Attorney of New York, came over
to speak on the Constitution.

\We had lots of fun the nights we did the
Ranio NEws poem “Degenerative Sets;” (it
appeared in the June issue).

TO PANDEMONIUM ITSELF!

Aud speaking of noises, there was the
Novelty Night f{eature, “The Interno.”
[First time any remote-control line was ever
instituted from Satan’s domain. Other sta
tions may claim to have been the first to
have Dbeen anywhere on earth, but WRN
holds the record for getting to hell. Norih
Pole next! The Irvine Players helped and
did beautitully.

And lhere let me record with reverence,
that we broadcast the Fiftieth Anniversary
of the founding of Ethical Culture, and that
Dr. Felix Adler, its founder and leader, at
the age of scventy-five, made his first radio
address.  Dr. Stephen S. Wise also spoke.

There have been many famous speakers
at WRNY this last month. At the Police
Dinner of the Legion of HHonor, Mayor
Walker of New York and Police Comnuis-
ioner  McLaughlin  were installed vi
\WRNY. At the Postal Supervisors’ dinner,
Governor Bartlett, First Assistant Postmas-
ter General, spoke; so did Jolmn J. Kiely,
Postmaster of New York; Sir Gilbert
Parker, the Canadian romantic novelist, and
other celebrities.

Ilistory in music was made the night
Pauline Watson played the new Morse violin
the first revolutionary change in violins since
the days of Stradivarious.

The most beautiful ensemble ever to be
broadcast, came to the studio one night re
cently. when Helene Romanoff appeared
with Kathleen Karr, Miss Schweinert and
others, all recruited from the Follies, Vani
ties, etc.

Lots of information about camps went out
this month over the air throngh the help
oi the American Schools Association, and
Coney Island’s opening was celebrated with
the Thunderholt over WNRY. Did you
hear it? The Thunderbolt is the newest,
wildest, thrillingest ride at the Island.

DISCOVERING MANY COMING STARS

Along with all of these were the regular
features of popular, classical and semi-clas-
sical music. brought by WRNY'’s favorite
cnsemble, Ben BRernie’s Orchestra, Herbert
Soman’s Orlando’s Roosevelt Orchestra,
Johnny Camp’s boys, and all the rest.

For the sake of history, I'd like you to
note these new fine artists who have been
heard over WRNY :

David Putterman, youngest cantor and
wonderful tenor; Hans Merx, great Wag-
nerian baritone ; Rose Black, soprano; Fran-
ces Sper, “pop” singer de luxe; Hardman
Male Quartette, destined to fame: Dickie
Hughes, one of the best singing ukelele stars
an the air; Winthrop Wayne, actress of the
Irvine Plavers: Edith Pollack, gifted mem-
ber of the Drawing Room Players: La
Verne Ellsworth, marvelous contralto; Mar-
ta Elizabeth Klein, prize-winning organist:
Wilma Fekete, who plays violin and piano,
with one even better than the other: Clar-
ence Bloemaker, the brilliant new tenor from
St Louis; Mary Howard, the unfnrgctmh]c
soprane from San Antonio; George Magis,
the French lyric tenor.
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German War Glasses

8 POWER $9.85 POSTPAID

These penulne German War Glasses purchased at
excentionally advantageous rates of exelian

Manufactured by miost prominent of German (1
tical facteries.  Many were received direet from the
Allled Reparations Coramisslon.  Conservative $20 00
value

Finest achromatie day and night lenses. 10 mm
abgeetive,  Dust and mofsture proof.  Puptilary al
Justment.  Built for service, resardless of rost
wpding to strictest nalitary ctandards, A1l glasse
kuarmtecd in petfect colition. . We  have  sol ]
90,000 pairs of this model to date,

Shapped premptdy on reecipt of cheek or money
order Vor $9.85  I'odthve puarantee of full erh
refungd if not satisficd. Order your field glasses to-

day. [
Y SWIFT & ANDERSON, Inc. |

Successoss to
HENDERSON BROTHERS
Largest importers of ficld glasses in America
91E FEDERAL STREET - BOSTON, MASS,
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them quickly. Pictures
sho v hnw. Everything ex-
plained clearly.
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odge necessary. quickiy. sy 8s you play, Fou

Free Guitar Write at Once
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Fabrikoid Case as soot, as yott en  this beautiful Hawaian Guitar,
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of the State of New York

Tho Famous KON-VER-TER Slide Rule
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multiplles, converts fractions or
decimals of an inch, Gives sines,
co-sfnes, versed sin
sines, tangents, co-t
cants co-secants of angles direct-
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cube roots, cubes and fifth roots
snd powers of all numhers.  Log-
arithms, co-logarithms, antl-log-
arithms, Instruetlons with rule.
DeLuxe Madel £3, Cash or C.O.D
New England Novelty Company
— Wakefleld, Mass.

ayiation
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oulfit of airplane parls, \Write for Free catalog,

WESTERN AIRPLANE CORPORATION
‘‘Dept S-8’" Monadnock Bldg.. Chicago, 111.

BIG BOOK 10c!
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I'zzles  arad  Lnported  Neweltles
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Station A 3, Dallas, Texas

Insure your copy reaching youa each month. Sub.
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Experimenter Publishing Co., 53 Park PL, N.Y.C.
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Could the Whale Swallow

Jonah?
By H. WINFIELD SECOR

(Cortinued from puge 301)
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one of the few members of the whale family
provided with tecth.  The Finback whale,
tor example, has no teeth.  Fhe average
length of the sperm whale is 65 feet, and
the narrow under jaw carrying {wo rows of
!:m.:c tecth, cach tooth being about 2 inches
in diameter and 7 inches long, is about 10 to
12 fect in length,

As atorementioned, there are many differ-
ent things that could have huppered 1o Jonah
besides his having been swallowed for thice
days and nights by a whale or big tish. Itle
might have flated toward shore on the haclk
of a whale, and also it is not impassible,
that under the special conditions obtaining
in the case, he might have been carried in
the whale's mouth.  In a different spe-ies of

whale, as for instance, in the mouth of a )

blue whale, twelve men could stand in the
maouth, but this whale has a throat not more
than 8 inches in diameter, ana could not
swallow a man whole.  T{e might have float-
ed ashore on the back of a dead whale, ¢s-
pecially in view of the fact that the waves
subsided directly after he was <hrown into
the sea by the men on the ship.  In the case
of a sperm whale, there is no room for a
man to live in the mouth, and e wonld no
doubt be crivshed by the teeth which are
present on the lower jaw, these teeth fit-
ting into the gum snckets in the upper jaw.
Taking the other class of known laree fish,
namely, the great whales of the TFinback
and the Right species. a man would find him-
self in a “living hell” inside the whale's
mouth, if he stayved there for any length of
time. The mouth is filled with a powerful
tongue on thz lower jaw, and m the high
arched upper jaw depends strips of whale
hone covered with hair on the lower ex-
tremities,  If he was not tickled to death
with the hai=. he would be sufiocated by
whale hone barriers in the mouth,

New York newspapers recently carried a
weird tale of a man suppased to have been
swallowed by a whale and having existed
in his stomach for a day and a half. Dr.
T.ucas said, “it’s a goad story.” hat his opin-
ion of just what chances an ordinary man
today has inside a whale’s belly is made
clear from the above. There is much foad
for thought in these facts ahout whales, and
doubtless the great fisli mentioned in the
Bible was a ereat whale or a very similar
specimen.  Both the fundamentalists and the
modernists can make deductiors in  their

favor from these ennsiderations,
(Read more about wwohales i the September
issue—a most tnleresting article))

Photographing Aircraft
Bombs in Flight

By S. R. WINTERS
I (Continued froin paac 308)

axis horizontal and is provided witlh a plane
mirror set at 45 degrees in order to give the
lens axis a bend of 90 degrees.

The structural features of this camera syvs-
tem fade into relative insignificance in com-
parison with the things it must perform to
satisfy the critical tests of officials of the
Ordnance Department. We are told that it
must make either directly, at least thirteen
observations, or afford the basis for their
mathematical calculations. These are as fol-
lows: height of airplane, speed of airplane,
direction of flight both with respect to ver-
tical and horizontal positions, point of re-
lease of the bomb. time of release of bomb,

(Contined on page 379)

HIGH
COURSE IN
TWO YEARS

YOU ARE BADLY if you lack
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High School
HANDICAPPED training,

You cannot attain business or social

y brominence. You are barred from
a successful business career, from
the leading professions, from well-
paid civil service jobs, from teaching
and college entrance. In fact, em-
ployers of practically all worth-while
positions demand High School train- &
ing. You can’t hope to succeed in
the face of this handicap. But you
can remove it. Let the American
School help you.

FIT YOURSELF FOR A
BIG FUTURE This course,

which has been prepared by some of
America’s leading professors, will
broaden your mind, and make you
keen, alert and capable. It is com-
plete, simplified and up-to-date. It
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first lesson to the last you are care-
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study and you can remove your
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American S<hool
Depts HC-26
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Send me full information on the subject checked
and Row you will help me win success.

- wLawyer
J Machine Shop Practiz=
E hotoplay Writer
bile R Meehanical Engs
weee.Civil Engineer hop Superintendent
e Structural Engi Smployment Manas-=
i 3 team Engineer
Cert. Public A

o E
elegraph Engineer
1igh School Grajuat~
«....Fire Insurance Exper.

..Wireless Radio
Undecided

w..General Education
»eeee. YOcutional Guidauce
oe...Basiness Law

Bams
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1001

! Radio Questions
| And Answers

—by the Staff of
«“RADIO NEWS"”’

A Book Full of Everyday Radio
Problems and How to Solve Them

In presenting this most valuable assortment of questigns
and in answering them in the best and most understandable
way, the staff of "RADIO NEWS'" feels that it has created
a book in which appears the cream of every radio man's
problems and the best method of coping with them. There
is contained invaluable information on every phase of
radio. Information on hundreds of simple and complex
hookups is given in clear and concise language. Informa-
tion on practically every type cf receiving set, manufac-
tured receivers, vacuum tubes, miscellan-
eous circuits, and in short just what the
radio enthusiast nceds as an unerring guide
and aid. This book abounds in priceless
data that is worth far more than the
nominal price at which it sells,

116 PAGES 300 ILLUSTRATIONS.
SIZE 9 x 12 INCHES.

PRICE

50’

E

Books that Instruct and Entertain!

500
Radio
Wrinkles

A Veritable Storehouse of Prac-
tical Short Cuts and Hints on

Radio Equipment
The 500 RADIO WRINKLES BOOK is a very compre-

hensive compilation of the best time and money saving
hints that can be effected. Under fifteen separate and dis-
tinct headings, the entire field of radio apparatus and in-
struments has been covered in simple, understandable

language. There are no ifs nor buts to complicate
directions. The Beginner as well as the

more advanced radio man will scon find

PRICE that this book contains a veritable store-

house of practical, inexpensive hints to-
ward improving his radio apparatus.

100 Pages. Illustrated. Size 9x12 Inches.

50

E
E

o

Popular
Magic

‘g‘; Surprise Your Friends
A%y with a Mastery of
Mystery

Be the popular man in your circle of friends. You
can entertain them and hold their attention with a
thousand surprises and novelties.

POPULAR MAGIC is a book for you, for every-
body, young or old. But especially for those who
want popularity, those who want to realize how
much the admiration of friends helps toward mak-
ing life worth more.

POPULAR MAGIC thousands of

simple, entertaining parlor tricks, as many puz-

contains

zeling magical stunts and a whole
book full of mystic spirit novelties.

PRICE

50/

A new set of tricks for every day of
the year. Compiled from the great
magazine ““Science and Invention.”

300 Ilustrations. Size 9x12 Inches.

T

L

S TR

NIRRT R s Rreeititatit dittesiite bt i

Novelties
How to
Make Them

Make Hundreds of Re-
markable Things
at Home

— T AT . —— P
. Sy gt 8

Almost every home has an old clock around—
Do you know that a great many surprising, fun
making and useful novelties can be made just from
the old springs, the gears, etc.

NOVELTIES, the new book, compiled by the
staff of SCIENCE & INVENTION shows you how
to make hundreds of wonderful Novelties, mostly
out of old scrap things laying around the house.
116 Pages, in this book, show pic-
tures, diagrams.and explanations of

things PRICE

90

remarkable, interesting to

make in your spare time.

116 Pages. 309 Illustrations.
Size 9 x 12 Inches.

| AUNNURSIIIGUCIII A e e

HOulound ot 0

11 (1t GILLIUI 11 I

If your newsdealer cannot supply you, order direct.

Published by

EXPERIMENTER PUBLISHING CO.
53 PARK PLACE, NEW YORK, N. Y.
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BUILDING RADIO SETS

InYour Spare
Time

Join the Radio Association of America.
Learn how to build aud repair sets. The
Association will train you—start you out
in business, if you wish, Be the radio
loctor™ of your community. $3 an hour
upwards casily made,

EARNS $500 IN SPARE HOURS

“I have at last found myscl?" writes
Lylae Follick, Lansing, Mich. *I have al-
ready made over 850007 Werner Fichler,
Rochester, N, Y., writes, * have made
over $50 a week in my spare time.” Our
members are starting radio stores, increase
ing their salaries, sccuring better  posi-
tions, passing radio operator examiuations,
carning big money in spare time.

JOIN ASSOCIATION NOW!
Ave you interestid in Radio for pleasure or
profit? Jom now because we have a Speeial
Flan whereby your membership need not cost
You a cent. Only limited number of these
memberships acceptable,  Write now for de
tasls—Defore it is too late.

MAIL THIS COUPON

e L e L LT T PN, A,

8 Radio Association of America, ]

8 Dept, 68, 4513 Ravenswood Ave., Chicago 3

M Serdd me detalls of your Speelal Radio Assoctation
Membership Plan.

B VUG civiii i teceraes
g Nddress
4 City ...

Vi mcsssenssssrcssnceneeneesoa

1
1 ]
‘1
i )
-1

~In Spare Time

Amazing new home-study method makes it
casy to learn to make hig-paying clever
show  cards,  (Great demand,  No o talent
needed. Write for special offer and illus-
trated Free hook to Washington Show Card
School, Room 268-D, 1115-15th St., N. W,
Washington, D. C,

ATTENTION!

The Ross Radio ring is a min-
iature crystal radio receiving
set. Wear it as a ring—use
it as a radie. With a phone
and aerial brings in local sta-
tions clearly and distinctly.
Results guaranteed or money
refunded.

PRICE 50c, POSTPAID

AMERICAN BAZAAR, Inc.

Radio Department
640 BROADWAY, NEW YORK CITY

Special Summer Rate
Learnchiords anl jazz as usedhy pro-
fesstonals, A speeial course ot chord
workwritlen soplain anvone can lovm
quiekly, by Jobn  Martell, anthor of
vy books. Write for free information.
N.Y.INSTITUTE of MUSIC (Dpt.S), 143 E.34th St.,N.Y.C.

s S

Wonderful, new device, guides your hand; corrects
gour writing in few days. Big improvement in three
ours, No failures, Complete outline FREE.
Write C. J. Ozment, Dept.44 St. Louis, Mo. -

Read
AMAZING STORIES

The Amazing Magazine of Scientifiction

Stories that grip the imagination, interesting
from cover to cover.

25¢ THE COPY
SOLD ON ALL NEWSSTANDS

E Photogvx:;phi;lvgv :Xircraft )
Bombs in Flight )

tContinued from page 377)
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inclination of bomb when released, state of
oscillation of bomb, velocity of wind with
respect to speed and direction at the height
of the airplane, point and time of impact of
the bomb, and both the wind and atmospheric
conditions.

Of course, “here are many accessories or
assisting agcucies, which may be said to aid
and abet these two cameras in their ambi-
tious program of achicvement, For instance,
there is a chronograph, specially  designed,
consisting of a drum driven by clockwork,
which keeps time records. Time signals
from the Naval Obscrvatory are a source
of precise checking of the pens on this
time-recording  device,  The pen recording
the release of the bomb from the airplane
in flight is actuated by a radio receiving
st which reeeives a signal from the flving
craft automat:cally when the bomb shackle
15 opened.  Also, the release of the homb
sets off a smeke puff on the airplane which
warns the camera plotters of the moment
of the release. Smoke from this ignited
puff of powder shows which way the wind
is blowimng, thus affording data relating to
the velocity and direction of the wind,

The time of impact of the bomb is re-
layed to the chronograph by its explosion
actuating  a  microphone. the latter heing
located in a pit in the bombing fiekd of the
Aberdeen Proving Grounds, The visual sig-
nal from the tower. shown in one of the
photographs reproduced with this article. is
sent by pressing a button at the instant when
an observer notes the homb leaving the air-
plane.  This, however, is not a reliable in-
dex to the time of the release of the bomb,
Waste and extravagance in explosting bombs,
when the airolane is bhevond the range of
vision of the camera system. is avoided by
flashing a smoke signal when conditions for
operation are opportune,  This smoke signal
1s touched off when the release is desired and
the bomber is thus put on the zlert. That
i5, the bomb must be released at once ; other-
wise a slight delay would cause the bomb to
light at a point too far away to actuate the
microphone in the pit.

The Ordnance Department. by means of
this ingenious apparatus, is planning to drop
bombs from an altitude of 20,000 feet. The
recording of visual images of aireraft and
hombs at such relatively great heights re-
quires accurate adjustments of the camera
system.

In leveling the range of the vertical cam-
cra a clever arrangement has been devised.
Taking the designation of a hird cage. the
principle of operation involves an «ptical
arrangement for obtainmg a reflection from
cach surface of the lens. That is, in order
to level the “ens, the reflections of a white
ring are hrought concentric.  Adjustment of
the oblique camera is not quite so compl'-
cated, it only bheing necessary te adjust the
rotating axis of the mirror to horizontal
and at right angles to the base line.  Then
the mirror i: adjusted to 45 degrees with
the lens-axisz, thus obtaining the zero read-
ing when the line reflected by the mirror
into the lens is horizontal.

Probably no camera system ever designed
has had imposed upom it ~o many functions
that must be performed simultancously and
with scrupulbus accuracy, It seems well-
nigh incredible that this mechanical eve of
the Ordnance Department  can  faithiully
record the mioment as well as the point of
release of a bomb from an airplane and at
the same time render it possible to calculate
the velocity of the wind, speed and direction
of the airplane and make ten or more other
painstaking and accurate observations.
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“What would I o
if I lost my job?”

UPPOSE your employer notificd you to-morrow
S that he didn’t need you any longer? Havo

you any idea where you could get another
position ¥

Dona’t have this spectre of unemployment hanging
over your head forever. Train yourself to do some
one thing so well that your services will be in de-
mand  Employers don’t discharge such men, They
promote them!

Decide to-day that you are going to get the spe-
cialized training you must have if you are ever
going to get—and keep—a real job at a real salary.
It is easy if you really try.

Right at home, in the odds and ends of spare time
that now go to waste, you can prepare for the
pusition you want in the work you like best. For
the Iaternational Correspondence Schools will train
you just as they are training thousands of other
men—no matter where you live—no matter what
your circumstances.

At least find out how, by marking and mailing
the ecoupon printed below. There's no cost or
obligation, and it takes only a moment of your time,
but it may be the means of changing your whole life.

Mail the Coupon To-day! * .

INTERNATIONAL CORRESPONDENGE SCHOOLS
Box 6248-D. Scranton, Penna.
Old.st and luryest correspundunce schools in the world
Without cost, please tell me hnw T can qualify for the
position or in the subject defore which I have marked s Xz
BUSINESS TRAINING COURSES
a1 " Qal 1t
JAdvertising

Rusd
7Indastrial Management
| |Personnel Organizatiom [Better Letters
| Traffic Management IShow Card Letterinz
| Business Law t!sunonlbhy and Typing

|Banking and Banking Law |Business English
1 Aeoountancy (including (. P.A.)LICivil Service

| Nicholson Cost Accounting J Rallway Mail Clerk

| Bockkeeping |Common School Subjects
_|Prlrate Secretary High School Subjects
LISpanish 3 French Illustrating

TECHNICAL AND [INDUSTRIAL COURSES
Flectrical Engineering ] Architect |
Eleztric Lighting |Architects’ Blueprints
Mes hanical Engineer ]Contractor and Builder
1Me-hanical Draftsman |Archltectural Draftsman
_1Mashine Shop Practice _IConcrete Bullder
1Railroad Positions |Structural Engineer
IGas Engine Operating JChemistry [] Pharmacy
vl Engineer JAutomoblle Work
Surveying and Mapping JAirplane Engines
Metallurgy [0 Mining |Agriculture and Poultry
Stesm Englneering (] Radlo [Jdathematics

Nsme. @ o

Ktreet
Addrmss

State.

Occug ation....
Il wna reside
swnat Corrcepondenco Bc

a-
ols Cunadien Limited, Montregl

Blue-white quality gems at lowest
) possible prices. We import our
ke Diamondsdircct from lZurope and
sell difrect to you. You get most
value for your money when you
deal with Loftis, the Direct 1m-

$250 o week
Tne blue - white
Ihamondis a mar.

d porter, Satisfaction Guaranteed
ed solid 18-K or Money Back.
whlu' pold )
m't Terms: Allgoodsdelivered on pay-

ment of one-tenth purchase price
Balance weckly, semi-inonthly, or
monthly at your convenience.

Big Catalog Free! Write for it today!

[OFTi

BROS.&CO0.1558
Dept. C22 ,108 N.$tate St.,Chicage. M.
The Old RaliablsOrigina!CreditJewelers

Sewveral special
18-K white gold
ringsset with
blue-white Dia-
monds, $37.50.
Terms $1.00 a
week; others
$25 and up.
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ou Can Add
15 Years to
Your Life!

At least 609 of physical and mental misery is prevent-

able and curable. In fact the life of the average person

would be prolonged 15 years if people knew how to
rule their health as they do their actions.

Science and Invention for Adugust, 1926

ENCYCLOPEDIA of PHYSICAL CULTURE
New 6t Edition ~ Completely Revised

ROM maturity to old age the break-

ing down or wearing out of vital or-

gans is in process. But because there
is no pain or noticeable symptoms the victim
nores the little signals of warning which
nature is constantly issuing until face to
face with a dangerous disease.

\When one is casily exhausted, even with a
maoderate amount of work—or sutfers fram
headache, loss of appetite, a cold in the head
or on the chest, a dull ache across the back,
spots hefore the cves, ringing in the cars,
these are all signals, the neglect ot which
mav lead to serious—perhaps fatal—illness.

Yet the cause of degenerative chu_ngcs are
preventable if taken in time. In fact, you
wan rule vour health as surely as you rule
vour actions. Bernarr  Macfadden, .the
world's outstanding exponent of ])h'\"SlC:ll
culture, has, perhaps, had more experience
than any other one person in guiding thou-
sands from physical weakness and ill health
back to wonderful health and _vigor. Out of
this great experience he has built

The Encyclopedia of
Physical Culture

This marvelous work gives invaluable in-
formation on fasting, diet, exercise, and
hydropathy for both health and  beauty
building. It gives thorough and extensive
treatment of the laws of sex, the attamn-
ment of virile manhood and womanhood,
and happy successful parenthood, together
with details for correct diagnosis and treat-
ment of all sexual diseases. It contains
many handsome charts on anatomy and
physiology.

It is neither dull nor technical, but is

comprchensive and complete in every sense. It is
the crowning effort of Bernarr Macfadden’s rich,
full experience in the science of health and physical
culture. You haven't any idea how valuable it will
be to you, or how many dollars it will help you save
each vear. What, for instance, would it he worth in
actual dollars to you to be able to instantly identify
in its carliest stages any sickness that might over-
take you or any member of your family. What
would it mean to you to have glorious healtl, al-
most complete frecdom from sickness or disease, no
doctor’s bills to meet, no hospital bills to pay, no
days of suffering or worry, no salary lost through
absence from business?

“One of the Best Works on Health

Ever Published,” says one writer

Thousandz of letters have been written to Ber-
narr Macfadden commending his Encyclopedia of
Physical Culture. One (name furnished upon re-
quest) says “Permit me to thank you for the great
work by Mr. Macfadden—The Encyclopedia of
Physical” Culture—which I got from you some time
last month. I have read much of it already, and con-
sider it to be one of the best books on health ever
published. I wish to thank Mr. Macfadden for his
great work. The Encyclopedio is going to be my
best doctor now and always.”

Another man writes: “I cannot express the
wonderful value of these great books and feel they
will 1ead me to a successful married life. as I have
recently married. They are a plain. seusible and
priceless guide to a perfect physical life.”

A New Edition Just Off the Press

Five big editions of this popular work have been
exhausted, And now the sixth edition—greatest
of all—has just come off the press. This edition
has been completely revised at great expense.
Scores of new illustrations have heen inserted. The
binding has been changed to a beautiful all Fah-
rikoid, more durahle than leather. Altogether it
is the finest edition of the Encyclodepia ever issued.

10 Days’ Free Examination of Entire
Set—No Money Needed

This is the most liberal offer we

hawv y neyel
MACFADDEN PUBLICATIONS, INC. : p:(;i:—fl‘ﬂer dr:):'lsd’e (::l;(mtll;:atit):‘lqc(:}-
Dept. SC-8, Macfadden Building SPECIAL OFFER o the entire set at no expense to you.
1926 Broadway, New York City H There is no r}mne.\}]"neede;l—no de-
posit to pay. Just in the coupon
Send me for 10 Days’ inspection the five volumes of the En- : and we will send the five volumes
cyclopedia of Physical Culture, I T find the set satisfactory I 4 to you, all shipping charges pre-
will either send $2.00 in ten davs and $3.00 a month until 3 paid, for your inspection.
$35.00 has been paid, or $31.50 cash. Tf T decide not to keep Takc ten days to examine the
the hooks T will return them in 10 days Xostpaid. T understand g set. Then if you decide to pur-
this offer includes membership in vour Advice Department. 8 chase send us only $2.00 as your
Foreign orders—Cash in advance 1 first payment. Additional payments
R 1 may be made at the rate of only
NAME tvvne ovsoenecatsronrocsssoascsas e v, B 2300 a manth until the total cost of
: $25.00 has lLicen paid.
O t1 6000000000 000000005500 300000000060000 000000
ccupation 5
Residence ..... 000G0000000000000080000300 0000000DA006TDa0 :
Employed by L iieeini e e :
B

Business Address . ...l i i

If you care 'O'F}?y cash you may do so by sending
us only $31.50. is represents a 10% discount,

I you purchase the set we will include with it
membership in our Special Advice Department,
maintained and equipped to serve you. This service
alone may well be worth the pricc of the Encyclo-
pedia.

Remember. no money now, and no obligation to
purchase. You simply agrce to return the hooks at
the end of ten days in case you decide not to
keep them.

A Complete Education in
Physical Culture

HIS set of five volumes contains a

complete education on Physical
Culture and Natural Curative Methnds
—the equivalent of twenty compre-
hensive books on the following phases
of health and vitality building:

(1Y A complete work on Anatomy fuily {Hustrated.
(2) A Physioiogy in plain language, and embrac-
ing many iNustrations.
[#)] Anll'ﬂgnhle and comprehensive handhcok on
e

(1) A complete Cook Took.

(3} A hook on Excrcise In Its Relatlon to eatth,

(8) A handbook on Gymnastics, with full In-
strueticons on drills and apparatus work «of
every sort, with hundreds of {ltustrations,

(7) A hook {llustrating and deseribing every form
of Indnor and Outdoar Sports and Evreises
—mmnpleu courses in Boxing, Wrestiing,
ete.

(8) Hancsome colared charts and instructions for
Devetoping a Powerful Phystque.

(9) A complete bandbook on TNeauty-Culture.

(10) The most eomplete and cxtensive wark on
Fasting ever published.

{11) A conprehensive work on Hydrotherapy. in-
cluding water treatments of every varlety.

(12) A hook on Mechaniral Therapeuties givinz
full details and seores of pages «f ilustra-
tions of physcultunathic treatments.

(13) A thorough work on First Ald with drugless
methads,

(14) A lavishly {llustrated work on Diagnosis, riv-
!ng plainly written instructions for detert-
fng diseases of every sort, and finding thelr
cause.

(15) A _cemprehentive {llustrated book on Tlome

atment for All Diseases, alphahetieally
arranged and written in plain language.

(1R) An Anatomy of the Sexual Organs.

(17) Sexual Weakness and Disease, their Cause
and Cure,

(1%) Rules for Mappy Marriage and Parenthood.

(19) A complete work on (hildbirth—how to make
it safe and comfortable.

(20} A practical work «n the Training of Children.

MACFADDEN PUBLICATIONS, Inc.

Dept. SC-8, 1926 Broadway, New York
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Make Money

Taking
PICTURES

‘Tremendous,

blg-paylng  epportunitles
are oben tor ambidtions nten in M-
orn Photography . Tats Is the ploture
aze. Magazine and newspapor publlsh -
vrs huy thousands of photographs cach
vear,  Every manufacturer semds ot
high prleed pletures of his prodoets.
Livery homo wants jortralts.  Dhotog-
raphy is a bugtness running into
miltions of dollars each year,
And there is a great shortage of
trained photographers.

Got $100 for
Flood Pictures

1 took  pletures

of o tlead  and Earn $3,000 to $10,000 a Year

;I':Hl"l }'“{:‘1 :"; Humlrads of men are earning

leen’ able to buy btz meney and establishing thelr

ms |ll|‘l|~'|~ and lot oo (Irinece, | 1800, (i

i the i le of spare time, while training, yen
60 can ke §73 a week eusity—

lire
g N\ no matter where you live!

Amazing New Easy Method

I shaw you at heme, how to do

the kind of work turnd ont by

the big studlos In Ne

and Chleage! 1 show yon how ta

miuke big money within 30 daY)
th

1. Cole.
\\ ashington.

897 in 2 Days'

1 made

Neeem!

nut 1w g

weik on

portrnit  w

hame
k

and made § C. M. Cole hought a home
A G money he had made wlen only
Kentue half way through his training.

Soowell do T know what 1 ean
do for you that 1 guarantee
under bond to return every cent of your tultlon if you
ate not thoroughly satistled.

Professional View Camera FREE!

Write at once for Free Camera Offce
—1I glve you, free, a splendid pro-
fessional view eamera. You will he
astonlshed and delighted. Thls offer
open for short time only — 50 act

quick! No obllgation.

INTERNATIONAL STUD10S, !nec.
Dept. 142C

3601 Michigan Ave., Chicago, 11,

10 DAYS FREE TRIAL
BIG POWERFUL

IRACQylas

b u'." wemhe{:o report
COAD

(e 'co'cuu loud and cleat

outparformu 51508

SENT ANYWHERE ON

TUBE
GUARANTEED

Sets $
E! Litera! t
lusu-bc models, Aunn
w low prices and ( Dealers
SPLLIAL OFFERT Vlrltel
T RAolo‘;:‘ ﬂon

e and ln.
troduce MELLINGER Colb TIRES
MILES
GUARANTEED
Lowest Wholesale Prices in Amer-
ica. Shipped prepaid on approval. Make
big money allor part time. No capitaior
experience. Sample sectinns furnished.

a?0(."\ TIRES FREE!

nd 3:?’10 ;?d;y for l'REl BOOK
Ofter, Wholssale’ ruE‘:.m.-. it
I‘EI.I.IIGEI 'I'l E & RUBBER CO.
Dept. 411, Kansas City, Mo.
Dept. 411, Philadelpbia, Pa.
Dept. 411, Oakland, Calif.

WRITE
NEAREST
OFFICE

‘Turn kitchen. hasement or spare room In-
to a1 small candy shop and make handsome
P income from very first day New apr-tn-
the-minute home-study eourse, prepared by
man who made a big suceess in the eandy
Iu !nr:: himself. gives tested reelpes and
complete  instructions Fren
book explains.  Nend for copy
today.

THE CAPITOL CANDY SCHOOL
Dept. K8. 631 Penn. Ave., Washington. D.C.

CAMERA SENSATION! Pt S ot

Pho(u: Finished Quickly
Inside the Camera

The "Keller-Camera™ 1s absolutely new. Tnexpensive Kel-
ler-cards are used as negatives from which any number of
regular hlack and white photos ean be made In the camera
on these same Keller-camds. No fllms—no plates—no dark-
room necessary, Objeccts are not reversed on these pletures
which are 3%x3% Inches. Cards, developer and fixlng solu-
tion cav little,  You can make hig money taking and selllng
photos.  selling these ecameras or dolng both. CROWN
MINUTE CAMERA CO., 439 Canal St., Dept. 334, NEW
YORK. (Factory and home oftlee, Norwalk. Conn.)

Brainy Diet

*Fat, oil, butter, cream and eggs certainly caused my
catarrh and deafnesa, but your dict of lean meats, green
vegetables, fruits, ete,, resto me in 8 few weel:l. My
brain power and complexion improved tremendousiy, and I
succeeded inancially.”* Eduocational Booklrt 10e Bllmu.tlt
SCHOOL OF EATING, Dpt.GtH 131 West 72nd $t., Now York,

How to Build a Day-Bed

By WILLIAM M. BUTTERFIELD
' (Continued from page 323)

N T T T wweeTeSSOwwowows

iside lower edges of the front and back
side rails to support the spring frame.
The sccond design calls for end boards 37
long with tenons 0” long, 34" wide and 33"
deep. These boards are 13”7 wide and 4,
thick with a capping piece 35" x 2" set in a
straight  line above 57 cut outs at
cither end of sash board, The side rails are
0" wide, 3;” thick and 81" lung, cach have
tenons 3" 312" deep and 3127 long at

wide, 3174
cach end.  The corner pieces are 18" long
long tapered to

215" square. with legs 6"

112" at lower end. They have mortises cut
to fit tenans on end boards and side rails as
shown in layout  Eaelh is set 17 above cut
outs on the end boards and is capped with
3" x 3" blocks.

The third style is the same as the second
with the exception that the cappitg pieces
on cach end board is curved to a radius of
four fcet, with the hoards cut to fit the cap-
ping pieces. The corner pieces are 177 long,

”

x 2"

214" square, with legs 6”7 long tapered to
1'4”. The corner piece top set flush with

the hottom of the 3" x 2” cut outs on the
end baards.

The tenons on the end hoards are cut. fit-
ted and pinned fast in their mortises in the
corner pieces before the mortises for the
side rails are cnt—the mortises are then cut
as though the joined parts were solid wood,
afterwards the *enons on the side rails are
fitted into and through the tenons on the
end hoards, The measurements for tenons.
mortises. side rails and end boards are the
same as those given for the second style of
bed.

Any desired stvle of wire spring is used
for these day-beel designs. They are designed
for a single size (72" x 28”). this size leaves
1” clear space all around hetween the frame
and spring. Tt will he necessary to order the
spring made especially for the beds. This
can be done at any furniture store and the
extra cost will he ahout onc dollar aver the
regular price of any hetter make of hed
spring—it should not he over $1.50 at the
maost.

The mattress should fit the inside of the
hed very closely and may he in the form of
a cushion or thin mattress, cither with or
without ruffles sewed at their upper edges to
the top of the mattress at the front and back
sides. A cushion covering made in this way
will stay in place with the greatest amount
of hard usage. for it fits into and helow the
mupper edges of the frame just as a mattress
fits into any bedstead,

The accomparying furniture should govern
the choice of wood. stain and finich for the
bed, just as it shounld the choosing of mat-
tress or of cushions,

Perhaps it may he necessary to glue nar-
row picces together, using tongue and groove
joints, to obtain the specified widths of back
rail ar end boards. Tf it is done care must be
taken to put the pieces together with the
heart side reversed so as to prevent warp-
ing as much as peassible, and not to use
]nmed places for tenons or mortises—mak-
ing two mortises or tenons instead of one if
necessary.,  For a better finished job have
erain of wood at different angles at the
joints.

NEW “AUTO KINK”
DEPARTMENT

EDITED BY
WELL-KNOWN EXPERT
WILL APPEAR IN EARLY NUMBER.
WATCH FOR IT.

PPV USN

e

|
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BUILDING TRADES
NEED TRAINED MEN

Tkousands of good positions
at good salaries

HE building trades
are still booming,
Trained men are in de-
mand at good salaries.
Government experts /,
estimace that £

billions of _/gé
dollars will _, j :
be spent for
construction \

this year.

Today the most vxtal need of this great
building program is men—trained men—
men who can step right in and do the skilled
work that building construction requires.

There is a simple, easy, practical way
by which vou can prepare for a better posi-
tion, at a bigger salary. You can do it
right at home, in spare time, no matter
where you live, through the International
Correspondence Schools.

A recent investigation of 13,928 students en-
rolled in I. C. S. Building Trades Courses
showed that 1921 had become Architects; 246
had berome Designers; 494 had become Chicf
Draftsmen; 2827 had become Draftsmen; 1843
had become Contractors; 211 had
become Assistant Foremen; 4030
had become Foremen; 2354 had
become Superintendents.

You, too, can have the position
you want in the work you like
best; an income that will give
you and your family the home
the comforts, the luxuries you
would like them to have.

Mail the Coupon for
Free Booklet

= == — — — TEAR OUT HERE — — — — —
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6250-D, Scranton, Penna.

Oldest and lergest corrcapondence schools in the world
L:plain, without obligating me, how I ean qualify for
the pusi-ion, or in the subject, before which I mark X

ARCUHITECT CITlumber and Steam Fitter
Archit :.ctural Draftsman ELECTRICAL ENGINEER
[]Architects® Blueprints Eleetrie Lighting and 1
Contracter and Builder MECHANICAL EN(
Buildlag Foreman
“oneres e IBuilder [ ] S MANAGEMENT
(] Structural Engineer l'rhulo See n- ary o
[] Structural Draftsman ] 1usines: respondeut
[] leating ani! Ventliation (71 ()()l\ KE Ll it
[ |:Iumhmg Inspectur Senographer and Typist
(] Foreman I"fumber fligher Accountin:

(] <heet Efetal Worker JCOMMERCIAL LAW
VIL EXGINEDRR | Common School Subjects
urveying amnd Mapping Malhenaties
Slectri~ Wirlng
‘elegraph Englineer
“clephane Work
fechanlcal Draftsman
Toelmaker inglneer
Marchin- Shop Practice Gas Envine Operating
CHEMIST \1,\1‘10\‘\"\ ENGIN

{B{m]

1C

1C

1tion AN
NALESM \‘\‘<an AUTOMORIL I\ [ Spanlsh

LJLILILILH“II 100C
¥d
)
:‘.

:\ll\ FERTISING (] AGRICULTURE [ Freneh
Window Trimmer [] Poultry Raising  [J Radlo
NBIB..... ettt ebeeeseeesressereresesseeses teatassnsssssesssn senreron

Oreupatim Businesy

& Emploger................. (LTS e ——
Street and No.......

)  cxmmooanaon .. Stata

Canadiorm may gend
apondcuce

a2 coupon fo Interpational Corre-
Schools Canadian, Limited, Montreal, Canado

THE MIDGET SLIDE RULE
instantly adds, subtracts, mul-
tiplies, divides, solves propor
tion, gives ull rocts and o
ers. # thms,  Sines, o
ines, Tangents, Cotangents, Lic
i.l' Also gives declmal equivalents
lettered and numbered drill and
tap sizes

More than 110000 sold, more
than 2000 nnsallcitated  testi
monials Tae  Engine-tvided
scales are on white finlshed aluminum and are grease anid
waterproof. Diameter 47, Price with Inztructton Ilook,
SI 50. Pocket Carrying C ase, 50c extra, Cash of C. 0. D
{atalopee free. Your money haek if you are not satistlod
GILSON SLIDE RULE COMPANY. - NILES, MICH.

CONCERTINA--Plays by Rolls

Played by P';’.—",.:';le“
Anyone with- Postoaid
out Knewledge

of Music h’u':::

CHARLES PITTLE & CO., New Bedford, Mass




Science and Invention for August, 1426

month.

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertising agency.

Ten per cent discount for 6 issues, 20 per cent discount for 12 issues.
tisements for the October issue must reach us not later than August 10th,

The Circulation of Science and Invention is over 150,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC, 53 Park Place, New

Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns., It will pay you to read and investigate the offerings made
every month by reliable firms, dealers and amateurs from all over the country.
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the

No matter what you may be secking, whether supplies,

Name and address must be included at the above rate.
ng : No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted.

Cash should
Adver-

York City, N. Y.

Advertisers

Agents Wanted (Continued)

Advertisers, clubs
replies 1cceived.  Speneerview
Calif.

big savings,  I'ay when
Ageneies, Wit Los Angeles,

e

Agents Wanted

Agents—Itest seller; Jem Rubber Repair for tires and
tubes: supercedes vuleanlzation at a saving of over 800 per
cent; put it on cold. It suleanizes liseif 1n two minutes and
is guaranteed to ast the life of the tire or tube; sells to
overy auto onner and accessory dealer,  For partlculars hiny
to make big money and free sample, address Amazon Rubber
Co.. Dept. tul, PPliladelphia, 1'a.

Big mouey and fast sales, Every owner buys grald ind-
tlals for hls auto.  You charge $1.50; make § T
orders datly easy. ‘Wrlte for particulars and free
American Monogram Co., Dept. 71, East Orange, N.

1f | send you a Suit made in the latest styie from the
finest guods, will you keutr il. wear it, d show it te your
friends as a sampie of my sensational 30 suits guaran-
tecd regular $30.00 valucs? Could you use 5,00 an hour

Steady income forming magazine clubs. Lists, literatvee,
testinwnials free. Npencareys Agencies, West Los Angeles,
Calif.

Thaxly Formulas, Processes, Tr
feet produets.  Latest, tast-seiling s
Sead for interesting aley, civenl .
tee and “"What Our Cllents Say.”” 1.
Ington, D. ¢,

Gold 1nitials, easily applied on Automobiles.
moneymaKer taday,  (d ou get $1.00,
needed.  Free Samples, alco™
ington, Dustun, Muas,

-Necrets pualnee per-
echdties In all lnes.
money-hack gearan-
Thaxly Co., Wash-

Bigpest
No experience
1013 Wush-

Monogiams,

Ten Doliars A Day. Nix days a week selling MeNces
I'raduets.  The repeat buslness does it. Qualify for Resi-
dent Manager and adil as much & more to your own_carn-
inLs. A DBig Oppartunity for a real worker.  \Write Furst-
McNees Co., 508, Nunlight Bldg.. Freeport, 111,

e

e i

Airplanes, Aviation

tor a lidle spme thue? If sn, write me at onee for my - g ~
wonderful new proposition,  Just write sour name and cul- I;';h:"“ {”.E..:‘ly'"“' -l':')ad\?llu|a)!"3p0l?('j|“l.l\}ﬁll)‘l‘l‘(_ﬂiz\|“'l.;m"lf;:(:‘;lot
dress on a end and mail to Dept. 350, Salesmanager, 153 5\1”1 it 25e. Ae Shap, 5 bo s
Bo. earfa St Chieago, Mich,

$60—$200 a week. Gemtiue Gold Letters ior store win- Learn to Fly'! Write for booklet. Jtubertson areraft

Easily applied.  Free samples, Liberal offer to
Mctallie Letter Co., 111 B., North Clurk,

dows.
gencral agents,
Lhicago.

$10 daily siivering mirrors, platlng and refinishing lamns,
reflecters, autos, beds, chandeliers by new method. Outtits
turntshed.  Write Guumetal Co., Ave. DL Decatar, 1L

“Bankrunt and Rummage Sales. Make $50.00 dally. We
start you, furnishing everything. Distrihuters, Dept, 171, 609
Disision, Chicago.

Automatic
offer to one In
Enrlght  Ave.,

Wash clothes the new way. ['se the Torrent
Washer.,  You will bie detizhted. Spe
each locality. Storm KRoyalty  Co,,
81, Lpuis. Mo,

PRI

Make Money Silvering Mirrors, refinishing aute head-

Itghts, tableware, wetal platlng, bed steads, ehandellers,
Quitits furnished. Internationalt Laberatories, Dept. 69, 509
Fifth Ave., New Yak.

Over 1099 Profit. Self Lizhting Go. and Clzar Light-

ers. Liverybody interested, repeat sell individ.
oals, dealers. subigents,  1artlentars ¥ S L Bane
hardt, 127 West 30th, New Yok,

New Camera  finlshes acxalar Mack  and white photo-

graphs instdo ecamera quicl Muke money takiag photos,

selling cameras.  Crewn, 139 Canal, Dept. 310, New Yok,

Anents—New Plan, makes it easy to earn $50.00 to
S100.00 wedkly. selllng shirts diree a wearer. No capltal
or experienee nee Retnesent a real mannfacturer,  \Wrlio

1l
pow for FREE SAMPLES,  Madison Company, 566 Rroad-

way. New York.
Vreulite, supreme Auto Trouble Light.,  Vacuum hase
sticks anywhere.  Greatest seller concelvable.  Two dozen

gales dally are (asy and net You over $1000 monthiy. Litetr-
atnre free.  Wrlte, Vaeulite Co., 8anta Monica., Calif,

Gencral Agents Wanted focr marvelous Ford labrieator.
Perfected by mechanteal engineers of Unlversity of Wish-
fngton,  Energetie men with vision, first to anply, will reap
bl profits.  Wrlte Pnilevel Lutleator, Lewiston, Tdaho,

Salesmen S-iling to Men. \We have loxieal slde line for
you that will sell along with any ether line you may now
be handling and probahly make move money for you, pro-
vided you are now sclling to men, Get full facts at onee
tiv addressing Nales Manager, 830 West Adams, Dept, 01R,
Chicago.

Agents wanted. T sell Ray-O-Llte ecigar and gas licht.
ers. g carnings. ample S0¢,  Rapid Mfg. Co,, 799-1,
Broadwny, New York,

Agents: Mendeze, Mcnds all fabrics and hosiery.
eze Mfr Co ., 520 N TR St Birmlingham, Ala,

Would you risk a fc postal aualnst the chance to make
$5 to $15 dally during the next four months introducing an
abscdutely new line of Insuréd Hostery—guarantced 12
months. YOUR PPAY DAILY. Monthly honus extra. Mag
nificent sample outfit furnished. H so geml name aml
dress to Marochee Textile Company. Card 6708, Cineinnati,
Ohio.

Mend-

Real Selling Sensation! Tremendous earnings whole or
part thwe! Patented 14 Water Bottle Tuvention needed
verywhere. RBig commissions, Extra bunus.  We deliver.

rite auick, CR10 Lobl Corp.. Muddlehora, Mazs.

Agents: Be my partner. Make $15.00 daily: ride In
Chrycler elosed ear: show snmples: distribute teas, enfTer,
gplces, cxtraets, things peonle eat.  This unvsual offer to
the first persin answerfng In yYour locality. Write or wire

Corp., Anglum, Mo,

Curtiss Pulitzer

Raczer construetion set, including plans
and genulne Curtis Keed poopelter $1.00 3

ald.  Special

offer: Nejentific ajrglider with ground launching devire Hoc
pestpald, Curtlss plans 35c S0 B. V. Tie—Leoning T3¢,
Big catalog listhuye latest tynes of model alrplanes, boats

and supplies He. Phipps Company, 357 Wilson Ave., Brook-
bin, NOY,

—~PROOF~—

That Classified Advertising in
Science & Invention
Pays

Printing Presses. Machinery. Type.Paper.Cards
Supplies
THE KELSEY PRESS COMPANY
Meciden, Conn.
April 29,
KCIENCE & INVENTION:

We have advertised under the vane o The
Co. i SCIENCE & INVENTION for
q a number of years., \We cheek results very
closely and we know that it is 4 prottable
medfum o use,

Yours very truly,
THE KELSEY I'RESS CO.

1926

—still another one

Magic Tricks Books Novelties
GOERGES PELTIER
58 Skeele Street, Willimansett, Mass,

SCIENCE & INVENTION:

Advertising In SCIENCE & INVENTION
surely brings the desiied results. 1 have been
advertisting for a few menths in your magazine
aml, I ain very satisfled.

Rlncerely yours,

GOERGES I'ELTIER.

See Rates at Top Opposite
Page Then Send Your Order.

Automobile Owners

Put a Gold Monagram on your car.

10 cents per tnitial,
tnitinls desireill. Linden

Speelalty

gﬁilllllh.(\-(]uallly I'roduets o, Dept. 30lf, Cloelnnatl, 1;]‘_::;‘ e leage. TiL. Co., 110 West
Agents: Our new nousehcld cleaning device wasttes ami e n G TG T R N I S 1 i+
firics windms, sweehs S e fameer (ruch s e ol i foTe
Works, 501-2rd St., Falrfleld, Towa. S S
Agents: 90c an hour to advertise and distribute samoles Far Dens: Relies Callected from Europe's Battleftelds,

to conswners.  Write quick for teeritory and vartlealars,
American P'roducts Company, 6120 Amerlean DBldg., Cin-
cinnati, Ohlo.

Flrearms, meidalz, helmets. ete,
snmple_War photogranhs 25c.
Avc., Drooklyn, N. Y.

Ilustrated catalogue and
Licut. Welch, 1889 Albany

Business O pportunities

Free Book. Start little Mail Order business.
Cortland Street, New York,

Pier, 996

You can have a business-profession of your own and earn
bl incame in service feas. A new systein of foot correction:
readily learned LY nnyone at hame in a few weeks, Kasy
terms for training, openings everywhere with all the trade
you can attemt to.  No eapltal requlred or goads to huy, no
agency or solieiting. Address Stephenson Laboratory, 18
Lack 13ay, Dloston, Mass.

Stop Plodding! Be Successful. Onerate a Tire Repair
Khop. Make hig nrofits in any Ioeality. \We teirh you and
furnlsh complete equipmenis $100 up, ook of Opportunity
free. Haywoad’s, 1312 South Oakicy Arvenue, Chicago.

Responsible Manufaeturer wants eompetent men to man-
ace oftice and salesmen.  $300 to $1300 neeessary; will al-
low expenses to Trentan If yau quallfy. Address Manager,
536 Forst Richey Ildg.. Trenton, N. J.

Make $50-$100 weekly. Npare or full time. 74 business
plans, 500 trade seerets, $1.  Lavan Service, 204, 211
Wast 22nd Street, New York Clty,

Strcks—Bends, Domestic-Foreign,
in ull marketable securities.
Tiroad St New York,

Sueceed—Our  twanty  selentifie
Sxcellent. 50c. No stamps.
Oregen.

There is big maney making soap, Nhoe pedishes, Laumdry
bleach, Iatr dyes, Tooth paste, Iron, China and Leather
cements, How to engrave on steel, and many other depend-
able formulas. Full partleulars how to make and sell. ¢an
be made at home. 50 cents. No stamps.  Ward, 1020,
Trail, . ., Canada.

hought-sold.  Dealers
Frauk X. Evcrett & Co., 20

Processes put yon

wlse,
tioltand,

Box =173, Astorla,

Business Service

Representation in Washineton, D. C.. mail addrees,
Manufaeturers, Aecountants, Patent  Attorneys and cthers,
Nervice 517 Kresge Bldg., Washington, D. C.

Chemistry

nteal Apparatus—TRadie eatalogs, 1000
thustratjons.  Priee refunded o $5.00 arder. Laboratory
Muterinls Campany, Bast T1st St.. Chieago,

Radium saits priced to suit every experimenter’s purse.
Also carnotite and phosporeseent materials.  Enclose niekel
for desertptive price-list, refunded on $5.00 order. 8.
Sayers, 10 Manslon Ave., Atlantle City.

Experimenters. Ch

e

Correspondence Courses

Used correspondence  school courses. All kinds.  Sold
on repurchase basts. 13 saving, Money back guarantec,
Lists free. (Courses bought). Lee Mountain, I'isgah. Ala-

buma.
Successful Speaking and Reading by famous Robert
Downing  (Nhakesperaan  Actor),  Cowplete course redicel

fiom ten to five dollars cash. Limited time,

Rlehmond, Virzinla.

Dietz I'ress,

Educational

Correspondence ceurses, All schools, Lowest prices. Terms,
Cutaing Free, Mentlon Subject. Fred. Goetz, 440-H Sansome,
8an Francisco,

Be a Laboratory Expert. Earn $300 to £3i0n monthly,
study  Microbiology., Sanitation.  Day, Eveninz Classes,
Diplemas, Degrees Granted. Free T1-Pleee Outfit to Ntud-
ents.  Write for Fiee Prospectus Today, Internattonal Col-
lege of Microbiology, 7201 Grand Ave., Chicago, 1L

Farms, Land, Etc.

Ozark Land: 10 acres near White
Dixie Lake, $100, $& monthly,
Fifth, Kansas Clity, Kansas.

Itiver and propozed
Asa Zinnerman, 1800 N,

For Ford Ouwners

Ford Owners, Distrlbutors. Our Timer Dracket raises
Jimer up from grease and dirt. With wipe rontact roter §3.50,
10 days’ free trial. Croft Automotivve Sales, Montpelier,
Ohio,

For Inventors

Unpatented Ideas Can Be Sold. I tell you how and help

ou make the sale. Free partleulars (Copyrighted). Wrlto
V. T. Greene, $S08 Jenifer 1lldg., Washington, D. C.
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o For Inventors (Coutinued) _

Miscellaneous - (Continued)

Photography

Your Chemicai probiems soived azd working process fur-
nished for IMive Dwoltars. \Write me. W, Stedmuan Itlch-
ards, Consulting Chemist, DBox 2402, Boston, Mass.

Gears and Model Supplies of every description. Catalog
5 cents.  Fxperlmenters Supply llouse, lox 10, Statlon Y,
New Yark Clty.

Inventors—Get this pamphlet, “'What to Invent.” No
theory or guess work, but things actually asked for by
manufacturers. Sent prepald for only $1.00. Inventor's
Syndlcate., 22 Ialadium Bldg., St. Louls, Mo.

U. S. and foreign patents, trademarks, moderate rates,
22 years experlener, Gearge C, lelnicke, 32 Unlon 8quare,
New York, reglstered 1n U. 8. and Canada,

Fool your friends. 10 Maine ecamds & (lnes. Retyrn to
me statuped, addiessed to friends, for malling here. I3, K.
Lierntsen, Box 1081, ortland, Me.

Art Photos 1—$1.00. Ia Meyer, 33 West 31st New Yk,

Mr, Manufacturer, layman or veteran—=lde 1ump S
er st bands wagons, dues ditehdng E. 13, Haw
Apjilegate. Qreg.

For Sale

For Sale: Watchmakers' Lathe at a bargain,
wann, 3815 Easton Ave,, St Louls, Mo.

R. Jacger

Gift of Orient

8end ‘*Flowers of Paradise’* Incense. $1.
Ehoipe, Southwest Dldg., Los Ange.es, Calif,

Blossomn Girt

Help Wanted

French plate. ¥aslly learnet, hin-
Wear Mirror Works, Dept. 36,

Silvering Mirrors,
mense profits.  I'lans [rec.
Lixcelsior Springs, Mo,

Detectives Earn Blg Money. Travel. Execllent oppartunity,
Great demand everywhere.  Fxperlence unnecessary.  |’ar-
tieulars free. \Wrlte. American Detectlve Nystem, 1971
iroadway, N. Y.

Be a Detective. Work home or travel. Experlence unncees-
sary. Darticulars free. Write, George Wagner, former (iov-
enment Ditective, 1963 Mroadway, N. Y,

Bagpagemen, (white or ealorad),
(colored), $150-$230 maonthly,
Railway DBurea

Firemen, Brakeman,
sleeping car. train porters
LExperience  unnecessary, 897
Loals, 111,

. East St

$300.00 per year for your spare time refinishiog farnl-
ture, radio cabinets, cete. My stmplifted dnsiructlons tell
Low to get and do this easy profitable work, tricks of the
trade, formulns, ete.  {'rice complete $1,00 postpakd. I°, 1.
Jackson, T16 W. Exchange, Owosso, Mich.

$95.00 to $250.00 Month. Men-womea 18 up, U
Government Steady work,  Lfe positions.  Shoit
. Pafld vacatton,  Common education sumMclent. 32
e book with sample ecaching and full partlrwlars—Free.
Write today sure Franklin Institute, Dept. W19, Ruch-
ester, N. Y.

All men-women, 18 to 60, wanting to quallfy for Gove
crument Posithins. §110-$250 manthly, Local or traveling,
write,  Mr. Ozment, St baals, Mo,

Insects Wanted

Why Not Spend Spring, Summer and Fall gaihering
butterfites, insects? 1 buy hundreds of kinds for eollections,
Kome worth $1 to $7 cach.  Simple outdeor work with my
instructions, jHctures, price-Hsc. Nend 10 eents  (not
stumps) for my 1Hustrated Prospectus before sending but-
terflies.  Mr. Slnelair, Dealer In Inscets, Dept. 41, Hox
1424, San Diego. Calif.

Machinery and Tools

Concrete Building Block Muchines and Mobls. Catalozune
free. Concrcte Machine Co., 5 N. Flrst St., St. Louls, Mo,

Magic and Games

Free with $25 order our large die box. Send 20c for our
large catalognte of tricks, puzzies, wlgs, sensatlonal es-
canes, Oaks Magleal Co,, Dent, 519, Oshkosh, Wi,

Books—Magie, Mysteries, Magie Trleks, Noveltles, Cat-
alogue I'ree.  Singer. 200, Ilancock, Wls,

Magic Tricks, Puzzles, Books, (‘atalug Free. Interesting
magic novelty. 10 cents. 7. Burdick, Hart, Mich.

Learn to entertain! New baok explalns all firms of
mystery  entertainlng,  $1.00.  “Claywen.”' 7605 Linwomd
Ave,, Cluveland, Ohlo,

Manufacturer Wanted

=S, 0. S.” Game. Winted manufacturer produce am!
market, ravalty basis. K. M. Wrighton, Ashland 'lace,
Mabile, Al

Three Collection Letters That Actually Collect; product,
23 years® experfence, $2.90, Address Jo N, MHillsman,
Lynchbtwrg, Va,

Bargains. Big envclope full 10s. Joachim Vaillzorski,
Py,

Colnes, N

Motorcycles—Bicycles

Send Us Your Films, Ve develop, print, entarge. are.
ful attentlon to details thut make supertar 211ty nletures.
Rolls developed 9¢, nrints Sc each. trial G”XR” cnlarzement

in fuller 10c, \Wellington Photo Servlices, Riverdale, Ml

Have you a Camera? \Vrite for free sample of our hig
magaz.ne, showing how to make better pictures and earn
x]u_um‘-_\l‘ American I’hotography, 118 Camera House, Boston,
7o Muoss.

Photoplays Wanted

$$& For Ideas. Dhotoplay I'lats conslidered In  a-y
furm - Worttw for free hooklet.  Universal Seenarlo Con-

iy, “eeurlty 13dg., Western and Santa Moniesw Divd.,
1lohiywoad, c'allf, .

Printing Outfits and Supplies

Don't buy a Bicycie Motor Attachment until sou get
our cutawgne und prices,  Shaw  Mig. Co., Dept. 6.
Galeshurg, hansas,

Musical Instruments

Violins—Deep, Mellow, Soulful—on casy credit terms,
Hlgh grade, wonderful instruments of my own make, Devel-
opent of many years' expertness.  Write for book. Gustav
A. Nenntng, 2i2{ Gaylord St., Denver, Cola.

Print your own cards, stationery, cire
Compuete oudits $8.85; Job 1'resses $12, Rotary ¢
'ttt lor others, blg profit.  All casy, rules sent.
far alux presses, type, paper, cte. I'ress Company, A-6
Muinten, Conn.

urs, paper,

Gummed Labels, Name and Address, 500, 2 lines S0e, 2
Hues one. Catalogue, Eastern Label Ceo.. Y, Clintonville,
Conn,

Radio

0ld Coins

California Gold. quarter size, 27¢; half-dollar alze, 5ic.
Columbian niekel and catalogne, 10c. Norman Shultz, Box
116, Colorado Springs, Colo.

German Govt. Bond, 100,000 Mk. 1923 $1.40, 5.000.000
Mk bond 1923 $1 50, 160,006 Mk, bill and catalogue 1ne,
Norman shaliz, Colorade Springs. Colorado,

Bargains in Ccmmemorative Half Dollars.
$1.33; Pllgrim, $1.29; A ma, $1.13; Maine, § M:
e $1.19; ilugenot, §1. Lexington, $1.09; California,
$1.23; Vancuuser, §1.3 Eagle Cent and bargaln price st
lve.  Marcy, llox 483, Muskogee, Oklahoma.

Old Money Wanted

$2 to $500 Each pald for hundreds of Old or Odd (olns.
Keer all old money, it may be very valuable Send Foe for
new fllustrated Coin Value 13ook, 416, Guzranteed I’rices,
Get I'osted, We pay Cash.  Clarke Coln Company, 14
Street, Leltoy, N, Y,

A two dollar bill will brine you a Sefi-6n MA Filter
chinke -oil.  Wrlte for list.  Radio ’arts Sales Co, lox 214,
Orange, N. J,

Salesmen Wanted

Salermen: Go into business without investing a penny.
Nu nnt 1o pay. No stoek o eq . Yet you make bigger
teatits than rogular storekeepers.  Write fur faets at onee,
Address Diept. 518, Goodyear Chleaxe, Ine., 81 W, Adams
Y, Coleako,

Sells for $9.75, IPrints ad on wrapping paper, envelopes,
ete.  S1L.00 connmission.  Nend l0¢ for sample work., Auto-
matic Ad-Stamper, toplin, Mo,

Take orders for coffee. sugar, flour, ments, canned gowls,
staple grocerles, also paints, radlo sets, tires, auto ana trae-
tor oit:.  No eapltal or hond required. We deliver and col-
lect, Iermiinent business. iy pay. \Write at once.
litehcock-Hill Co., Depl. 83, Chicago,

Minutes Pay Dollars demonstratiuz  wonderful  three
peund calenlator.  Detafls $1° Work cequads $300 ma-
clines  Adds, subtracts, multipdies, devides mitomatically.

Pive sear guarantee, Jtlg demand; o profits, esperience

Patent Attorneys

v.  Write quick for libeval trlal offer and pro-
Ligltning Caleulator Co., Dept. W, Grand

-

le v;l tcrrAiiory.
Rapld . Mich,

Send for free booklet. Highest references,
Tiest resuits. I'romptness assured. Send model or drawing
for examinatton and opinlon. Watson E. Coleman, I'stent
Attorney. 611 G Ktreet. N. W,. Washington, D, €.

Unpatented Ideas Can Be Soid. 1 tell yuur how and
you make the sale, Free partlenlars (Copyrighted 19
Write W. ", Greene, 809 Jenifer 13lde.. Wnshington, 1,

Get your own patents, Application blanks, complete
in-tructhng $1. Cutting Dros., Camnhell, Calif.

Patents. Thne vounts In appiyvlng for pateats, Don't
visk e in protecting your fileas.  Send sketeh or wmodel
for instruetions or write for Free hook, “How to Obtaln a
I'atent”* and “‘Itecord of Inventlon** form. No charge for
information on Low to proceed.  Commanleations strietly
confidential,  Prompt, carcful, efifelent service, Clarence A.
O'lirlen,  Registercd  Patent  Attorney, Sccurlty DBank
Rullding (directly across street from patent office). Wash-
tnzton, N . Kee pace 239

Patents Procured: Trade Marks Registered—A compri-
hensive, experlenced, promnpt service for the protection ant
develonment of your ldeas. Preliminary ndsice gladly fur-
nished without charge. Booklet of Information and form
for disclosing idea free on request.  Richard 13 Qwen, 130
(‘)_wel? Bldg., Washington, D. C., or 41-T Park Row. New

ork.

Patents.

Ten_ years experfence In Patent
Buoklet. Geu. 1leeler, 2001,

Patents: Trade. Marks.
Oftice.  Conzultatlen Invited.
170 Nassau St.. New York.

Patent-Sense—A: «ne of the oldest lirms In Amerlca we
wive imventirs, at lowest conslstent charge, a serviee poted
fee results, evidenced by many well-known Patents of extra-
ardinary value, 13wk, Patent-Rense, free.  Lacey & Lacey
A1 F 8t Wachineton, D, (*.  Ectab, 1839,

Miilions spent annualiy for Ideas! Hundreds now wanted!
Patent yours and profit! Write todny for tree hook—Ie¢ !
how to protect yourself, haw to Invent, ldeas wanted, how
we help you sell, ete. Amerlean Industries, Ine., 212
Wresge Bl Washington, D. .

We wave a line of goods for which ¢very man In Ameriea
is a pewospeet. It has everything corapeting line s
aml semething besides. It can be handled profitably hy
. shint, hosiery, necktie, shoe, coat, amd other
nonew selling o men.  For fall facts, address Madi-
v Ro, PPerria. Dept. 13, Chleago.

-

o

$100-92C0 weekly, HKetallers live wire specialty., 810

weekly jguaranteed agalnst com.  Reliable house.  Guarantee

dealers turnover or money back Pay you to Investigate,
r B

Appletsn Novelty Co., Cedar Raplds, Iowa.

Song Poems

Song Poem Writers—Scnil for prupasition.  Ray Hibbeler,

P21 2101 N, Keystone Ave., Chicagn,

Song Pecem Writers: Stamp hrings, *“Song \Writers Gulde'’,
W Van Beaver, 321, 1239 Elm St., Green Bay, Wis.

e e e

Stammering

St-Stu-T-T-Tering and Stammering Cured at Home,
In<tructive lnoklet free.  Walter MeDonnell, 105 Areade,
1126 Granville Ave., t'hicago, 111,

St Stommering.  All speech defects  sueccssfully enr-
reci . Samnel Robblns, 399 Buylsion S, Buston,

Stamps and Coins

Manufacturing

Mudelts, Ex-

To Order—>Mlechanieal work, all hranches.
Engincering

perimentingz,  Quantity  production, 1*arma
Warks, DBrooklyn Station, Cleveland, Ohlo.

Manuscripts Wanted

Earn $25 weekly, Spare tlue, writing for newspapers,
macazines,  Experfence unnecessary.  Details Free.  I'ress
Syndieate, 987, St. Louls, Mo,

LR TR TR TR T T

Miscellaneons

Beautiful registered bull pups $15. Bulldogs, 501 Rock-
wood, Dallas, Texas.

I Cateh From 45 to 60 foxes in frem 4 to 5 weeks' time:
can teach any reader of 1hls magazine how to pet them.
Just drop me a eard for partieluars. \W. A, Hadley, Stuns-
stead, Quebee, Canada.

Patents—end for form **Evidence of Conception’ to he
slgned and witnessed, Form, fee schedule, Informattan frece.
Lancaster and  Allwine. Reglstered Patent Attorneys In
lI)'nl:ed Suites and Canada, 212 Ouray Bldg.. Washin:. !,

.,

Monrce E. Miller, Ouray BRlde,. \Washington, D, €. Pat-
ent Lawyer, Merhanical. Elecirleal Expert. DBooklet and
priority record blank sgratls,

Patents: My lce In finstallments.
fngton. M. C.

Richard €. Babeoek, Patent Tawyer, Washington Loan &
Trust Rhde., Washington, D, €, Buwoklet,

*‘Inventor's Advisor."” the valuable Patenthook with 179
Mechanfeal movements and  illusteations, sent free upon
request. M. I, Lablner, Patent Attorney, 3 Park Itow,
New York,

Frank T. Fuller, Wash-

Patents

Inventions ermmercialized.  Tatented  or  ioputented.
Write Adam Fisher Mfg. Co., 203 Enrlght, St. Touis, Ma

Two Inventiona—an automaton and a plaster parls pro-
ress.  lleware inventor’s rights. Willlam Haines, Ilabana,
Cuba,

Stamps 100 All Different 3 cents. S. I. Quaker Stamp

Compay, Toledo, O.

Typewriters and Ribbons

Used Typewriters, $16.50 Guarantcecd. Ribhons 3 for
$1.00. W, I'heips, 4 Frankilin Street, New York,

e

Ventriloquism

Ventriloguism taught almost anycne at home. Small cost,
Kend e, stamv today for partleulars and proof, Gen, V.
Smith, Resm X-103, 125 N. Jetferson Ave., l'coria, 1L

Wanted

Detectives Earn blg Money. Work home or travel. FEx-
perience unnecessary. Write. George Wagner, former Gov-
ernmemt Detective, 1968 Broadway, N. Y.
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Radic’s biggest, finest Call Book-and more

JUNE

NUMBER

/

50c—SOLD ON ALL NEWSSTANDS

.

Over 100,000 Gpies

A Whole Barrelful of Useful, Val-
uable Information for Set Users

Don't operate your Radio Set in the
dark. Here’s a big magazine that gives
vou the name, the call letters, the power,
the wave length, ctc., of every Broadcast
Station in the United States—and the
hours they operate too. It gives plenty
of new hookup information, General
Radio information and carries in cvery
issue a supplement of S. Gernsback's
RRadio Encyclopedia.

11 is divided into four parts, cach com-
plete, authentic and up-to-the-minute.

The first part contains the finest and
most up-to-date list oi Broadcast sta-
tions ohtainable—listed by Call Letters,
Wave Length and cities, together with
the broadcast schedule of each station
for everv day of the week. The book
also lists all Canadian and Foreign
Broadcast stations.

The second part of the magazine is
devoted to articles of interest to the
Radio Set Owner, giving him informa-
tion on all subjects he ought to know. to

better understand the operation of his
Radio Set.

The third part contains a great num-
her of constructional articles to delight
the fancy of the hookup fan on many
modern receivers.

The fourth part contains a new sup-
plement oi S. Gernshack's Radio Ency-
clopedia, profusely illustrated and com-
plete i every respect.

In all a tremendously valuable book
to have on hand by every user of a
radio receiver. The Call Book ior ready
reference to stations received. The con
structional articles for data on your
new set. The LEucyelopedia for an in-
timate and authentic knowledge oi Radio
and the /.isteners’ information for first
hand knowledge on how to care for your
set and operate it properly.

This big June issue is now sold every-
where by 60.000 newsdealers and radio
dealers. Buy a copy NOIW.

Published and Distributed by

The CONSRAD COMPANY, Inc.
64 Church Street
New York, N. Y.
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HAWKINS ELECTRICAL GUIDES !MIEN

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams Sign Flashers — Storage Batteries Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers —
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers
Measuring Instruments—Switchboards—Wiring—Power Stations Installing

Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers.
SHIPPED FREE

Not a cent to pay until you'see the books. No obligation to buy unless
you are satisfied Send Coupon now-——today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it

SEND NO MONEY - SEND ONLY THIS COUPON

THEO. AUDEL & CO.
65 West 23rd Street, New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you §l each month until paid.

T T« = o s ne Soad | TP N o s el Pt o
Occupation ..............

Employed by ........ ...............

Home Address

Reference
S. L. Au
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PRACTICAL EDUCATION

omplete

IN ELECTRICITY [ %

Even the United States
Government endorses S.
of E. training. At right is
shown huge generating
unit made by the Nord-
berg Mfg. Co., for Pana-
ma Canal for which-S. of
E. students made the Ac-
ceptance Test by special
reguest.

DON’T WASTE another
minute getting into the fas-
cinating field of electricizy.
Never before has there be=n
SO many amazing opportuni-
ties. Electrical refrigeraticn, @ %
radio battery work, central = %
stations, power plants, are & &

for yourself. Thousands of
& | opportunitiesexistsin every
g section for men with a little
training to do house-wiring,
operate battery service sta-
tions, to do automotive elec-
tricalwork. In three months
time S. of E. treining gets

combing the country for men
with electrical training.

$3200 AND UP with

CHARLES P. STEINMETZ
*‘electricat wizard' of Generul
Electric wlu Sor the lust siz
yearn of hislife on the Advic-
ory Council of Scheol of
Engineering.

you ready for tke amazing
opportunity of a lifetime.

S. of E. MEN GET

amazing opportunity for ad-
vancement awaits you in this most fas-
cinating business of all. S. of E. training
will prepare you in a few weeks time to
step into a fine electrical job in a big
corporation like General Electric, West.
ern Electric, Commonwealth - Edison,
Harnischfeger Corporation.

THE BIG CONCERNS are the ones
who offer the big epportunities. And they
prefer S. of E. men because 20 years ex-
perience has shown that they are the

ones who succeed. The finest engineer- }

ing talent available directs your work in
classroom and laboratory. Our staff is
not excelled. They are big men like Prof.
John D.Ball, for six years assistant to
Dr. Steinmetz, the electrical wizard.
THREE MONTHS FASCINATING

training fits you to enter the big job with
one of these concerns or go into business

PREFERENCE every-
where that men are hired for electrical
work. For in nearly every electrical con-
cern in America S. of E. men will be
found holding big jobs. They are on the
lookout to help you succeed when you
come in. In one of the 10 largest Amer-
ican cities the 3 biggest electrical jobs
are all held by S. of E. men. To be an

You will find and enjoy a differen:t spirit among
S. of E. Students than you find in the ‘trade
schools.”” Good times are mixed with work. Fra-
ternities, daily broadcasting from Station WSOE.
Above is photo of the student band. Below one of
Mulwaukee’s famous beaches. Enjoy a real sum-
mer in a real lakeside city. Boaiing, bathing, etc.

| BooK FREE—SEND CouPoN |

Great concerns wart S.
of E. men. Getready
in a few weeks of

fascinating train.
ing for a big
career in
ELECTRIC-
ITY!

S of E.man means prestige—preference!

ACT NOW BEFORE CLASSES
FILL up. Due tothe enormous amount
o- personal attention given to each
man, S. of E. classes fill up rapidly.
Employers ask first for the S. of E.
man. We suggest immediate action tc
a-oid disappointment.

SPECIAL BOOK NOW FREE—
Act! Clip and mail the coupon right
awvay. A big 72 page book telling all
paases of S. of E. training will be
rushed to you. ‘Get it by all mezns tc
h2lp make up your mind. The most
cemplete book on opportunities in
electricity ever offered. CLIP
AND MAIL COUPON NOW!

A PERSONAL
CHALLENGE TO YOU

“Whatever your previous education our
training_ will make you successful in
Electricity! Put yourself in my hands
far a few weeks and the bigjob is yours.”

<>E =IO-T MZO MI~ OZ=IOP>M= NDPM=< 3

OscaR WERWATH, Faculty President.

SCHO)L°f ENGINEERING

of Milwaukee
Founded 1905 Dept. !)C

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. 9C .

page {llustrated book,

marked with an
. .Commerclal Elet(rlcnl Eng. ... Armature Wndin -
oc.Eng..B.5.Deg.in 3yrs. ... Light. Nell,bower Wwiring,
..Eleclro'ech nics osting
...Junior Electrical Eng. .Practical Clectricit
...Automotive Electricity .
..Radio Sales, Servicc and
Broadcasting

Education..

415-17 MarshaiiSt. Milwenkee Wis.

415-17 Marshall St., Milwaukee, Wis.,
Without obligating me in any way, pleass majl free T2-
*‘Electricity and the One Best Way
to Learn It,” and parhculm regarding the course 1 have






