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30
DAYS

Wonderful offer direct from the factory! The world’s greatest radio.
A perfect working, single dial control, 7 tube receiver. And just to prove our claims, w2 will
ship it to your homq for 30 days’® free trial. Test it under all conditions. Test it for distance, vol-
ume and tonal quality — and if you are not convinced that it is the best single dial set you ever
heard, return it to the factory. We don’t want your money unless you are completely satisfied.

Metrodyne Super-Seven Radio

I
; BIG PROFITS
TO AGENTS AND DEALERS

Tube Set

Single Dial Radio

Retail Price

75

Completely Assembled

Big Discounts
L‘L to Agents and Dealers

Our Agents and Dealers make big money |
selling Metrodyne Sets. You can work all =
or part time. Demonstrate the superiority =
of Metrodynes right in your home. Metro- H
dyne Radios have no competition. Lowest %
wholesale prices. Demonstrating set on 30 =
days’ free trial. Greatest money-making =
opportunity. Send coupon below—or a let-
ter— for our agent’s proposition.

A single dial control, 7 tube, tuned
radio frequency set. Approved by
America’s leading radio engineers. Designed
and built by radio experts. Only the highest
quality low loss parts are used. Magnificent,
two-tone walnut cabinet. Artistically gilded
genuine Bakelite panel, nickeled piano
hinge and cover support. All exposed metal
parts are beautifully finished in 24-k gold.

Easiest set to operate. Only one small
knob tunes in all stations. The dial is electric-
ally lighted so that you can log statiens in the
dark. The volume control regulates the recep-
tion from a faint whisper to thunderous volume,
1,000 to 3,000 miles on loud speaker! The Met-
rodyne Super-Seven is a beautiful and efficient
receiver, and we are so sure that you will be
delighted with it, that we make this liberal
30 days® free trial offer. You to be the judge.
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30
Days' FREE Trial

Metrodyne Super-Six

Another triumph in radio. Here’s the new 1927 model Metro-
dyne 6 tube long distance tuned radio frequency receiving set. Ap
proved by leading radio engineers of America. Highest grade low
loss parts, completely assembled in a beautiful walnut cabinet
Easy to operate. Dials easily logzed. Tune in your favorite station
instantly on same dial readings every time. No guessing.

Mr. ﬁc)lward. of Chi aid: "While five Chic roadeasting stations

though they were all 1n Chicag

We are one of the pioneers of radio. The success of Metro-
dvne sets is due to our liberal 30 days' free trial offer,
which gives you the opportunity of trying before buying.

METRO ELECTRIC COMPANY

2161-71 N. California Ave. - Dept. 167 - Chicago, 11linois

RETAIL PRICE

MAIL THIS

COUPON ::‘-

or send a poctal or letter.Get our

proposition before buying a radlo

Deal direct with manufacturer —
Save Money.

Mail COUPON Below!

Let s send you proof of
Metrodyne quality

F. L.Warnock, Greentown, Ind., writes: "'l received the Met-
rodyne in good shape and am more than pleased with it, Got
statigns 2,000 miles away.”

C. J. Walker, Mariposa, Callf., writes: “Received my Metro-
dyne Single Dial set 0. K. I believe that these one-dial sets
are going to be excellent sellers. 1 had no trouble in tuning
in stations enough to satisfy anyome, so you will please send
nie another set."”

Roy Bloch, San Franclsco, Calif,, writes: ‘‘Very often we
travel from New York to_the Hawaiian Islands quickly
from station to station by means of the little tuning-knob
which operates the electrically-lizhted dial. The Metrodyne
Single Dinl Set is much easier to operate than any rudlo set

I've ever scen.”
We will send you hundreds of similar letters from own-
ers who acclaim the Metrodyne as the greatest radio
set in the world. A postal, letter or the coupon brings
complete information, testimonials, wholesale prices,
and our liberal 30 days® free trial offer.
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METRO ELECTRIC COMPANY

2161-71 N. Califormia Ave., Dept. 167
Chicago, Illinois

Centlemen:
Send me full particulars about Metrodyne 6 tube
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“They last twice as long as
the smaller Batteries
of equal voltage”

“THAT’S a pretty broad statement,
Tom. Won’t you have to make it
conditional on the number of tubes in
the set or the use of the new power
tubes ?”

“No, sir! Under the same operat-
ing conditions—whether you use four,
five tubes or more, whether you use a
power tube that uses up to 135 volts,
the Eveready Heavy-Duty No. 770 or
the even longer-lived Eveready Layer-
bilt No. 486 will last twice as long as
the smaller sized 45-volt batteries.”

“Well, they ought to, they cost
more.”

“Yes, about a third more—but last-
ing twice as long, they cost much less.”

“Your arithmetic is good, Tom, but
if that’s so, when I bought my set why
did the dealer equip it with the smaller
Eveready 772's? Why didn’t he put
in the Evereadv Heavy-Duty Bat-
teries ?”’

“He probably thought he was doing

Note: A “C” battery gives a quality of reception
unobtainable without it and greatly increases the life
of your ““B” batteries.

you a favor—making your first invest-
ment cost you a little less. “T'hat little
difference looks like a lot to a good
many folks who are buying their first
set, equipped with tubes, loud speaker,
‘A’ and ‘B’ batteries and everything.”

Heavy-Duty batteries last twice as
long as the smaller batteries of equal
voltage. Evereadv Heavy-Duty Bat-
teries are the great contribution that
the world’s foremost electro-chemical

LEFT - Erer.
cady Layerbiit
No. 486,

RianT-Erer-
eady Dry Cell
Radio 1"
Battery, 114
volts,

Radio Batteries

~they last longer

laboratories has made in “B” battery
cconomy, dependability and satisfaction.

Dry “B” batteries give a noiseless
current, pure D. C. (direct current),
the kind that is essential if you prize
pure tone.

Send for booklet, “Choosing and
Using the Right Radio Batteries,”
which we will be glad to send you
upon request. This booklet also tells
about the proper battery equipment for
use with the new power tubes. There’s
an Eveready dealer nearby.

Manufactured and guaranteed by

NATIONAL CARBOXN CO., Ixc.
New York San Francisco

Canadian National Carbon Co., Limited
Toronte, Ontario

Tuesday night means Eveready Hour —
9 P.M,, Eastern Standard Time, through
stations:

WEAF-New York

wJAR-Providence
WEEI-Boston

wsAIl-Cincinnali
WTAM-Cleveland
wwy-—Detrait
wrac-IVorcester weN—Chicago
wri-Philadelphia  woc=Dav ‘uport
wer=-Buflalo o{ Minneap ;5
WCAE-Pittshurgh WCCO) ¢ Pau!
KsD St. Louis
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Time and Postage Saver

IN every issue of SCIENCE AND INVENTION you
undoubtedly see numerous articles advertised about
which vou would like to have further information.

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

As a special service to our readers, we will write the letters
for vou, thus saving your time and money.

information, and to avoid error the addresses of the man-
ufacturers, on the coupon below and mail it to us.

If the advertiser requires any money or stamps to be sent to
pay the mailing charges on his catalog or descriptive literature,
please be sure to enclose the correct amount with the coupon.
We will transmit to the various advertisers your request for
information on their products.

This service will appear regularly every month on this sam:

) Just write the names of the products about which you want page in SCIENCE AND INVENTION.
T « READERS’ SERVICE BUREAU, S&T 10-26
* EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York, N. Y.
FRO WRITE YOUR NAME and ADDRESS HERE:
N A N E et e e e e e e e et ee e et as emeemsemmemenme e et e et eeneeseeenteseeneesenseassansseseateeoteas
A D D RE S e anean CITY, STATE ..

Gentlemen: Please advise the firms listed below that [ would like to recieve detailed information on their product as
advertised in the ..o issue of SCIENCE AND INVENTION.

275"This form should not be used for technical questions.

If Catalogue

of complete

List here specific article on|line is wanted

check in this
column.

NAME ADDRESS

(Street—City—State) which you wish literature.

Check lere Your Dealer’s Name ...
if you are
a dealer 0 1 B TR U USRS .
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will teach

Noted

for many vearr engaged in com-
mercial chemicai work

T. 0°CONOR SLOANE,
A.B., AM., LL.D., Ph.D.

Author. Formerly Treasurer Ameri-
can Chemieal Soctetv and a prac-
tieal chemist with many well known

only has

Industrial firms of all kinds pay tempting salaries to get
the right men. Salgmes of $10,000 to $12,000 a year are not
unusual for chemists of exceptional abilities. Chemistry
offers those who are ambitious and willing to apply them
sclves conscentiously the greatest opportunities of any vo-
cation. Why be satisfied with small pay and hard, thankiess
work—Ilearn the profession of Chemistry and your salary will
depend only upon your own efforts and your own abilities.

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

NOW IS THE TIME TO
STUDY CHEMISTRY

Never before has the world seen such splendid oppor-
tunities for chemists as exist today. The war has awakened
the United States to the need of trained chemists and chemi-

Instructor,  Lecturer and

achlevemen g
o Yy é?m,:'e"mf;f]‘:“émm’,’ff cal engincers. Everywhere the demand has sprung up. In
try in the elass-room bus he was factories, mills, laboratories, electrical shops, industrial

plants of all kinds, chemistry plays a vital part in the con
tinuation and expansion of the business. n every branch
of human endeavor the need for chemists has arisen. No

profession offers such alluring opportunities and the next

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

You Can Learn At Home

Dr

trated

. Sloane will teach you Chemistry in a practical and intensely interesting way.
study course written by Dr. Sloane himself is practical, logical and remarkably simple.

NO PREVIOUS SCHOOLING NEEDED

Our home
It is illus.
by so many experiments that are performed right from the start that anyone, no matfer

how little education he may have, can

countless

Experimental Equipment Given
to Every Student

We giv
chemical equipment including fifty pleces of laboratory appara-
tus and supplles and thlrty-nine diferent ehemicals and re-
agents. The fitted heavy wooden box serves not only as a rase
for the outfit but also as_a laboratory accessory for performing

feature of our course are contained In our freo book *Oppor-
tunities for Chemists.”

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

obtaining a position in Chemistry.

e to every student without additional charge, thls

mation and free book,
experiments.  Full partienlars about this speelal
it 15 fresh in your mind.
your name and address on @ vostal and
mail it to us.

Don’t Wait -- Mail the Coupon NOW! o

CHEMICAL INSTITUTE of NEW YORK, Inc. s

66—S WEST BROADWAY

NEW YORK CITY ¢
% c

Home Extension Division 10

DPr.T.0 Concr Sloane
ow -~

CHEMISTRY

Right in your own Home

What Well-Known
Authorities Say
About Our Course

From Hudsan Maxim,

‘Dr. Sloane has done s much-needed
work in a much better way than any-
thing of the kind has, heretofore, been
done.

“Dr. Sloane has 1 remarkable faeulty
of presenting Seclence for self-instruction
of the student in such a clear and un-
derstandable way as to be mast readily
grasped and assimilated.

“’I, therefore, unreservedly recommend
and place my highest indorsement on his
work. "'

From Dr. W, W. de Kerlor,

“I can not recommend your oourse too
highly and I ccngratulate both sou and
Dr. Sloane on same.’’

From John A. Tennant.

“‘This is something which has long
been needed.  Your long experience in
the teaching of chemistry . . . assurance
that the course will be practical as well
as plain to the untrained students.’’

What the Students Say:

*Your ecourse has been worth $50.000
to my concern.’”

‘This is just like reading some (fas-
cinating fiction story.”’

‘I have just been made Assistant
Chemist of my concemn.’’

‘Your course fs just what a person
wants to start in the wonderful sclence
of Chemistry.”’ .

'l find that your course is sery in
teresting. 1 wait patiently for the next
lesson.**

1 find tho study of chemistry more
and more intercsting at every lesson and
you may be sure that I am getting inte
studylng habit even more than I ever
did even in my =chool days.’

I liko the lessons so much that I hon
estly would not sell them for many times
their price.’”

“T am taking thls opportunity to express
my satisfaction with your chemiral Irasons.”

I now have a_flne position as chemis
at the Du Pont Dye Works. It was thru
your course alone that I have been 8o
suceessful.*’

“I have written to different people
about your ecourso and they speak very
highly of same.’”

“If I don’t learn it fsn't your fault for
I fNind that your lessons contain 1 whole
lot.*”

(Naimes and addresses on request.)

Easy Monthiy Payments .

You do not have to have even the small price of the course to start. 4
Youdcan payrfor it in small monthly amounts or earn it :s m;ny others
are doing. The cost is very low, and includes even the Chemistry o

outfit—there are no extras to bu; with our course. Write us and 4 OF NEW YORK
let us explain how you can qualify for a trained technical posi- 4
tion without even giving up your present employment. o4

SPECIAL 30 DAY OFFER

Besides furnishing the student with his Expenmental "
Equipment, we are making an additional 1
offer for a short while only. You owe it to yourseli 'l
to find out about it. Write today for full infor- o

"‘Opportunities
Chemists.”” Send the coupon right now while
i Or just write

special P

ADDRESS

ITY
S & L Oct.

DIPLOMA AWARDED TO EACH GRADUATE

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

Your name on this

4
L4

Division 10

Please send me
without any obligation

ticulars about the kxperimental

" ment gisen to ¢very student. Also please
tell me about your plan of payment snd

l' your special 30 dny offer.

WAME 56 . = appRs runeo e oo pion srersacersanegenaas

BTATE

¢ CHEMICAL
INSTITUTE

Home Extension

66-S-West B'way
New York City

part. your free Rook ‘‘Opportuni
tles for Chemists,”” and full

....................... cerdendesngsganenas
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Controls First Car by
Radio
*1 operate the portable broadeasts |
ing station in rear car, driving
NE front car by Radio eontrol. Will
oo e plgerate this car from New York to
B ' Frisco—13 months trip, Then we
take the car around the world—a
three years' tour. I owe it all to 7
you.” Leo Paul, New York City.

Now Owns a Radilo
Store

*The Radio business is rushing
just now. Building many Super
Heterodynes, also doing installa-
A tion and repawring. To your
Ml course I owe all my success in
the Radio profession.” A. J.
Ommodt, Bowman, N. Dak.

-~ " 8g You CanDoWhat
e lsed TheseMenDid!
HERES WORK THAT IS I 'Will TrainYou at Home
- —_ toFillaBig:Pay Radiojob

L3 Getinto the great new Big-pay Industry—Radio. If §
- you’re earning a penny less than $50 a week, clip
sk B\ coupon now. Send for AMAZING FREE BOOK,

“Rich Rewards in Radio.” Why go along at $25 or $35
or $45 a week, when you could earn $50 to $250 in the same
six days, as a Radio Expert? Hundreds of N. R. L.
trained men are doing it—why can’tyou? I'll trainyou just
as I trained them—just as I trained the men whose letters gy
you see on this page. I'll teach you quickly at home in

your spare time to be a Radio Experi. and draw down big PN

moneﬁ'i for the easiest and most fascinating work in the
world.

5 $50 to $250 a Week as
a RADIO EXPERT

It’s the trained man, the Radio Expert,
who gets the big jobs of this profession—
paying $75, $100, $200 a week and up. Free book
gives all the facts. Everly day N.R.I trained

men are taking good places in the Radio field—men
like you—men like those whose stories I show you

here. You can prepare justas they did by new prac- -
tical methods, learn right at home in your spare Chief Engineer
time. Lack of experience no drawback—common

e5¢
Insiruments
Given FREE of
Extra Cost—

All instruments
shown here and others
sent to all my students free of
extra cost under short time
special offer, Clip coupon now
—find out all about this big un-
equalled ofier while you still have
time to take advantage of it. This
training is intensely practical—these
mst{{uments help you do the practical
work,

My Radio Training is
the ‘**Famous Course
That Pays for Itself”
Make more money quick when
you taks up this practical course.

»

I show you how to in-
crease your earnings almost
from the start of your course
throngh practical pointers I
give you.

Howard B. Luce of
Friedens, Pa., made $320in7
weeks during his spare time.
P. H. Suitt of Newport, Ark., writes

While taking the course I earned in
spare time work approximately $000.”
Earl Wright of Omaha reports making
$400 im a short time while taking his course
e —working at Radio in his spare time only! S
570 Tn, one Day. ?nyalgesstg&;b‘er}rs;, 207 Elu:lSt.,Kaukana,Wli‘s.,

e $500, ese records not unusual—these
'?l' 'F-bn.- W:Icox meRI:::ie a few of hundreds.
T amin business for my- when you graduate, my big Free
Zt;lélnnd r:ceml made § Employment Department helps’ yoz getgthe job.

; n one day. h“'“ an § You get just the same preparation and asslstance -
clectrician of rich experi- § toward success we gave C. C. Gielow, Chief Operator -
°n°°?l'.““l’““‘.‘?‘-'c“py“53 of the Great Lakes Radio Telegraph Co., E. W. Novy, > !
'“f}’,"’" P"““t“‘.“t"s&e; Chief Operator of Station W%INY, Erle Chambers, ~ :
l‘_h°“°l “l‘lm‘cd"“. e}:‘ "' § Radio_Engineer for Stewart-Warner, J. E. Fetzer, 7
T enLiontods withyeit | Chief Engineer of Station WEMC. The National Radio ,f )
course e“ntl it would § Institute, established 1914, today offers you the same , ¥ g
glpe!:‘ “E_Il!"‘? ) :P&‘{' opportunity these menhad undera bond that guarantees
d‘m les- t':i" Et' t“ you full satisfaction or money refunded. It's your big

$3pDOIN imato§ chance to get into the great Radio fleld—mail coupon TO-

that Radio will be worth L
i b omanda o ol IgA for my big Free Book and proof | /

lars to mein the nextfew
years.,” T M. Wileox,
lBel{lje Island, Newfound-
and.

proof. want to increase their knowl.
Clip Coupcon Now
for it is the way to success
dio field, how we prepare you and
J. E. Smith, Pres.

edge of Radio. Being a grad.
for FREE BOOK
in this profession.” John
help you start. You can do what
NATIONAL RADIO

schooling all you need. Our tested clear methods Station WEMC
make it easy far you. We guarantee to train you [ *Please communicate withmy
=% ! successfully, Big Free Book contalns all the [ twojunioroperators here who
3 uate of your course | know
a they cou{d do nothing better
for themselves than study it
Most amazing book on Radio Jfecer Gict Enineen, 0 E:
ever written—full of facts and Jtion WEMC, Gernien Springs,
pictures—tells all about the great Ra- O, U5
others have done—GET THIS
BOOK. Send coupon today—no
obligation.
INSTITUTE
Dept. MXS

, Washington, D. C.

F. Spadoni in his own
}?ﬁ!dlo' store at Chicago,

NATIONAL RADIO INSTITUTE
Dept. MX5 Washington, D. C.

Dear Mr. Smith: Without obligating me in
anyway, send me your free book '‘Rich Re-
wards in Radio” and all information about your
practical, home-study Radio course.

~ e melh "

Ki=ball With WMAQ
Chiecago

**Accepted a position with thd|§

i " Just been made Sales Mana-
g gor of this Radio firm—re-

Y Chicago Daily News Station WM- ceiveda very goodinerease /N Name.. ... ARCaqyinon-
AQ. My Income practically dou- S8 -8 lh‘:w‘:aagc'cn ifzxt’tit:g gﬁl"f}“
bled, thanks to your fine course. 1 WHich.in 8 moriths ans.
handle all consultation also do op- abled me topurchases Street Address. . ..........
erating.”” Keith Kimball, Station new car..” “R. Jones
WMAQ, Chicago, IlL. Bay City Mich. 4
TOWN...oovannen T & e .State.
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THE ASTROLOGY HUMBUG

By HUGO GERNSBACK

NE would think that in an enlightened age, such as we are
pleased to call our present era, Astrological nonsense should
have disappeared irom the face of the carth long ago. The
reverse is actually the fact, and \strology is gainirg sup-
porters in a rather large strata of the public all over the world, who
are preyed upon by these medern soothsayers and fakers in general.

Astrology originally was the science from which our present
Astronomy sprang, but Astrology itseli has long been discredited
by science, as well as the better-educated classes.  Astrology is a
psendo-science  that feeds upon superstition and  encourages  it.
Sumuned up ina few words, it may be said that Astrology is a super-
stition according to which the stars are believed to affect the destiny
of human beings.

Just how the stars are supposed to affect humanity, no astrologer
has ever ventured to say. The modus operandi of the so-called
“horoscope” is usually that the nmiore or less exact date of birth is
connected in some way with the planets and constellations in general,
but just what this connection is, no one has ever ventured tc state,
except vaguely.

For instance, take the planct Venus, a body roughly as large as the
carth. We are asked to believe that this planet will exert an effect
upon a person at birth. Why exactly at birth? Why not before
birth, and why not after birth? The astrologers remain silent on
this.

It is ludicrous for any intelligent person to belicve that a heavenly
body, a great distance removed, can have any effect whatsoever,
whether  gravitational, clectro-magnetic, or psychic, on us little
human beings, and there has never been a good reason advanced why
this should be so. If a being of flesh and bone is affected, why not a
horse—why not a gorilla—why not a whale? They should all be
affected in the same manner.

Furthermore, if the astrologers are right, then every human being
born at the same instant all over the carth should have exacily the
same horoscope and the destiny of cach should be exactly alike. This
alone should convince any reasoning human being that everything
contained in Astrology is Simon pure piflle, because cvery one knows
that twins born at the same time, and people born at the same instant
have entirely diffcrent carcers and destinies. Some turn out to be
eminently successful.  Others become criminals, cte.

Then, too. astrologers, since olden times, have been careful to
veil their language in such a mamner that different “deductions” and
interpretations can be made. The phrase. “You will make a jour-
ney,” may be taken to mean a street car ride of six blocks, or it may
refer to a trip to the other end of the world. \We find the same
thing all the way through the so-called “horoscopes —always vague,
always indefinite. I AAstrology were an exact science, it would be
possible to give exact data, which, of course, is never forthcoming,
and moreover never will.

In the meanwhile, a large horde of astrologers and ncar-astrolo-
gers prey upon credulous souls whose intelligence rating, as a rule, is
not very high, or who, otherwise, are so superstitious that their reas-
oning is thereby deadened.  And let no one
think that astrologers are not well paid. I " 0 o
The price of horoscopes in this country
varies anywhere from $5 to $300, depend-
ing upon how much these fakers can extort
from their victims. @

If Astrology were a harmless sport. no
one would find fault, but the trouble is that
astrologers actually confuse these simple
mortals by preying upon their fears, and are
often actually successful in doing great dam-
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“ge to their clients. For instance, a client will he told that between
October st and 8th the stars will be “against’ Lim and he must not
engage in any business contracts.  \What happens® The man, actu-
ally believing such nonsense, is airaid to go ahead with certain
ventures that he might otherwise have undertaken, and in more than
one case he has been the loser on this account. Auto-suggestion in-
duced in these victims also does great michief, and for the time
being retards whatever progress they may be making in their life
work.

The trouble so far has been that astrologers cannot be appre-
hended by law, for the reason that they arc carciul not to be
classed with fortune tellers, whose activities are illegal in many
states.  They usually cscape conviction for fraud. because they
do not tell your fortune, but merely give you a “reading” irom the
supposed influcnce of the heavenly bodics.

And what about the predictions that never come true>
never hear anything about these, although they are
the vast majority. To be certain, as in all things, an astrologer once
in a while will strike a bull’s eye. If you make enough guesses,
you are apt to be right once in a while, too. This is the nature of
things. Of course, if it happens, the astrologer is at once acclaimed
a4s a great personage, and through the course of ycars he will
accumulate cenougl cvidence to show a quantity ol “verified fore-
casts.”  Any shrewd astrologer who knows how to put his language
can twist a forecast around to make it appear that the prediction
was correct, but that can he done with practically anything else.
You can stand on a street corner and make a pretty safe forecast of
how many automobiles will pass a given corner during the next hour.
If you have had a little experience, you will come pretty close to
the facts. This is the law of averages.

By the same law, you can also forecast how many of a certain
group of people will reach a certain age, and again you will be able
to come close to the figure. The life insurance companies and
many other institutions work on exactly such a plan, but none
of these would be willing to make an eract forecast for any one
individual.

On the other hand, nrost people never seem to consider the fact
that even if there were such a thing as a “verified forccast,” this
would nullify itself for the following reasoning: Suppnse it were
torecast that you would die mn a railroad wreck on a certain date.
Nauturally, knowing ahout the forecast, you would not go near a
railroad that day, ii you knew that the forecast wa- 3éiexltiﬁcznlly
accurate.  Conscquently you would not be killed in a railvoad
wreck that day. Therefore, it must be plain that the forecast can-
not be correct because the event does not take place as forecast,
and if it does not occur, it can not hold true, scientifically or
otherwise. Thg same logic must be applied to all astrological
forecasts of this kind. If you know in advance what is going
to happen, you can take measures to prevent its occurrence, and if it
does not_happen, the forccast is obviously wrong.

And if you still have doubts ahout astrologers, just give them
the names of a few deccased persons, and you will receive the

most  remarkable horoscopes on nearly
T
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every one of them, and even the best ones
will give you a good deal of amuscment,

. A}so, please do not deceive vourself by
joming that class of those simple mortals
who tell you glibly that they had their
horoscopes taken, *just for fun, of course,”
all the while insisting that they know it is
a humbug.  Secretly they think “there may
be something to it after all.” They may de-
ceive you, but not themselves. ’
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Modeling
by
Photography

By LUCIEN FOURNIER

Fig. 2.
stacking a number of the zinc leaves produced
in this process so that they indicate the feat-

ures in relief, as in sculpture.

HE possession of an artistic

photograph of a relative or a

friend is always a source of
pleasure, It is placed in a carefully
chosen frame, put in a prominent posi-
tion, and regarded with much satisfac-
tion—but it is never more than a
photograph. How much more pleas-
ant and flattering it would be to re-
ceive a beautiful portrait of bronze or
silver—even of gold—of a person who
is dear to you. Until now, only very
wealthy people have been able to in-
dulge their fancy by having a medal
engraved in their image; everyone else
has been limited to a common photo-
graph. Celebreties are presented with
medallions in commemoration of their
activities, but not everyone has
achieved the honor of being immortal
ized in bronze by a famous artist at
the expense of the State.

Now everything is changed. A
French inventor, M. Givaudan, has
just constructed an apparatus which
makes possible the casting of as many
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Strip for
casting shadow

The photo above shows the effect of
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photographic prints taken with

come to the operator.

For the benefit<of those of
who would like to” know how
done, we are going to say a
about the apparatus.

Look first at Fig. 2. This

museum of ethnography—he

medals as may be required from a series of

the aid of a

motion picture camera. Although the appa-
ratus required is rather expensive, it is
nevertheless a probable source of a good in-
In place of going to
the photographer’s studio, as in the past, you
will go to the “photo-sculptor’s” place of
business, and you will be able to order a
dozen medals of any size desired and of as
precious a material as the purse will allow.

our readers
the thing is
few words

represents a

gentleman who might very well figure in a

seems very

thoroughly tatooed. This tatooing, however,

is a result of a particular method of photo-

graphy.
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CUTTER ROUTS
OUT PROFILE IN
THIN ZINC SHEET

The pantograph ap- F|LM
paratus which is employed to (ONTAINING
transfer the image from the PROFILE
motion picture film to the
zing leaf? The arrangement CONDENSING
of the apparatus may be eas- LENS
ily changed to permit’ en-
largement or reduction of the
image.

LIGHT:

oxes
m Motion Picture Camera b

X

M0virlag Motor a'nd Lamp‘

Bench

. Switchboard

{MAGE ON
GROUND GLASS

Counter

 tubes, in the form of a

" each contain a powerful

4 S UOUTERUP (T TS
Ag:iuw&" u:;.;mw:w.m!un. )

Fig. 4. The accuracy with which the appara-
tus performs its function may be seen upon
inspection of this portraft bas-relief. The por~
trait may be produced in any of the usual
metals, or a cast in plaster may be made

Imagine that the head has been cut
up into slices, that each slice has been
photographed separately, the skillfully
cut-out profiles have been placed one
upon the other ; we have then an exact
reproduction in relief of the subject.

The procedure which we have just
indicated is hardly practical or advis-
able in making a medal; but if we may
not cut the head into slices, we may
casily photograph it by successive
“slices” 1f we possess the necessary
apparatus. It is this apparatus which
M. Givaudan has invented, and which
is seen in Fig. 1. You will probably
say that it is an instrument of tarture
resurrected from the ‘most barbarous
epoch in the history of humanity, but
the “patient” doesn’t appear to suffer
—he is simply posing before the lens
of a motion picture camera. He is
seated upon a bench which rolls on
~ two rails and which,moves him'in spite
of himself as the camera
operates. The five large

star, which surround him

electric light at their
outer extremity. The
light from these lamps

brightly illuminates the
head of the subject; but
we have said that it is
necessary to photograph
the profile by successive
slices or layers. Nothing
could be more simple.
You see that the head is
surrounded by an iron
strip; this strip serves to
cast a shadow on the
head in such a manner
that we may obtain a ser-
(Continued on page 561)

<t

Fig. 1. At the left is seen
the motion picture camera
used in this process, with its
accessory apparatus. The en-
tire machine is controlled
from the center switchboard.

Fig. 3. At the right are sev.
eral of the photographs taken
by the motion picture camera
at different stages of the pro-
cess. This shows the appear-
ance of the motion picture
film before the image is trans-
ferred to zinc.
Ppp—>
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Houdini Outdoes Fakirs

Houdini—The World’s Most Famous
Handcuff King, Proves That There Is
No Trickery in Remaining in a Sealed
Coffin for One and a Half Hours.
Claims Cataleptic State Unnecessary.

FOR quite a few months a Hindu fakir, Rah-
man Bey, has been demonstrating his pow-
ers of producing uncanny cffects. He would
cntered a cataleptic state, would have himself
buried in a coffin for from ten minutes to half
an hour or thereabouts, and then would receive
the attention of scientific men who would write
up the “phenomenal feats.” Harry Houdini,
known throughout the world, demonstrated to a
body of scientists and physicians that he could
duplicate, and in fact do cven more than the
Hindu fakir ‘without entering the cataleptic
state, and thus proved that no man is super-
human. Houdini remained in a sealed coffin
for one hour,
thirty-one  min-
utes and thirty

seconds, surpass-
)\ ing the stunt of
\ the Hindu mystic.

’I‘] E photo above shows Harry Houdini
stepping out of the casket at the close of
the experiment. The one at the left shows
the size and arrangement in the casket, and
the one below is a picture taken in the Hotel
Shelton pool with the casket submerged.
Scientifically this experiment is of great
value. It demonstrates that miners could
remain underground in a closed area or that
men could survive in a submarine mueh
longer than was at first supposed, if they
will keep their wits about them. . During
one hour approximately twenty-nine cubic
feet of air is breathed. Approximately one
and a half cubic feet of oxygen is absorbed.
and one and a quarter cubic feet of carbon
dioxide is excreted. Pulse on opening cas-
ket was too high to count and about 90 sec-
onds later dropped to 142. No objectionable
stuffy odor was noticeable. \Vhen the covers
of the coffin were removed, the air rushed
in violently, showing that the carbon diox
ide did not replace the oxygen absorbed.
In sand pit burials there is a sufficient amount
of air penetrating between the grains of
sand to permit of life over many hours.

R. HEREWOOD CARRINGTON wrote

about Rahman Bey in the following
terms in a newspaper article. “All medical
authorities agree that it is impossible for a hu-
man being to live more than three to five
minutes in a sealed coffin.” Yet Houdini en-
tered a sealed coffin at the Hotel Shelton pool
and he remained therein for one hour, thirty-
one minutes and thirty seconds, thus proving
to Dr. Carrington that he is not an authority
on medical subjects. Houdini disclaimed the
exercise of any super-natural power and stated
that every normal human being could get in
the same coffin and stay there as long as he
did, if the individual took care to breathe
lightly and did not exert himself. Two editors
of SciENCE AND INVENTION Magazine carefully
examined the casket before Houdini entered the
same, and can attest to the fact that there was
absolutely no deception practiced. No oxygen
in any sealed containers entered the coffin. No
air could get in. Houdini stripped, donned a
bathing suit, and entered the casket, after
which the cover was soldered in place. The
caps were screwed on and then the entire cas-
ket was sunk into the pool. Weights were
applied and men stood on the cover to prevent
the casket from floating. Communication was )\
had with Houdini by means of a telephone and
a signal bell. The editors placed a thermometer
in the casket. It read 99.2 at maximum.
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Was

RN In the six hundredth year o
Noali’s life, in the second month. the seven-
teenth day of the wmonth, the same day were
all the fountains of the great deep broken up,
and the windows of heaven were opened.

“And the rain was upon the earth forty
davs and forty nights.

“In the self same day entered Noah, and
Shem. and Ham, and Japheth, the sons of
\'oah, and Noal's wife and the three wives
of his sons with them, into the ark;
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The diagram above, showing cross-section of
Noah's ark, will give an idea of the amount of
headroom and floor space avallable.
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Noah’s Ark Possible ?

“They, and every beast after his kind, and
all the cattle after their kind, and every
creeping thing that creepeth upon the eartl:
after is kind, and every fowl after his iind.
every bird of every sort.

“And they went in unto Noal into th:
ark, two and two of all flesh, wherein is the
breath of life.”—(Genesis 7:11.)

AHIS immortal quotation has always
given rise to more or less of puzzlement
in the minds of modern students of the

Old Testament. How, you ask yourself, could
Noah get all the animals, all the birds, all th
insects into the ark and then store away
enough food for this multitude and for the
eight human passengers to last them three
hundred and forty-six days? Yet it is all
not quite so fantastic as it seems.

We are indebted to a keen student of
Bible lore, Rev. J. Fleming Atkins of Ram-
sey, N. J, for a quantity of interesting
information which he has compiled from
Biblical records with the intention of show-
ing that the Biblical account of the ark and
its contents is quite plausible.

The actual dimensions of the ark are
mathematically stated in Genesis 6, 15 and
16, wherc they are given as: length, 300
cubits; width, 50 cubits; depth, 30 cubits.
Translated into modern terms, we have
length, 450 feet; width, 75 feet; depth, 45
feet. Three stories or decks are specified,
each story being—after allowing one foot
for the flooring—14 feet high. Multiplying

450 by 75 gives us 33,750 square feet of sur-
face per story, total 101,250 square feet of
floor for the entire ark. This is slightly

The average
size of animals
is about that of
a common
house cat. For
each of the ani-
mals in the ark
we have re-
served ten sq.
ft. of floor
space and four-
teen feet of
headroom. In-
spection of the
drawing at the
right will make
it plain that
more than suf-
ficient room is
provided.
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Our artist’s impression of the way Noah probably placed the animals may
not suit your ideas on proper housing, but a glance at the drawing above

more than two acres. According to the
best modern tonnage space rating, which
allows about 1,000 pounds per squarc foot
of deck space, a conservative estimate of
the tonnage of the ark would be 32,000 tons,
with possible extreme rating of 42,400 tons.
The R.M.S. “Maurctania,” rated at 30,969
tons, offers a modern comparison.

Dr. Alfred Russel \Wallace, in his “Geo-
graphical Distribution of Animals.” tells
us that there are about 1.700 species of ani-
mals, 10,087 species of birds, 987 of rep-
tiles, and approxinmtely 100000 of insects.
The Bible tells us that at least two speci-
mens of each species were included in the
roster; in some cases seven pairs were listed.
Now, the question is
how did Noah house
all these creatures in
the ark?

The steamers that
carry livestock out
of New York City
allow about 20
square feet for each
cow. \We must con
sider, however. that
the animals of the
earth vary much in
size.  Dr. \Vallace
gives the average
size as that of the
common house cat
so we will take this
as the average for

e

the animal species. There are 33,750 square
feet to each floor, so we will put the animals
on the first floor; 3,400 animals would have
nearly 10 square feet each, and considering
the average size we have agreed upon, that
would be quite a palatial cabin. Of course we
must allow for a great deal of food storage,
but remember that we are considering only
one layer of animals and the rest of the 14 feet
of head room may be used to store the food.

The second floor we will allot to the in-
sects and reptiles, for themselves and their
food supply. In this space oi 33,750 square

feet we must place 200,000 insects and 1,974
reptiles. The insects of course average very
all indeed, and the reptiles only slightly

The ark was not so very large compared to a modern transatlantic liner as you will see from above
drawing. The ark with its 450 fect of length is just about half as long as the “Leviathan."

491

will help you to visualize one of the possible methods which might have
been employed by the builders to provide space.

larger. Computation shows us that we h ve
about one-sixth of a square foot for ey:h,
that is, about 24 square inches. That should
certainly be plenty of space.

We have remaining the entire upper or
third floor for Noah and his family of seven,
with 20,174 birds to sing for them. The
birds would average very small, since the
smaller species predominate, but we can al-
low about 1% squarc feet of floor space
for each to call his own, so the larger birds
should be able to find plenty of room.

It seems incredible, even aiter reading these
figures, that a pair of each of the world’s
creatures could he housed in a vessel con-
siderably smaller than the average trans-
Atlantic steamer.
\We have, however,
the evidence of the
measurements given
in the book of Gene
sis and the testimony
of mathematics tn
assure us that the
ark may be more
than a legend.

“o...Anud in
the second month, on
the seven and twcen-
tieth day of the
month, was the earth
dried. And God
pake unto Noah,
saying, “Go forth of
he ark . "

il
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How Byrd Found North Pole

By WILLIAM P. SULLIVAN
AERONAUTICAL ENGINEER

The method employed by Commander Byrd and Floyd Bennett in locating their positions while
navigating their aerial course from Spitzbergen to North Pole and return.

SUBJECT of great interest and yet

very much of a mystery to most

people is the method employed by

Commander Byrd and Floyd Bennett
in locating their positions while navigating
their course by air from Spitzbergen to the
North Pole and return.

To describe in a few simple words the
many methods and instruments used in
navigation would be diflicult and since navi-
gation for aircrait up to the present time
has been in an undeveloped state as compared
to the navigation of the sea and land, though
similar in theory, a brief description of air-
craft instruments and methods will be of
interest.

Aerial navigation is a science by mcans of
which aircraft are guided from onc point
to another above the carth’'s surface. In
practice the pilot or navigator makes use of
a number of different methods which enable
him to follow his course and to determine
his geographical position from time to time
during the progress of the journey. In
aerial navigation readings must be made
more often and more quickly calculated than
on sea or land because of the increased
speed of the airplane. The rapid change in
position of the airplane also makes readings
with instruments difficult and inaccurate,
making a number of rapid readings neces-
sary, sometimes as many as six and the
average taken, in order that readings having
too great an error can be easily detected and
omitted.

Ordinary navigation of the air at present
consists of simple piloting. The pilot follow-
ing a course and dctcrmining. his positions
by reference to distinctive landmarks,
usually identified by reference to maps or
charts. In a great many cases a course is
followed simply by *dead reckoning.” This
consists of deducing the position from the
direction and rate of travel. This method of
course is inaccurate due to the inaccuracies
of the instruments which determine speed or
indicate direction. Under ordinary conditions
on very short flights this method is suitable,
but on longer flights entirely unreliable. This
is especially so when high altitude is
essential on the course, because of the un-
known speed and direction of the air cur-
rents with reference to the ground. In any
case the only reliable method of checking
positions accurately is by astronomical ob-
servations, special compasses or radio bear-
ings.

For purposes of air navigation the astro-
nomical method offers the best advantages
and has been reduced to a science through
vears of study in marine navigation. The
method may be used by day or by night
whenever the hecavens are visible. It's
practical application is simple and results
can be obtained in a very few minutes. How-
cver, certain limits restrict its use, such as
clouds at high altitudes, but the most serious
restriction lies in the fact that in general
only the sun can be seen in the day time and
a complete determination cannot he made
without the use of instruments other than
the sextant. Most of the instruments used
are similar to those used in marine naviga-
tion, changes being made to suit conditions
met with while flying. Astronomical obser-
vations are now made with an improved type
of bubble sextant designed for rapid read-
ings, special compasses measuring the
strength and direction of the earth’s mag-
netic field while radio bearings are deter-
mined by the strength and direction of radio
waves from stations on the ground. How-

ever, the theory of determining position by
astronomical observations must first be un-
derstood.

The earth’s surface and the heavens may
be considered as two concentric spherical
surfaces rotating with respect to each other,
the heavens being at an infinite distance
from the center. The relative position of
the earth and heavens is determined by <he
time of day and day of the year. The axis
of rotation, passing through the earth’s
poles, mects the celestial sphere at the
cclestial poles; and the plane of the earth’s
equator intersects the celestial sphere in the
celestial equator. Planes passing through
the poles intersect the sphere in great circles,
which are called meridians. Similarly planes
parallel to the equatorial plane determine
small circles, known as parallels.

; ROBABLY there have been
more questions asked as to how
Commander Byrd and Floyd Ben-
nett navigated their aerial route to
the North Pole and return, than all
others. In the accompanying ar-
ticle Mr. Sullivan has endeavored to
make as clear as possible the astro-
nomical method utilized by these
two intrepid flyers in their remark-
able flight to the North Pole ard
return. Mr. Sullivan is a wed-
known aeronautical engineer and
has had a great deal of flying and
design experience both in connec-
tion with dirigibles and airplanes.
The author interviewed Commander
Byrd as to the data here presented.
Qur readers will remember the
author for many of the excellent
and authoritative articles which
have appeared in past numbers.
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The location of any point on the earth’s
surface is specified by the coordinates of
latitude and longitude. Latitude is the
angular distance north or south of the
equator measured on a meridian from zero
at the Equator to 90° at the poles. North
latitudes are reckoned as positive and south
latitudes negative. Longitude is the angular
distance along the Equator east or west of
an arbitrary meridian mecasured in angular
units or units of time from zero to 180° or
zero to 12 hours, and positive or negative
according to whether it is west or cast. The
arbitrary meridian commonly used is <hat
of Greenwich near London. Longitudes
may also be measured by the angles at the
poles between the meridians, the zero meri-
dian being that of Greenwich.

Several systems of coordinates are used in
locating stars on the celestial sphere. In
one syvstem declination and right ascension
are used, declinations on the celestial sphere
being measured exactly as latitudes are
measured on the earth. Right ascension
corresponds to longitude but is measured
castward from an arbitrary zero, the first
point of Aries, through the full circles of
360° or 24 hours. If the prime meridian be
taken as passing through the observer’s
zenith, right ascension is replaced by hour
angle and a second system is obtained in
which the coordinates are declination and
hour angle. Other systems are also employed
but are not important for the purposes of
navigation.

A straight line from any star to the center
of the earth will meet the earth’s surface
in a point called the geographical position

of the star. If the star’s declination and
right ascension at the time are known, this
point can be located in terms of latitude and
longitude, The problems of the navigator
consists of finding his geographical co-
ordinates by locating himself with reference
to the geographical position of one or more
stars.

. In the drawing on the opposite page, which
is a representation of a portion of the earth’s
surface, P is the pole, Z is the position of
the observer, and S is the geographical posi-
tion of the star. These points form the
vertices of a spherical triangle ZPS which
is known as the “astronomical triangle.”
The angle at P is the hour angle, and the
angle at Z is the azimuth of the star. The
angle at S is called the parallactic or position
angle. The navigator in solving this astro-
nomical triangle is able to find his position
in latitude and longitude.

The altitude of a star is its angular eleva-
tion measured from the observer’s horizon
towards its zenith. Therefore in order to
find the altitude of a star the navigator re-
quires some means for indicating his horizon.
A reference line is furnished by a natural
or artificial horizon.

The level surface of the sea affords the
most convenient and accurate natural refer-
ence plane, if it is clearly visible. The
surface of the land, if not too rugged, pro-
w..'xd.es an even more convenient horizon as
it is more sharply defined. But this natural
horizon is not always available, because
first of all it is of poor visibility at night;
and in most cases while flying at high
altitudes, it is obscured from view due to
haze and cloud formations and as the aviator
ascends it gradually disappears. With a
further increase in altitude a horizon often
reappears formed by an upper layer of fog
or haze. These natural horizons are formed
by atmospheric conditions and with the ex-
ception of the surface of the sea are in-
accurate, as the observer has no means of
determining whether or not they are truly
horizontal. Therefore the sextant is pro-
vided with an artifical horizon.

The bubble level is the simplest form of
artificial horizon and most convenient as
far as sextants are concerned, but care must
be taken to reduce acceleration errors, and it
can only be used accurately while flying at
uniform speed on a straight course while the
reading is checked.

Aircraft sextants while not in general
use, because of the scarcity of long distance
flights, are being developed for future air
travel, both for commercial use and in time
o‘f war, The theory, construction and opera-
tion are similar to those of the marine sex-
tant, except for lightness and speed in opera-
tion. The angular field of view included in the
index glass is made as large as possible, and
the telescope is of low power and las a
large field of view and is made to quickly
change sO as to observe with the naked eye.
The arc is very clearly graduated with heavy
lines and large figures.

’I:he Byrd bubble sextant shown was
dgs:gned and used by Commander Byrd in
his North Pole flights and is an example of
this type of instrument.

The next instruments of importance are
the compasses. There are three types of
these instruments, namely, the magnetic
compass, the earth inductor compass and the
gyroscopic compass. The gyroscopic com-
pass has not yet been perfected for aireraft
use.

(Continued on page 557)
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Method and Instruments Used on Polar Flight

The Bumstead sun

compass in the oval

At top. the spedal sextant designed provides a means of
for airplane use. an artificial hori- checking compass
zon is furniched by leveling with ths directions by use of
aid of a butble. simple calculations.

PARALLACTIC OR POSlTlON

ANGLE

l / AZIMUTH OF STAR
X ANGLE ‘
— [4 / = POSITION OF OBSERVER

GEOGRAPHICAL POS“’lON
OF STAR P )
ROUTE TAKEN BY COMM. ano\— "“’ﬂ
AND BENNETT J

method of computation permitted the fliers to return to the point of de-
parture withibut the aid of any visible landmarks whatever.

The spherical triangle SPZ, called the ‘‘astronomical triangle'. shows the
measurements used by Byrd to find the direction of flight. The use of this
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The Truth About
$6,000.00 For Proofs of

By JOSEPH H.

pressed in square
inches would be nearly
infinitesimal. If it is
not gravity why is so
much &tress laid on
conjunctions and op-
positions of planets?
Mars — our most
popular planct—exerts
a gravitational pull of
000000000105 1bs. per®
square inch on the sur-
face of this earth,
while the gravitational
pull of the Woolworth

STROLOGY — that pseudo-science
which caters to the credulous and
the ignorant is being expounded to
a greater extent every year by

quacks and would-be astrologers. We do
not mean to infer that all astrologers are
quacks; some of them actually entertain the
false belief that there is some truth in
astrology and that it is not a pseudo-science
as classed by Webster. Although Webster
did not lay any claim to infallibility, his de-
finition of astrology is not only held but
supported by every modern scientist.

To say that the Editors of SCIENCE AND
INvENTION Magazine have investigated as-
trology would be putting it mildly. But be-
fore entering further upon this subject, let
us understand exactly what the term astro-
logy means.

Although originally this term was applied
to the science of the stars and was synony-
mous with our modern inference of the word
astronomy, it is now restricted to that system
of predicting future cvents and particularly
the fortunes of men through the position of
the heavenly bodies. Generally the date of
birth of the individual whose horoscope is
to be drawn up is the all-important con-
sideration. The circle of the heavens is
divided into twelve equal parts, six above
the horizon and six below, which are called
the twelve “houses.” Through these houses
the planets move regularly and the planets
according to astrologers control each onc of
the houses. By the relative positions of the
plancts at the time of birth the horoscope is
drawn up. Il‘urther, the question as to
whethier the planets are in conjunction or
opposition is also the basis of the astrologer’s
calculation.

What, then, is this mysterious influence
which the astrologer claims affects the lives
of every person bhorn not only in these
United States but also in the entire world?
The astrologers do not claim that there is
any definite known power; that would be
an absurd claim. li the force were gravity
then the pull of Mars on this earth ex-

Building at a distance

¢
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$6,000.00 |
For Proofs of Astrology

SCIENCE AND INVENTION ¢
Magazine holds that there is noth-
ing scientific in Astrology, that As-
trology is not a science and that |
statements made by astrologers un-
less very general cannot be enter-
tained seriously.

Accordingly, this publication has
decided to award an Astrology
Prize of $6,000 for the following:

$5,000 will be paid to the as-
trologer or forecaster who will
foretell three major events of
such a nature that he will have
no control over the outcome of
the same. He must describe in
advance each event in detail,
giving the location and result
or the casualties if the event is
an accident.

$1,000 will be paid to the as--
trologer or forecaster who will
produce three accurate, detailed
and perfect horoscopes, free of
contradictions on the lives of
three people whose initials will
be given him when he requests
the same and the birth dates
will also be supplied by this
office.

This contest closes October 1st,
1927, and all entries must reach us
by that time. In event of a tie,
prizes of an identical nature will be
given those so tying.

Address all entries to Editor, As-
trology, care of SCIENCE AND
INVENTION Magazine, 53 Park
Place, New York, N. Y.

Above—the Holland Twins reprodvced from a photograph in the October, 1923,
SCIENCE AND INVENTION Magazine, alike even to their finger tips. One
was a criminal and the other a business man.
and her Siamese twin, Rosa Dvorack. horn at the same instant. The former
was married and has a twelve year old son.

pened to the stars in this case? Why were they not both married?

To the left., Josefa Blazek, left

The latter is a spinstez. What hap-

of one-third of a mile or about one
and one-half city hlocks is .00000317 Ibs. per
square inch. It is scen, therefore, that the
gravitational pull of one of our planets is
only a three-millionth portion of the pull
exerted hy the Woolworth Building. It is
also evident that the attraction of a row of
buildings would be tremendously  more
powerful than that of all of the planets in
comunction or in a direct line extending
from this earth. '

Is this mysterious force light> No—iur
all of the planets are cold bodies. The
term “cold” is used comparatively. Tl
planetg themsclves do not give forth light
of their own accord but merely reflect the
light of the sun.  Direct sunlight is billions
and billions of times more powerful than the
rays reflected by the planets. As a matter
of fact, were the sun to be extingushed, life
on this planet coull not continue to exist
but the light from the planets could be
dispensed with. What other influence could
there be? Let us assume that it is a psychic
1_nﬂuepce. Why then the necessity of con-
junctions and opposition? The psychic in-
ﬂuepge should be present regardless of the
position assumed by the planets, but a
psychic influence is 1ot a scientific influence.
A man who does not believe in astrology
could, under the circumstances, remain im-
mune to any position assumed by any and
all of the planets—and most men are.

\Vq will Tet the astrologers answer the
question “What is this mysterious influence ™
Perhapg they can also account for the fact
that twins born practically at the same mo-
ment may be widely different. A notable in-
stance of this last assertion is the case of
Abner and Albert Holland, two twins who
were so much alike that none of their finger
prints, with the exception of the small finger
on the hand of each were different, yet one
of these twins was a eriminal and the other
a successful husiness man. (see Oct. 1923
issue S. & L)  DPerhaps the astrologers
will tell us that one was born a few
seconds aiter the other and consequently
diffevent “stars™ ruled their lives, Then
maybe they can explain the case of the
Qvorack twins horn joined back to back.
L.nquestional)ly their births must have been
simultaneous, yet one of them is married
and l.ms a grown son and the other never
married.  Or mayhe they could give us an
explanation of the Siamese twins who were
Joined side to side at birth and were evident-
ly born at the same second. One of the
twins died more than an hour preceding the
death of the other, and had there been a
means of separating them the second one
might have lived for a much longer time.
Why did they not die at the same instant ii
the stars controlled their lives? Why did

o
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ASTROLOGY

KRAUS

not both of the Dvorack twins marry at the
same time if the planets controlled them?

The instant that an astrologer makes the
assertion that there may have been nther ex-
tenuating circumstances he i~ ~tepping away
from astrology. Practically cverything we
do iu life is due to extenuatiny circumstances.

Approximately four years ago the writer
sent the birth date of A, P. Peck—well
known to our readers, to an astrological
society on the West Coast.  The members
of this society drew up a horoscope for this
birth date, In approximately thirty-nine
pages of manuscript containing the report.
there was not one single definite statement
which was not contradicted elsewhere in the
same manuscript. In one part it stated that
the querist or subject was dead: in another
that he was very ill and on page 14 it claim-
ed that he was enjoying good health and
on page 28 or 29 it stated that the querist
would live to a ripe old age. How anyone
can be dead, sick, alive and healthy at one
and the same time is bevoud our limited
comprehension,

Every horoscope which we have seen has
been nothing but a mass of nonsensical
pifle, primarily designed to please the in-
quirer and give him just cnough bombast
so that he will he anxious to receive a
further reading which will tickle his vanity
even further. At the same time this tickles
the pockethook of the astrologer to the tune
of anywhere from $3.00 to $100.00 or even
more.

The movement of the plancts around this
carth and the gravitational pull between
them is very slight. In fact, it i5 so weak
that there is practically no cffect on the
movement of this earth in its orhit. Does
anyone suppose that under the circumstances
the plancts could possibly affect human life?
We are mere insects on this <phere of ours
and if the sphere itself remains unaffected
we also remain similarly uninfluenced. Why
don’t the astrologers take the moon into
greater consideration and claim that the
moon alone influences life on this carth? 1.
it not more rcasonable to suppose that the
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moon, being so much nearer to this ecarth
would affect every individual on this planct>
Science admits today that the moon affects
the tides, No doubt this view is universially
held. So, if a mass of water can be caused
to rise due to gravitational pull and ii the
carth itself can he slightly pulled out of its
normal course by the gravitational influenee
of the moon on the earth, (and of course,
sumlar influences of the earth on the moon),
it might be plausible to assume that only.this
satellite affected human beings. As most
astrologers argue, if the moon affects the
earth, why cannot the planets affect man?
Why should they if the planets do not affect
the carth® The moon docs affect the earth.
vet the earth's satellite does not affect man
at least no more so than the Woolworth
Building.

T T T T T T T T ow o e

At the left is a- photographic copy of the first and
last page of a horoscope as developed by Prof.
Gustave Meyer who calls himself, ‘“the Nation's
Counselor.” The birth date was absolutely accurate
and correct to the minute, although a fictitious
nime was used. The author of this article prefixed
his name with a Miss. The complete text of the
horoscope will be found in this article.

b b b b bbb b b Aol bbb bbb

[5 there anyone so bold as to assume that
he is born at a certain minute of a certain
definite day and no one else in this entire
world would be born at the same time?
What has made Lieut. Becker a criminal
when Paul Bartsch, naturalist; Joseph
Frederick Berg, theologian; Robert Archi-
bald Ashworth, clergyman; Gellert Alleman,
chemist; James Pyper Bird, proiessor, etc.,
born during the same year and under the
same sign are found in “Who's Who in
America?” What has caused Lieut. Becker
to be executedd for his complicity in a
murder case when these other men have at-
tained high honors? Were the planets
particularly unfavorable for onc man and
conveniently and accommodatingly changed
in position when the others were born on the
same date?> The answer is of course appar-
ent—"No!"

ON 200 LB. MAN
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What is this mysterious influence which the stars hold in store for us?
Is it gravity? No—for the gravitational pull of the Woolworth Building
on man is considerably greater than that exerted by any of the planets.
It cannot be light because the sun's rays are reflected from the planets. If

it is psychxc. then it holds for orly tnose who believe in astrology, wha bs-

lieve in the ridiculously super-natural. Of course everythmg super-natural

is not ridiculous, SCIENCE & INVENTION Magazine is willing to be
shown that astrology is a science.
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: The Truth About Astrology "

There never was any science in astrology
as we now know that term, and there will
not be, and in order to prove this we are
willing to pay $6.000 to the individual
astrologer or to the astrological society pro-
ducing a horoscope in accordance with the
conditions of our award. Please bear in
mind that these conditions are ones which
any scientist would gladly adhere to were
he given the opportunity to work something
out on a scientific basis, If astrology is the
science which astrol-
ogers claim it to be,
then it should be a
simple matter for them
to make a definite
statement, without
frills, without contro-
dictions and without
indefiniteness. The as-
trologer should be able
to say that there will
be a railroad wreck at
a definite time and lo-
cation, in which a def-
inite number of people
would be injured. If
the stars affect each
individual they cer-
tainly should affect a
railroad train to a
greater extent. They
should be particularly
disturbing to a steam-
ship where thousands
of lives are located on
the same vessel at the
same time,

T h e astrologer
should have been able
to tell us definitely
of the sinking of the
Antinoe and should
have been able to fore-
tell of the daring sea rescue of Captain
I"ried and his crew on the “Roosevelt.” But
no, the astrologer will tell you “some vessel
will be wrecked on the Atlantic Coast” and
pick out a particularly hazardous part of the
coast for his prediction. He doesn’t say
whether that vessel will have two souls

The above diagram illustrates a typical horo-
scope. The various insignias just inside of the
outer circle may be analyzed by referring to the

diagram at the right. Thus the sign immedi-
ately at midhcaven is aquarius, the water bear-
er. and this is supposed to control the calves and
ankles. The peculiar H just to the left of the
word midheaven in the inner circle represents
Uranus. The next symbol to the left is the
moon. and continuing around we have Mars,
Mercury, Sun, Jupiter and Venus, Saturn and
Neptune.

than four hours before it was even seen there.
the mean distance is used for the calculation.

(Continued)

$6,000.00 for Proofs

aboard or two thousand, whether it is a
canoe or a liner.

He may tell you that an attempt will be
made at Mussolini's life and probably will
he ninety per cent correct. 1t has been done

hefore and undoubtedly will be done again,
bt he makes no attempt to prognosticate
the exact date of the attack or the conditions
or the individual guilty of the deed.

An astrologer may also tell you that the
Mississippi River will overflow its banks

The above diagram illustrates the mean distance of the planets to the carth and the length of time
that is would take for a beam of light to reach the earth from any of the planets.
is calculated to be in midheaven at the time of birth, it will be found that i1 passed midheaven more
It takes light that long to reach us, assuming that
This distance will vary, dependent on the planets’

positions.

during the spring of the following yecar and
that there will be earthquake disturbances
as well as volcanic eruptions. He doesn't
name the volcano. nor the time of the event,
nor say how serious the volcanic eruptions
will be or the area which the carthquake
would affect.  Inasmuch as volcanic dis-

turbances constantly occur and in view of the
fact that carthquakes are perfectly natwral
the astrologer is hound to guess partly
correct—but only as far as he goes and the
difficulty is that he doesn’t go far cnough.
He is just like a fortune-teller who states
“you are about to cross water” and that
crossing may be a river, a lake, the Atlantic
or Pacific ocean or a rain pool.

Here is a typical sample of a horoscope.
A girl, Florence B, was born on January lst,
1899 at 10:20 A. M.
These facts are known

with exactness  and
were given to astrol-
ogers. We have had

several horoscopes
drawn up on her life.
It so happened that on
January 2nd, 1919,
this young lady, Flor-
ence, caught cold. The
cold was not of the
ordinary variety but
rapidly developed into
pneumonia and pleur-
isy and on January
Oth, 1919 she dicd. Not
one of the horoscopes
made mention of a
lung condition. All of
them tell of narrow
escapes from death,
accident, illness and
operation and they ad-
vise her to guard
against kidney trouble,
nervous  complaints,
fire, burns and a gal-
axy of other condi-
tions, yet previous to
that time, she had
never been ill in her
cntire life and never
even had those condi-
tions which one would class as the children’s
diseases. The first page of one of
these horoscopes is here reproduced and
the horoscope itself follows verbatim. In
reading this “remarkable” horoscope note
that the quotations in italics are ours.
(Continned on page 562)

Thus if Jupiter

ARIES THE RAM
HEAD AND FACE

GEMINI-THE TWINS
ARMS & SHOULDERS

LED- THE LION o}
BACK AND HEART

LIBRA -THE SCALES
KIDNEY AND LOINS

SAGITTARIUS -ARCHER
THIGHS AND HIPS&’

AQUARIUS - THE
WATER BEARER
CALVES & ANKLES

=2 TAURUS - THE BULL
-NECK THROAT & EARS

CANCER -THE CRAB
BREASTS AND STOMACH

VIRGO - THE VIRGIN
BELLY AND UTERUS

%scmmo-mz SCORPION
SEX ORGANS & ANUS

3. CAPRICORN ~THE GOAT
KNEES

=3
PISCES - THE FISHES
FEET

The diagram above is typical of old almanacs.

The organs which the signs control are given.
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Chives is one of the more common kitchen gar-
den herbs used for salads and dressings and
since it is comparatively easy to cultivate, it
should not be lacking in the window garden.

HE first signs of the coming fall can

be noticed in the garden. The leaves

are turning yellow, tlie grapes are as-

suming a deep blue color while the
fiery red cheeks of the apples peek through
the foliage. The leaves of the potato are
nearly all yellow, a sure sign that these tubers
have ripened under the ground and that they
can now be harvested.

The dry sunny days of fall are the days of
harvest. But one should not begin too soon,
for all fruit and vegetables which are to be
kept for winter use, must be thoroughly ripe.
Otherwisc they can not be kept in the cellar
for any length of time. On the other hand
there are quite a number of vegetables
which are not injured by the winter's frost.
These are left in the garden, and, when need-
ed, are removed on some frost-irce day, when
the ground is open. But even these types of
vegetables are best covered with a slight pro-
tective coat of straw. The evil effect of
freezing is less a result of low temperature
than the result of sudden warming or heat-
ing of the frozen vegetables. The covering
will prevent the sudden change of tempera-
ture due to the heating effect of the sun's
rays. In any case it will be found advantage-
ous not to reap the crop before the first slight
frosts of autumn set in. The frost sets a
period to the growth of the plant, it has
thoroughly ripened and can be kept fresh
much longer than if picked too early.

Vegetables kept for winter use must be
perfect in every respect. When the heads of
winter cabbage have a tendency to burst be-
for they are harvested, a condition prevalent
during heavy rains in the fall, it becomes nec-
cesary to bend the plants to one side and this
is accomplished by exerting a sudden jerk.
The growth is partially stopped because num-
erous tiny root hairs have been destroyed

One way of keeping cabbages throughout the

winter is to turn them upsidedown with root

pointing upward in a shallow ditch and cover
with soil.

A
Winter-Kitchen
Garden

By DR. ERNEST BADE

which prevent the absorbtion of sufficient
moisture to burst the plant. The keeping
of cabbages for winter use is best ac-
complished by removing the entire plant.
roots and all, and placing them, roots upward
and heads downward, in a shallow ditch or
against same wall. Then they are covered
with a layer of straw or of fallen leaves.
Over this a layer of sand or soil about one
foot thick is placed. In this way the cab-
bage can be kept throughout the entire
winter.

Leaf and tuberous vegetables such as car-
rots, turnips, etc., can also be kept in ditches
which sheuld have a depth of one and a hali
feet. The sail which is removed from the
ditch is used to build a wall around it. In this
cavity the vegetables are placed in the same
relative position as they grew and they are

Leek is another of the more important kitchen

herbs. One, two or three of the more sturdy

plants are planted in one pot.

strung out in rows. The excavation is cov-
ered with boards which in turn are covered
with straw or fallen leaves and soil. It is
best to place the boards over this ditch in
such a way that they slope downward and
outward so that rain water may drain away
from the vegetables. Since the process of res-
piration is not completely inhibited during
this period of rest, the cxcavation will be
slightly heated. Therelore a ventilating pipe
or two is placed at each extremity of the
ditch to carry away the heated air,

Vegetables will keep for many months in
such a ditch provided that none of them are
reritoved while the air is extremely cold. Tt
is also important not to close the ditch too
soon. It should remain open as long as the
air is warm. If this is not done the plants
begin to grow and decay sets in.

When vegetables are to be kept in the cel
lar, care must be taken to see that this place
is well ventilated and dry. In damp and
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Soupgreens is one of the necessities in the

kitchen herb garden. Be sure to take only

enough, when snipping the leaves, as is required.
Do not waste the herbs.

lheated cellars the vegetables will certainly be-
gin to decay in a very short time. \When the
atmospliere is mild, ventilation must be pro-
vided. In cool or frost-free cellars the veg-
etables are placed in sand or soil, if neces-
sary, the sand is placed in boxes. If space
is lacking frames are made, onc above the
other, where the vegetables may be kept. Po-
tatos may be kept fresh by this method with
absolute certainty. while celery is placed in
sand, Carrots are kept in boxes or other con-
tainers, so that they may be covered with
sand. Apples are spread on frames where
they are placed one next to the other. If
they are to be kept in boxes, then the apples
must be carefully packed and the boxes
placed upon strips of wood so that air may
pass under the boxes whereby the condensing
of moisture on the bottom of the box and
rotting of the lower layers of apples is pre-
vented.

Ki:chen herbs for winter use are best kept
in larger flower pots which, during the warm-
er days of autumn, may be kept out of doors
either dug into the garden, or put into a win-
dow box just outside of the window until
frost sets in. Then they can be brought into
the kitchen and placed near the window, or
they may be placed in the frost-free cellar
near some well lighted windows.

Such a kitchen herb window garden con-
sists of a number of such flower pots, each
pot being placed on a saucer, first to protect
the window sill from scratches, dirty spots,
and stains caused by moisture, and secondary,
for irrigating purposes. for these plants must
also be watered at regular intervals. One pot
of the following herbs will usually be suf-

(Continned on page 555)

When apples are to be stored in boxes for win-
ter use, raise the box from the floor with strips
of wood to prevent moisture from collecting
under the boxes and causing the apples to rot.
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How to Read Bluyeprints

some of the interesting and practical

points about reading architect’s blue-

prints for house construction. Ina later
article we will take up the reading of shop
blueprints for machinery. The public at large
is becoming more interested in the subject of
blueprints for houses than ever before. This
is partly due to the fact that there are several
large house-building concerns who sell all of
the lumber cut to size, together with rafters
and other parts, which are shipped several
hundred or even thousands of miles perhaps,
to the place where it is to be erected. Many
people supervise their own building erection
and if they do not do this, they will still be
interested in learning how to read blueprints,
so that they may tell beforehand just how
the house is going to look, both inside and
out. The drawings presented herewith are
copies of blueprints for a house constructed
hy the writer in a town located about twenty-
five miles from New York City. The plans
call for a six-room bungalow style house
vsith bath, and the garage is built in the rear
part of the cellar.

The drawing below shows the various
symbols used by architects for dndicating
brick, stucco, concrete, marble, terra cotta,
carth, etc. Plaster or other walls are shown
cither in white on the blueprints or else in
other cases they may be tinted a light blue,
caused by the architect shading the wall sec-
tion with a pencil on the original tracing.
Architects do not follow all of these sym-
bols implicitly, and you may find some vari-
ation on blueprints drawn by your architect.

Fig. 2 below shows the method of indicat-
ing bath tubs, shower baths, laundry tubs or

IN the present article we shall consider

PART 1—HOUSE PLANS

trays, water closets, lavatories and kitchen
sinks with drain boards. Doors and windows
are usually recognizable even to those not
familiar with blueprints of houses or other
buildings, and Fig. 3 shows the principal ac-
cepted methods of illustrating various styles
of doors. Refetence to the large drawing on
the opposite page shows how doors and win-
dows as well as stairs are indicated on ar-
chitectural blueprints.

Fig. 4 shows what is meant by scaling a
blueprint. This is a simple little trick once
you practise it a few times, using either an
ordinary inch rule or else a boxwood scale, as
supplied by stationery or drafting instru-
ment concerns. As shown in [Fig. 4 the
scale there used is 34 inch equals one foot.
Hence each 1/16th is equal to one inch on the
finished house. Ii you are going to read
many blueprints, it will pay you to purchase a
scale or two, such as 14 inch to the foot; 34
inch to the foot, ¥4 inch to the foot and 34
inch to the foot. A triangular scale carries
all of these. Fig. 5 shows how chimneys are
detailed on blueprints.

The large drawings on the opposite page
show plan views of the house with six rooms
and bath and also porch. You can obtain
some practice by scaling off the rooms on
this drawing by means of a piece of paper
marked off in feet in accordance with the
scale accompanying the floor plan. A special
scale is provided for the semi-sectional view
taken along the line A B indicated in the
floor plan drawing. In looking at the sec-
tional view it will be noted that the design
of the doors, wood trim, etc., are shown as
well as chimneys, posts supporting center
girder under floor beams, etc.

This center girder is composed of three
2 x 8 inch girders spiked together. The rait-
ers on the roof are spaced 16 inches center
to center or outside centers (OC), which
‘means measured from outer edge to outer
cdge oi rafters. In reading dimensions of
rooms, halls, etc, note whether dimension
marks or arrows run to the surface of walls,
or to the center dine of walls.

The position of the electric lights in vari-
ous rooms, halls and closets are generally
indicated on all floor plan blueprints in the
manner illustrated herewith. These general
blueprints of houses do not, however, nsu-
ally contain the details of where steam radia-
tors, various side-wall electric outlets, etc..
are to be located. The reason for this is that
the plumber or heating engineer makes up
special blueprints showing all the runs of the
pipes and the exact location of radiators or
hot air registers, if this system of heating is
to be employed. You should make it a point
to go over the blueprints with your plumber
or heating engineer, and also the electrical
layout blueprints with your electrician or
electrical contractor, as there may be some
things which you will not like once the
house is finished. After you study blueprints
a little and become accustomed to them you
will find it relatively easy to understand
about how a room will look with respect to
the lighting fixtures as well as the plumbing
and heating appointmeats. In some cases
blueprints are either poorly printed or else
not drawn in a clear manner, and then it is
up to the prospective builder to ask his ar-
chitect concerning any of the points which
are not entirely clear.
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Fig. 1 above shows various symbols used by architects to indicate brick,
concrete, marble, etc., on blueprints for houses and public buildings. Fig.
2 illustrates the usual symbols employed for indicating bath tub, shower

bath, kitchen sink, lavatory, etc., bn blueprints.

Fig, 3 shows how various

styles of doors are drawn by architects, while Fig. 4 shows the meaning

of scales in reference to plans and blueprints.

14 inch equals one foot, 1/16th inch then equals 3 inches on the finished
building. Fig. 5 shows how chimneys and flues are represented.

With a common scale of
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Blyeprints of House Explained

Front view of house, floor plans of which appear below. Photo above shows rear and grade door side of bungalow.
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I CONTEST

‘What Can You Make From Iron or
Other Pipe? Prizes Will Be
Awarded For the Best Designs
Submitted.

On this page are shown a number of uses for pipes
and pipe fittings. We find in this series of illustra-
tions reading from left to right at top of the page
a swing, a see-saw, a large stand for holding a
cauldron for the heating of chemicals and a sugges-
tion for shelves. In the left-hand column we find
a turnstile, a pair of parallel bars, a soda fountain
seat, a wheelbarrow, a pressure oil filter in which
0il enters at 4 and leaves at 2, after passing through
the filtering substance at 5, and below this a ham-
mer, a garden sprinkler, a latch and a leather
punch illustrated in figures 1, 2, 3 and 4 respec-
tively and a rack for holding a switchboard. At
the bottom of this page a mechanism for agitating
liquids is illustrated and to the right of this we find
a lathe made cntirely of pipe fittings, and a few
wheels. On the right-hand column there is a rose
arbor, a hose reel, a stair rail, a boiler for toy en-
gines and a drill press. We are indebted to S. S.
Kahn for this contest. Several of his suggestions
appear on this page.

e e e e

$100.00in Prizes |

for suggestions for the use of pipes and pipe
fittings. Ten prizes will be awarded for the
ten best suggestions for the use ot pipe and
pipe fittings. Everyone may enter this con.
test and an entry consists of legible draw-
ings and a description of not more than 200
words of the device constructed or suggested,
90% of which must be of pipe fittings. Pho-
tographs are highly desirable although not
esscntial.

Any Contestant may submit as many de-
signs as he desires. In event of a tic for
any of the awards, an award of an identical
nature with the prize tied for will be given
to each contestant so tying. This Contest
closes midnight of November 24th, 1926,
and all entries must be in our hands by that

~—v—
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time.
| PRIZES
First Prize ................... $25.00 |
Second Prize ................ 20.00 »
Third Prize ......oooveenns 15.00
Fourth Prize .........co.0ve . 10.00 \
Fifth to Tenth Prizes, inclusive,
$5.00—830.00 ;
| $100.00 :

o O
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MOTOR HINTS

By GEORGE A. LUERS
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A New Monthly Department Prepared by a Well-Known Automotive Engineer
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Various methods of removing valve cages and
cylinder head bolts.

FIRST AIDS WHEN WORKING ON
CYLINDER HEADS

ALVE covers in the cylinder head are

usually fitted with an inserted socket,

requiring a special type of wrench for

removal. Merely because this wrench
is not at hand is no excuse for leaving the
valves unground.

The appended sketch, shows a simple and
most satisfactory substitute for the wrench,
which means is avaliable to either the owner
or the service station mechanic. A nut of
a4 size to enter and fit the socket suugly, is
used in conjunction with either an open end
wrench or a monkey wrench. It is an easy
obstacle to overcome when you just know
the proper procedure.

On Ford cars and some other makes, cyl-
inder head bolts interfere with the dash,
vacuum tank and other close obstructions.
It is necessary to remove the cylinder head
and replace it with the bolt in its hole. To
avoid such bolts dragging and mutilating the
cylinder head gasket, is quite a feat. Often
the head will be secured in place only to find
that the gasket has been pulled and the water
leaks out at the opening,

One of the most serviceable means for
holding the bolts high enough to clear the
gasket, is with wooden spring clips attached
as shown,

OPERATING THE HORN SIMILAR TO THE
ACCELERATOR

Possibly, no part of the car’s equipment
calls for more frequent use than the horn,
Some towns and counties require the horn

A\

LOCATION 15 TO LEFT
OF CLUYCH

PEDAL

7

DETAILS OF FOOT
OPERATED HORN
BUTTON

FLO . PUSH PLATE
i & SHEET 1RON J
) 7

How to operate horn by foot pedal

to he sounded at cach road intersection.

When touring, it is advantageous to have
a supplemental horn button placed on the
floor oi the car adjacent to the clutch pedal.

One of the best methods for operating
this horn switch is with a lever extension,
giving foot area, similar to an accelerator
control,

The attached drawing shows in detail the
method of obtaining this arrangemen-. which
consists of an e:ghth inch sheet iron foot
rest. hinged at the forward edge, with a
small butt hinge, which rest is flared at the
rear to give ample foot room,

In use it will be found that this horn con-
trol is far more serviceable than the hand
button and also possesses a greater margin
of safety through its accessibility and re-
sponsiveness.

WATER CIRCULATION AND VARIOUS

TESTS OF OPERATION

One of the motorist’s chief dithiculties with
anti-freeze solution is the inability to deter-
mine when the solution is weak enough to
freeze. On occasions the radiator is frozen.
[f the engine i~ started and run in this con-
dition it may result with steaming and burst
the radiator,

It is possible to safeguard against start-
ing the engine when the circulating system
fluid is frozen, by simple tests for fluidity.

THE FROZEN N
RADIATOR 15
EVIDENCED

OPENING THE
DRAIN COCKS

CIRCULATION OF THE S
PUMP 15 DETERMINED . .er=mm
BY TEST WITH HOSE A

AND FUNNEL A5 —f

HOSE DOUBLED uP__\,
AND FASTENED

ENGINE & &

AN

Various methods of testing water circulation,

The lower petcock on the radiator of the
circulating pump can be opened momentarily.
FFailure to flow is immediately indicative of
frozen solution. that is where the drain is
not clogged.

Once opened. the drain will not clog, if
this procedure of opening it each time to
test hefore starting the engine, is carried out.

Another practice which is of service. is a
test at the rubber hose connections. Pres-
sing the hose between his fingers, gives im-
mediate evidence of the condition of the fluid
inside.

What may happen when the engine is
started when irozen, apart from the burst
radiator, i< that the impeller blades of the
pump break and the circulation is rendered
ineffective,

To test for a broken pump, is illustrated
clearly in the attached sketch. In this the
upper hose connection to the radiator is re-
moved, a short lengih of rubber tubing con-
nected to the outflow pipe from the engine,
feads into a funne; at the filling spout of the
radiator. Tlie disconnected hose is doubled
back and tied. thus improvising a stop for
the flow of water.

SOLID RUBBER N

TIRE

SOLID RUBBEQ TIRE
TO SUPPLEMENT
BALLOON TIRE

NUT

EQUIPMENT.
TIRE
RIM <~MEANS OF
LUGS ATTACHING
b EXTRA TIRE
TO RACK
7

Simple means for carrying two spare tires.

When the engine is started, the action of
the pump is to force a steady stream of
water owt of the hose and into the radiator,

SPARE TIRES AND SPARE TIRE
CARRIERS

Balloon tires are offenders in the way of
picking up many small tacks or other punc-
turing objects. To such an extent is this
true, that drivers of cars with these light
sidewall tires are most frequently {found
carrying two spares,

One driver has found it an advantage with
his car to supplement tlie penumatic tire
equipmer:it with one spare solid type ofi tire
on a standard rim.

To attach the extra tire to the usual tire
rack and casing, a means which is favored
by several motorists is that of using three
or four long bolts and securing the lugs to-
gether as illustrated in the sketch.

FORCE FEED GREASE NIPPLES

The wear of spindle bushings and the
spindle bearings of iront wheels is usually
evident after ten thousand miles of driving.
The lost motion in these parts, contributes
to unsatisfactory steering and front wheel
wabble or shimmy.

One force feed grease nipple is placed in
the body of the wheel spindle between the
upper and lower bushings.  Another force
feed grease nipple is placed in the hub of

the wheel, with the grease hole lcading
through and into the space between the
bearings.

Periodic filling of the open spaces with
grease assures a constant supply of the lubri-
cant to the bushings and bearings.

A 21/64-inch drilled hole through hub and
spindle, followed with a L§-inch pipe tap fits
the parts to receive the grease nipple.

7 »~ GREASE NIPPLE N

§ STANDARD PIPE
—" PLUG THREADS

FRONT WHEEL
SPINDLE BODY
FITTED WITH

GREASE NIPPLE

HUB OF WHEEL 15

]
: i
DRILLED FOR } o 1

PIPE TAP AND

FITTED wWITH 4
RGREA:.[ NIPPLE

7

Extra labrication for wheel hubs and spindles.
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This traffic officer
is standing in se-
curity in the cen-
ter of a safety
ring laid out by a
recently developed
and extremely
simple to apply.
system of street
marking.

'I‘HE letters are painted in
white water-proof trafhic
paint on heavy canvas backing.
The back of cach letter is faced
with a special adhesive which
adheres very strongly to any
type of pavement. These mark
ers are available in all the usual
forms, and may be applied by
simply laying in place without
the addition of heat or pressure.
The cost of this type of mark-
g is considerably less than the
cost of painting traffic signs,
and due to the ease of employ-
ment, trafhic need not be delayed
for more than a few minutes.

Vacuum Auto Gear Shift

Science and Invention for Ocivier, 1926

Simplified Safety

lines and markers.

Markers Easily
Applied

THE problem of

A NEW automatic gear shift has heen recently introduced which
utilizes the partial vacuum created in the induction manifold of

an internal combustion engine.

In the vacuum gear shift this is effec-

tive by taking a lead from the intake pipe of the motor to a manually-
operated valve, called the distributor, which in turn is connected with
two cylinders which are of sufficient dimension to produce the neces-
sary force to actuate the gear shifting mechanism. In each cylinder
is an air-tight piston
which is normally held in

ZF

g2

O

a central

position by

means of a coil spring ex-
ternally mounted and
which operates in either

NEUTRAL

REVERSE

The speed-selecting handle may be operated with the
fingertips without removing the hands from the steering

wheel. A protective lock is used.

INDICATOR

R
| TIMING
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I ACTUATING CYLNDERS. A
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AN Lot P
C .
" N —_—
| S T

The above diagram shows the relation of the parts of the

mechanism in complete detail.

direction. When
vacuum is applied
to either end of the
cylinder, the op-
posite end is auto-
matically open to
the air by the dis-
tributor. The
whole operation is
controlled by a
small, speed-sclect-
ing handle mounted
underneath t h ¢
steering wheel.
The actual shifting
of gtars is accom-
plished the instant
the clutch is
thrown out. There
is no possibility of
stripping gears.
The reverse gear
cannot be actuated
until a special latch
has been relcased.
Thus there is no
possibility of going
into reverse unin-
tentionally or acci
dentally. It can he
put on any car.

adequately marking
streets and highways to facilitate traffic
control has been greatly simplified through
the perfection of a new method of applying
No preparation of the
street surface is necessary, and all the neces-
sary labor may be
done by unskilled
workmen. All the
usual warnings are
available.

A new

Auto Hat Rack

accessory for the automobile provides a
place to put your hat so that it will not be crushed.
The device consists of a heavy metal frame which
clamps down over the brim of the hat and keeps
it out of harm’s way. An attractive
nickeled finish is provided.

Safety Auto Hat Rack Co.

The policeman is keeping track of
the length of time required to lay
one of the new traffic signs. The only
operation mecessary is to place them
in the proper position. The sun’s
heat and the weight of traffic docs
the rest. Insert shows use on cobble-
€tone pavement.
—Wambler Corp.

Compression Loss Micrometer

ONE of the latest
products o f a
manufacturer of pre-
cision instruments is
an indicator which
gauges the compres-
sion and compression
loss in automaobile cyl-
mders without dis
assembling the motor.
The only connection
to the motor is through
a spark plug opening.
With the aid of this
device leaking valves
may be discovered,
scored cylinders test-
ed, leaking piston
rings checked, and all
other causes of com-
pression loss located
and the extent of the
loss measured accur-
ately. It makes pos-
sible and practical a
diagnosis of the con-
dition of your motor.

Leak Micrometer Corp.
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The room was as silent
as the tomb of a
Pharaoh. Soon the
table seemed to ris:
from the floor, slowly
—slowly. The eyes of
the medium wero
glued upon us.

Our Spiritualistic "~ 2 Jpzerssecon

Investigations N

No. 3 OF A SERIES
v v T

v ey = e e e S

with anticipated excitement of what was to
come,

1 { . 8 R
$21,000.00 § v el wtea s
for Spirits

theatrical genius of a Belasco for a stage
or screen effect. During a cheerful meal

More than two years ago SCIENCE
AND INVENTION Magazine offered a

way homeward as best 1 could, I was

thinking that whatever was not fastened

down this night would surely be blown away
. including myself.

Weird shadows and fantastic shapes loom-

ed ahead of me and my thoughts shifted to

the spirit world.

THE night was stormy and wending my

4

{

1 my friend and I went over the so-callel
phenomena of this new exponent of th:

Shadow World.

e e

) Pleasant thoughts these . . . on a night prize of $11,000.00 to anyonc who could

like this. | demonstrate his or her ability to communi- “['1ll tell you nothing further,” taunted my
Finally I managed to navigate myself into cate with the spirits or to give some definite companion after we had discussed various

the house and was getting out of my wet form of a psychical demonstration which in phases of this creole's powers, “you'll see

clothes when the telephone rang. itself was not trickery. 1 for yourself and then some.” '

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

“Hello,” in a not too social-like voice [
yelled into that important instrument of
contact with the outside world.

“Dunninger,” came the voice of a friend.
“how would you like to go spook hunting

On again we wended our way but this
time from the interior a cab through the
windows of which we could sce the swirling
rain all about us and the play of the winl
blowing in its wake anything not secured.

tonight #” has dared to contradict our findings. There a man lost his p
“Not so you could notice it,” I replied. “I In view of these facts, should we not con- boy | 5 umbrella. Here o
) C i | . ! L newsboy homeward bound tried to battle the
just got in and am soaking wet. sider all mediums fraudulent? Should we elements and save his papers. There a wo-

not consider every psychical manifestation
as being trickery pure and simple, intended
primarily to fleece those who visit the circle

man and a man bravely battled against th:
storm and an unruly umbrella.

“You will want to see this new phenomena
I have unearthed, “went on the voice over

the wire, “this is something 'habw‘”. make and who find solace in the words irom the A fine night. Truly just the sort of night
you sit up and give attention, Dunninger. worst forms of charlatans, namely those who to remind one of the haunting spectres that
Well . .. what s it? I reluctantly are being permitted to practise upon the stalk majestically through haunted houses
queried. o poor, seeking words from loved ones? castles and what not. '
“A creole that does the usual table lifting. To the $10,000.00 which has been offered The cab came to a standstill drawn
materialization of forms and a dozen other by Joseph F Rinn through this publication bef g 200
) 1 i f Sotertual : Q the $1,000.00 in ad up before a most ominous looking house,
mysterious things,” came the answer. or Spiritual proofs and the $1,990.99 4 ac- somber, ghostlike, mysterious
“Where does she do her stuff?” T asked lition offered by SCIENCE AND INVEN- ixhti “looked “

e ? i TION Magazine, we now add another $10,- | Alizhting we looked up and down the
for the moment forg;ttmg the deluge i 000.00. street  Not a soul in sight. The storm was
ha‘t‘i been caugh} in whxle‘ homz;ward tfound. Dunninger. who writes exclusively for continuing merrily. We walked or truth-
. Down here in Greenwich Village—just a SCIENCE AND INVENTION Magazine fully we were actually blown ... Up the
bit East of 6th Ave. on 4th St..” replied my and who is the Chairman of our PSYCHI- {| steps. Ringing the bell we waited for

CAL INVESTIGATION Committee will second or so. It seemed like an hour

friend, “and Dunninger, I know the night is
bad and all that but you must be on deck
tonight at ten o’clock and see the fun.”

“All right,” I found myself saying, “meet

personally pay $10,000.00 to any medium or . o :
Spiditualist who can present any psychical and the wind now began to whistle sotne eeri:

manifestabon in so-called spiritualism, that | tune Wit]:‘ now and then the accompaniment
be will not explain or that he canmot re- {| of scraping of boxes being moved by the

L e

me and we'll go around to the club and oroduce by natural means. 1 wind’s power but which seemed to us as if
have a bite and from there on to this So now we have a total of $21,000.00 of- it was a sort of chorus of rattling bones by
mystery woman’s domain.” fered for praofs of Psychical Manifestations. 4|  skeleton musicians.

~An hour later my friend was ushered in. Spiritualisis—get busy. ) The door opened and we were ushered in-
He was as wet as a hen but his eves shone - (Continued on page 536)
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Into the Fourth Dimension

"

“I'm coming,” said Will grimly.
with it presently.”

CHAPTER I[11
INTO THE SHADOWS

HERE were few preparations to

make, for Wilton Grant had planned

this thing very carcfully. Our chief

difficulty was with Bee. The girl
was quite distraught; illness, the fear which
for weeks had been dragging her down, com-
pletely submerged the scientist in her. And
then abruptly she mastered herseli, and
smiled through her tears.

“That's more like it, Bee.” \Will glanced
aside at me with relief. “I couldn’t under-
stand you. Why Bee, we've been working at
this thing for years, and you—a real
scientist, indefatigable.”

“I'm all right now.” She smiled at us—
a brave smile though her lips were still
trembling.  "I'll not—disgrace you again.
You're—about ready, aren’t you?r"

They had set aside a small room on the
lower floor of the house—a sort of den
which now was stripped of its accustomed
hangings and furniture. It had two win-
dows, looking out to the garden and lawn
about the house. They were some six feet
above the ground. It was a warm mid-sum-
mer evening; we had the lower sashes
opened, but the shades fully drawn lest some
neighbor or passerby observe us from with-
out. On the floor of this room lay a mat-
tress. There was a small table, a clock, two
easy chairs. For the rest it was bare. Its
white plaster walls, devoid of hangings, gave
it somewhat the sanitary look of 4 room in
a hospital.

We had been so occupied with Bee that
Will had as yet given me no word of ex-
planation. He left the little room now,
returning in a moment with some articles
which he deposited on the table. 1 eyed

“It will do well to wait, for I shall be
He stood for a moment before the thing, contemplating

SECOND INSTALLMENT
First American and Canadian Serial Rights

By RAY CUMMINGS

Vv Vv vV V¥ v VvV VvV VVVVVVVveVvvw

Into the Fourth Dimension

WHAT HAS GONE ON BEFORE

OBERT MANSE, a correspondent in o
New York Office of a Latin-American
cxport house, in company with IWilton Grant
and his sister Beatrice, nicknamed Bee for
short, saw the first of the ghosts in Febru-
ary, 1946, a few miles from Rutland, Ver-
mont. These ghosts were semi-transparent,
glowing figures, much resembling human be-
ings. Attempts to destroy tnem zcith bullets
or ¢lubs had no effect on the shadows. (ine
could pass one’s hand right through a ghost
without feeling that there was any object in
the vicinity. Later, the ghosts became more
bold and more numerous, eren molesting hu-
man_ beings and causing at least onr dcath
in Kansas, the direct result of heart failurc,
following the fright of encounter,
Sometime later, Wil calls Rob on the
telephone asking Rob to pay him a wvisit,
claiming that his sister Bee is quite ill. Dur-
ing the visit IWill makes mention that the
ghosts or whatever they are have already
arrived in the borderland between the con-
sciousness of their realm and ours, and that
they were coming out of this realm. Rob
himself has discovered a means of enmterimg
into their borderland, whatever that may be
and that evem though his home is being
watched by many of the ghasts, he will make
the attempt tonight and turn these spirit-like
creatures back into their former paths. While
he takes the trip, Rob is to stey with Will's
sister, Beatrice,
Now continue wwith the story.
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them silently; a shiver of fear, apprehen-
sion, awe—I could not define it—passed over
me. Will had placed on the table a carafe
of water; a glass; a small vial containing a
number of tiny pellets: a cylindrical object
with wires and terminal posts which had the
appearance of a crude home-made battery
—four wires each some ten feet in length,
terminating each in a circular metallic band.

I glanced at Bee. Outwardly now she
was quite composed. She smiled at me.

it silently. Then he turned away, turned his back to it; and a new briskness

came to his manner.

“He'll explain in a moment. Rob.
simple.”

We were ready. By the clock on the table
it was twenty minutes of ten. Will faced

us

It's quite

“I'd like to start by ten o'clock,” he be-
gan quietly. “The time-factor will be alter-
ed—I want to complete the difference—when
I return—as closely as 1 can.”

I had the ill grace to attempt an inter-
ruption, but he silenced me.

“Wait, Bob—twenty minutes is not a long
time for what I have to say and do.” He
had motioned us to the easy chairs, and seat-
cd himself cross-legged on the mattress be-
fore us. His gaze was intent upon my face.

“This is not the moment for any detailed
explanation, Rob. I need only say this: As
I told you a while ago, the fundamental sub-
stance of which our bodies are composed is
—not substance, but a mere vortex. A
whirlpool, a vibration let me term it. And
the quality of this vibration—this vortex—
the time-factor controlling it, governs the
material character of our conscious universe.
From birth to death—from the beginning to
the end—we and all the substance of our
universe move along this unalterable, mea-
sured flow of time.

“Do I make my meaning clear? From—
nothing but a vibrating whirlpool the magic
of chemistry has built with this unalterable
time-factor what we are pleased to call sub-
stance—material bodies. These material
bodies have three varying dimensions—
length, breadth and thickness. But each of
them inhecently is endowed also with the
same basic time-factor. The rate of time-
flow governing them, let me say, is identical.”

He spoke now more slowly, with measured
words as though very carefully to reach my
understanding.



Science and Invention for October, 1926

“You must conceive clearly, Rob, that
every material body in our universe is pass-
ing through its existence at the same rate.
Now il we take any specific point in time—
which is to say any particular instant of
time—and place in it two material bodies,
those two material bodies must of necessity
vccupy  two  separate  portions of  space.
That's obvious isn't it> Two bodies cannot
vccupy the same space at the same time,

“Now Rob, I have spoken of this unalter-
able, measured flow of time along which all
our substance is passing. But it is nof nn-
alterable. [ have found a way of altering
it."”

He raised his hand against my murmur,
and went on, carefully as beforc. “What
does this do? It gives a different basic
vibration to matter. It gives a different
rate of time-flow, upon which, building up
from a fundamental vortex of changed
character, we reach substance—a state of
matter—quite different from that upon
which our present universe reposes. A
different state oi matter, Rob—it still has
length, breadth and thickness—but a different
flow of time.

“You follow me? Now, if we take a ma-
terial body of this—call it secondary state,
—and place it in the same space with a body
of our primary state, they can and do oc-
cupy that space without conflict at the same
instant of time.

“Why? Ah Rob, it would take a keener
mind than mine or vours to answer that, or
to answer the why of almost anything. The
knowledge we poor mortals have is infini-
tesimal compared to the knowledge we have
not, and never will have. T can conceive
vaguely however, that two primary hodies,
placed in identical points of space and time
would be moving through time at identical
rates and thus stay together and conflict.
Whereas, with a primary and a secondary
body, their differing time-flows  would
separate them after what we might call a
mere infinitesimal instant of coincidence.”

His gesture waved away that part of the
subject. He rose to his feet. “I have par-
ticularized even more than 1 intended, Rob.
Let me say now, only that the pellets in
this little vial contain a chemical which acts
upon the human organism in the way I have
pictured. It alters the fundamental vibration
upon which this substance—these bones, this

**Good,” said Will,

flesh we call a bodv—this substance of my
being, is builz.

“Just a moment more, Rob, then you shall
question me all you like. So much for the
transmutation of organic substance. [n-
organic substance—that table, my shirt, that
glass of water—theoretically all of them
could be transmuted as well. | have uncr,
however, practically been able to accomplish
that. But | have—invented, if vou like, an
inorganic substance which [ can transmute.
It is nameless; it is this.”

He was coatless, and now he stripped off
his white linen shirt. Like a bathing suit,
he had on a low-cut, tight-fitting garment.
It seemed a fabric thin as silk, yet I guessed
that it was metallic, or akin to metal. A
dull putty-color, but where the light struck
it there was a gleam, a glow as of irtdescence.

“This substance,” he added, "1 can—take
with me, “He indicated the wires, the battery
if such it were. "By momentarily charging
it, Rob, with the current I have stored here.
It is noc clectrical—though related to it of
course—everything is—our very hodies them-
selves—a mere form of what we call
electricity.”

He was disrobing: the gleaming garment
fitted him from shoulder to thich.  Ahout
his waist was a belt with pouches; in the
pouches small objects all of this same putty-
colored substance.

I burst out, “This is all very well.
how—how will you get huck:”

“The effect will wear off.” he answered.
“The tendency of all matter, Rob, is to re-
turn to its original state. [ conceive al<o
that in the case of human organism, the
mind—the will—to some extent may control
it. Indeed T am not altogether sure hut
that the mind, properly developed, might
control the entire transmutation. Perhaps
in this <econdary state, it can. I am leaving
that to chance, to experimentation.”

I said, “How long will vou he gone?”

He considered that gravely. “Literally,
Rob, there is no answer to that—but | know
what vou mean, of course. I may undergo a
mental experience that will scem a day. a
week, a month—measured by our present
standards. DBut to vou, sitting here waiting
for me He shrugged. “By that clock
there, an hour perhaps.  Or five hours—I
haope no more.”

My mind was groping with all that he
had said. T was confused. There was so

But

He seated himself cross-legged in. the

center of the mattress. In an agony of confusion and help-
lessness I watched while Bee attached the four wires to the

garment he wore, one on each of his upper arms,
and about his thighs where the short trunks ended.
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much that I no more than vaguely half
understood; so much that seemed just be-
yand the grasp of my comprehension. |
seemed to have a  thousand questions [
would ask. vet scarce could [ frame one
of them intelligently. 1 said finally.

“You say you may be gone what will seem
a day, yvet by our clock here it will be only
a iew hours. This—this other state of
existence then moves through time faster:™

‘I conceive it so, yes."

“But then—are yvou going into the futnre,
Will? Ts that what it will bhe2”

He smiled. but at once was as grave as
betore.  “Your mind is trying to reconcile
two conditions irreconcilable. You may
take an apple and try to add it to an orange
and think yon get two apple-oranges. But
there is no such thing. Our future—let us
call it that which has not vet happened to
us but is going to lappen. 1 cannot projeet
myself into that. If 1 could—if I did—at
once would the future be for me no longer
the future, hut the present.

“The conception is impossible. Or again
—in this other state—I must of necessity
exist alwavs in the present. Nor can you
compare them—reconcile one state of exist-
ence with the other.” e stopped abruptly,
then vent on with his slow smite. “Don't
you see, Rob, there are na words even, with
which T can express ~ac I am trying to
male you realize. That heing reclined ther
in the other room a while ago and watched
us.  Perhaps for what it conceived to he
what we wonld conceive a day were we to
experience it.”

His <mile turned whimsical. “The words
become iwtile.  Don't you see that? The
future of that heing is merely what has et
vet happened to it, Ta compare that with
our own consciousness is like tryving to adid
an apple to an orange.”

Dur-ng all this Bee had sat watching n-,
listenit g to our talk, but had not spolen.
And as, an hour before in the other room [
had naticed her glancing fearsomely around.
again now her gaze drifted away: and [
heard her murmur,

“Oh, T hoped it would be gone—not come
to 1us in here!”

We followed her gaze. Standing perhaps
a foot lower than the floor of our reom and
slightly behind the side wall was that seli-
same spectral ficure.  The intent to watch

(Continued on paye 544)




The editors took the remarkable toaster
illustrated above apart in order to see how it
operates. Inside there is a double heating ele-
ment, the slice of bread being toasted on both
sides at the same time. The small lever pro-
jecting from the front on the right side winds
up a spring mechanism operating a clockwork-
like mechanism. This is set by a knob im-
mediately beneath the lever. When the de-
sired time has elapsed, the lever at the right
releases the one at the left, causing the toast
to jump up and automatically shuts off the
source of power. The switch is of carbon and
self-adjustable. The toaster without a doubt
is the finest thing on the market—Toastmaster.

JIFFY INSULATORS

For wiring
irons, toasters,
heaters, vac-
uum cleaners,
lamps, etc.,
these rubber
insulators may
be very quick-
ly applied to
the wire. They
are flexible
and fit snugly.
Ileite Electric
Mfg, Co.

The nickel-plated receptacle for holding the bat-
ter is mounted on a stand provided with ad-
justable arms so that the device may be swung
freely. A small motor on top mixes the batter
and a trigger release permits the batter to pour
out of the bottom of the receptacle onto the table
stove. The device expedites pancake making in
hotne with large families.—R. A. Moore.

The turner illustrated above will cnable the
housewife to flip over a pancake very easily and
quickly and will never causc the pancake to
buckle up. It will be noted that a small button
projects from the handle immediately under the
thumb of the user. Pressing this button causes
the turner to describe a complete arc.—R. A.
Moore.

SCREW-DRIVER HOLDS SCREWS

A screw-driver which will securely hold a screw

in juxtaposition with the driving shank is il-

lustrated above. Nearly any size of screw with

any type of head may be used in this tool.—
Diversified Sales Co.

KNIFE SHARPENER

Two steel pieces arranged so as to form a V-
shaped slot produce the sharpening edges for the
above device.—R. A, Moore.

CREAM WHIPPER

A beater which will fit into a cup and in which

the blades rotate in opposite directions, yet

which is simply constructed and practically fool-

proof is the subject of the photograph above.—
R. A. Moore.

Science and invention for October, 1926

The chair illustrated in the photograph above
will accommodate a suitcase, a hat, an umbrella
and an overcoat. The chair seat may be lifted so
as to get at the hat. This combination should
be ideal for the small home or for theatres and

restaurants.

SPOOL HOLDER

In the spool holder illustrated in the above
photograph a pin cushion is provided and it will
be observed that there are springs in back of
the spools, preventing them from rolling and
unnecessarily releasing thread.—R. A. Moore.

BOTTLE HOLDER

The inter-
esting
clamp kere
shown is
for holding
milk bottles

and the ‘)'
like, the '
milk bottle

being raised s
and pushed
into the
holder
which
closes
around the
neck of the
bottle au-
tomatically.
—R. A.
Moore.
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Home Mechanics
How to Build Cedar Chests
By WILLIAM M. BUTTERFIELD

At sides; detail sketches showing dimensions
and cabinet work for fitting parts,

NE style and size of cedar chest is
O used for all of the four designs
shown on this page. The chest is
44 inches long, 18 inches wide and 18 in
ches deep.
About 70 feet of 6%4-inch cedar lumiber
4 inch thick, and 11 feet of 2-inch cedar
Y2 inch thick, is required for the cliest.

Other items for the various designs are
as follows:

40 ft. 34-inch half round mahogany
molding

10 ft. 1 x I1%-inch 0. g. mahogany
nolding,

3 ft. 10-inch cedar board 1 inch thick
for back rest)

2 ft. 6-inch cedar board 34 inch thick
for handles).

7 ft. l-inch mahogany pole (for back
est).

2 ft. 1-inch cedar pole (for handles

26 ft. 4-inch sheet copper 1/16 thick
for binding, etc.)

2 {t. 7-inch sheet copper 1/16 thick (for
locks, etc.)

1 2-inch copper padlock.
3 2-inch copper hinges (3 for each lid).

1 2-inch trunk lock (copper trimmed).

K‘:composdtion feet 5 inches high,
L

4 turned legs 6 inches high.

4 turned legs 14 inches long (mahog-
ny).

22) fect 2-inch mahogany Y2 inch thick
(for leg irame).

The 6z-inch lumber should have a
nug fitting tongue and groove and meas-
ure tiaches wide over all—the tongue
and groove being inch deep by 34 inch
vide. This lumber is cut for 6 pieces
1814 inche: long and 12 pieces 4414 in-
ches long. Three of the short pleces
glued together form an end piece for the
chest and three long ones glued together
form a front, back. top or bottom piece.

It will be found advisable to pay a
small extra charge over the cost of lum-
ber to have the tongue and groove cut by
machine at the mill. )

The gluing process can be very satis-
factorily carried out on a level floor in a
narrow hall—the baseboards along the
hall on both sides acting as the jaws of a
vise. By placing any three pieces proper-
ly fitted and glued against one bgiseboard,
a very heavy squeezing or forgmg pres-
sure may he obtained by placing extra
pieces against the opposite baseboard and
driving wedges. Heavy weights placed on

Above and in circle; illustrations of various

possible designs using this chest,

lie piece to be glued will prevent it from
d 1g” while drying.

When they have been glued together the
ix hoards, each formed of 3 pieces, are
cut, planed, sawed and smoothed in the
usual way, or as a solid boa rd. They are
put together with glue and Jg-inch brads,

The lid and chest are made first in one
pece, (hat is, the height of the sides arc

de 17Y% inches to which a mch top
is secured with glue and screws. The
screws should be about 3 inches apart
each screw is covered with 1 cedar plug
¥ inch round and :+ inch thick. With
the top the chest measures 1814 inches in
depth

The lid is then sawed from the chest
sawing on a 15g-inch line. A fter smooth-
ng the sawed edges and fitting the lid and
chest closely together, the lip pieces are
cut, shaped. and glued in place as shown
in layout (lid details

The bottom picce must fit snugly for it
should be glued in place with T4.inch
quarter-round molding glued in the top
angles as shown (chest details)

Copper is a very popular trimming for

( ontinued 5 )
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,r"‘ Model Is Built by G.
o B. Douglas, of Mont-
clair, N. J.

(k'/ ’/Thc photograph at the left shows this
- month’s ctup winner which is a model
Chinese junk. The original vessel is
eighty-nine feet over all, sixty-nine feet on

the water line, and has a beam of twenty 'ljhis cup
fect, nine inches, and a draught of four s 17%
feet. The model itself is about twenty- inches hig
three inches long over all. Mr. Douglas A cups
work is exccptionally accurate and he is awarded

monthly.

very careful and thorough. The cup which
was awarded appears at the right.

LENGTH OVER ALL-89-0"  BLUE 4 HULL- PAINTED BLACK WITH DARK RED l
LENGTH AT WATER TRIM, EXCEPT RED AT BOW AS SHOWN.
LINE» 69-0! INBOARD SIDE OF UPPER PART OF RAIL,
BEAM= 20-9" | LIGHT LEAD.  BOTTOM- LIGHT GREEN.
DRAUGHT - 4"-0- MASTS . DECKS AND DECK HOUSES-
VARNISHED.

LN

x
/RED

.| l’xlllrlTTI

,_~$-l

o)
i - o s 20 25 30 3 x L0000

\ SCALE IN FEET ' ‘

If you have not yet entered your model you cannot win a cup. Why not get busy? See contest rules on page 565




Science aud Invention for October, 1926

The Cup Winner

HE hull of Mr. Douglas’ Chinese junk was

made from a solid block and dug out. The

side rail with the perpendicular pieces was
made of white holly and the perpendiculars are
match sticks. The fittings over the hanging sides
were quite difficult to make in order to get
them even. Two cooking pots on the deck are
made from two five and ten cent store thimbles.
These attract considerable attention. The people
rarely see that the capstan and the mizzen mast
is four feet off center, nor do they see that there
is a windlass for hoisting sails, anchor and
tudder. The rudder is a large affair hung
from a windlass so that it may be raised when
the boat enters shallow water. A bulkhead just
forward of tke rudder fills with water which
prevents the ship from turning a somersault.
All Chinese junks have eyes painted on the bow
for a Chinaman says. “No have eye, no can
see. No can see, no can go' The slots in
the rudder make it easier to move the rudder.
Note that the foot of the mast does not go

to the bottom of the vessel.
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'

SLOT- SHADED PART ALL
OPEN TO WATER

LOOKING FROM
STERN

~SECTION AT E ~

: E F G
~CROSS SECTION OF HULL THRU X-Y~

LOOKING FROM
BOwW

L
x-{TEE
Shls
SCALE IN FEET
- |
I Tt . o Pl ,.-‘-
| L= | | i
PR, . | ___{_ |
)
H |
A 1
8 c D

~ANCHOR ~

)
=

©

*MODEL OF A
CHINESE JUNK-

RUDDER _v| .r—iSTERN~

POST ~d
o 10 15 20

SCALE IN FEET OF END VIEWS
AND SECTIONS

Blueprints of this junk may be oblained from the Blueprint Division of the Mode! Department at fifty ceuts for the complete sect.
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CONTEST

First Prize $100.00 Is Won by H. Gerdts, of

Type Man O’ War. Construction Is One
Hundred Per Cent. Matches.

HIS remarkable model is

fourteen inches long and
twelve inches high. There are
18,000 matches in its construc-
tion, and it took the builder,
Mr. Gerdts, five and a haif
months working nights and
Sundays, to complete it. The
sails were built up over differ-
ent size bottles so as to give
them the natural curve. The
matches for the ropes are split
so as to make them much thin-
ner, and the ladders, ropes and
guns are all made of this mate-

rial.

The entire ship
was  sand-papered
and varnished,

Brooklyn, N. Y., for His Model of an Old

AWARDS IN $5,000.00 MATCHCRAFT

of this
tained by
Miss

ing the vessel.

16 Monthly Prizes

First Prize $100.00
Second Prize ... 75.00
Third Prize ... o pem—— 50.00
Fourth Prize R 35.00
Fifth Prize 25.00
Sixth Prize .. . 20.00
Seventh Prize .. - 15.00
Eighth Prize [ 12.50

9th to 16th Prizes of $10.00

each : 80.00

The comparative size
remarkable
model may be ob-
viewing
the photograpk of
Josephine
Fitch who is hold-

v vevvv vy v v v vvvv vV Ty

$5,000.00 Prize M

(7) In order to win a prize, it is neccessary
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 lieu
of the model itself. The best models submit-
ted each month will be awarded the prizes
scheduled herewith.

;;W---——.WW———;.-;.—.,—..;—;W—— 8) All models submitted to SCIENCE

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

(1) Models submitted must contain at lcast
90 per cent. safety matches in their construe-

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

(3) Models can_not be built around boxes
or other supporting articles.
etc., must all be self-supporting and made of
matches.

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

(5) Models may bc painted. gilded or sil-

(6) Models may be of any size.

(
AND INVENTION Magazine will be prompt-

IMPORTANT

UITE a few matcheraft models from con-

testants arrive broken every month, due
to faulty packing, or weak construction. It
should be remembered that boxes are often
violently thrown around in transit before they
reach us. Make sure first that your model is
constructed strongly enough to withstand severe
shocks. Then. before you send us the model,
after you have it packed as well as you know
how, throw it up almost to the ceiling and let
it come down on the floor. Open up the box
and see if the model is not damaged. Only after
such a test can you know that the model will
arrive safely.

All First Prize Awards will henceforth be-
come the property of the Experimenter Publish-
ing Company and will be used for exhihition
purposes.

the present vyear, SCIENCE AND
ENTION magazine will award a to

Please ob-

Models made of toothpicks, paper

Walls, roofs,

=S e e e a2 A

atchcraft™ Contest

WATCH FOR PRIZES IN NOVEMBER ISSUE

ly returned to the builder, who will prepay all
charges.

(9) Where SCIENCE AND INVENTION
has any 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 ‘monthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue. Thus the contest for the month of Oc-
tober will close November 1, 1926, and prize
winning announcements will be made in the
January, 1927, issue. The November issue
will contain August prize winning entries.

(11) Models must be shipped in a strong
wooden box, never in a cardboard box, as
SCIENCE AND INVENTION can not be
held responsible for breakage in transit due to
models having been improperly packed.

(12) When models are sent, be sure to affix
tag, giving your name and address, to the
model itself.  In addition, put name and ad
dress on outside wrapper of package.

(13) Address all letters, packages. etc., to
Editor, “Matchcraft” Contest, care SCTENCE
AND INVENTION Magazine, 53 Park Place,
New York,

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.

PO OO W

(LY

b BB

R. E M E M B E R This is a monthly contest offering sixteen prizes every
r— onth. Don’t hesitate, send in your model now!
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MATCHCRAFT
AWARDS

Tea Kettle Wins Second Prize $75.00—\[icro-
scope Third $50.00 and Lynx Head Plaque
Fourth $35.00 In This Month’s Contest.

SECOND PRIZE—$75.00 is
awarded this month to Fred
Spinden, of Abington, Illin-
ois, for his model of a tea
kettle illustrated above, The
kettle itself is ninc and one
half inches in diameter, and
nearly six inches high.

into the construction of the
tea kettle. Only a single layer
of matches was used. Notice
how each match was bent in
order to give the kettle its
curve, Mr. Spinden has re-
peatedly demonstrated  his
ability to bend matches.

Thousands of matches entered
; held by Miss S. Eernstein.

The second prize entry is here *

R =]
A microscope
made entirely of
matches won the
third prize in this
month’s contest.

FOURTH PRIZE
—§35.00 was won
by Dr. E. Bade of
Glen Head, L. I.,
for the lynx head
plaque here illus.
trated which is
just big enough to
cover a cone
1 speaker, although
# _J-ﬂ it may be used for

4 a tray. The match-
es were carcfully
cut and bent and
then glued in place
so as to produce
this  artistiz  de-

sign,

-

BETHIRD PRIZE-—$50.00
was awarded to Henry C.
Thomas, of Charleston,
North Carolina, for the
construction at the left,
The side holders are
linked and the angle of
the scope is adjustable.

PPp—r
SIXTH PRIZE

~—§20.00 was the
award decided up-
on for the check-
erboard here illus-
trated and built by
Victor Roman, of
New York City.
Note that the
matches in adja-
cent squares are
laid at right an-
gles to each oth-
:r. Half the num-
ber of squares
could be stained
black for greater
contrast.

Bl
TWELFTH PRIZE—$10.00 is award-
ed to J. White, of Rochester, N. Y., for
the sailor’'s sweethcart frame made up of
several layers of matches. By means of a
scroll saw the heart is cut out and the
picture inserted under celluloid. A
back of matches is then glued 'in place.

EIGHTH PRIZE—S§12.50 was won by
C. F. Ewers. of Portland, Oregon, fori

the team of horses pulling a truck load
of matchwood illustrated below.

SEVENTH PRIZE — $15.00. The
model of a horizontal steam engine il.
lustrated below and made of matches
was built by C. L. Brown, of Yonkers.
N. Y. Although many steam engine
models have been heretofcre entered. no
one has built a model which will actually
work when air is delivered to it.
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FURTHER MATCHCRAFT
AWARDS

<t

ELEVENTH PRIZE—$10.00. The house illustrated
in the two views at the left was built by W. Henkel-
man of New York Ciry, The construction measures
eleven inches long by six inches wide, and four and
one half inches high. It has a front and a back porch
and numerous curtained windows. No attempt has been
made to outfit the interior, the building merely being
constructed for exhibition purposes and is artistically
painted. The photographs are taken from opposite

sides.

THIRTEENTH PRIZE—310.00
The emblem of the Odd Fellows
devcloped into a shelf and illus-
trated below was made by John
Zeleznik, of Bridgeport, Ohio.
Matches, glue and scroll saw com-
bined with an artistic sense en-
abled its construction.

P>
FIFTEENTH
PRIZE—$10.00. To
the right we find a
photograph of a
farmhouse and a
garage  both  of
which were built of
matches. The judges
have stated repeat-
cdly that only those
portions of the con-
struction made of
matches would be
considered in mak-
ing 'the awards. Con-
sequently the land-
scape and  other
decorations were
ignored in the decis-
ions. This construc-
tion is by Harry
Goldstein of Spring-
field, Mass.

NINTH PRIZE—§10.00. Al-
fred Roman and his brother
Victor must have been busy
this month because they both
won prizes in the Matchcraft
Contest. The airplane above
was built by Al An imitation
engine appears in the model.

PPp—>
FIFTH PRIZE—$25.00 is
given to Frank Schmulowitz
of New York City for his con-
struction resembling a candle-
stick and wire for anm electric
tamp. The match construction
is eleven inches high.

|

i A

feature in the bicycle illustrated above is the fact
that a chain made of matches rotates on two disks
which are not even provided with sprockets. The
friction of the chain on the disk is sufficient to cause
the back wheel to turn when the pedals are rotated.
Note the spring under the seat. Fred Spinden, sec-
ond prize winner in this month’s contest, made this
model.

;FOURTEENTH PRIZE—$10.00. The most unique

L

SIXTEENTH
PRIZE — $10.00
was won by John
Shields, of Mid-
land, Md., for the
two wooden
matchcraft models
of emblems built
in glass bottles.
In neither of th:
models can the
stoppers be re- A different emblem placed in
moved nor can the a different style of bottle.
emblems be taken

out.

TENTH PRIZE—$10.00 is issued to How-
ard F. Wandrei of St. Paul, Minn., who
built the trolley car illustrated at the left.
This is onc of those pay as you enter types
and when one of the doors is pulled open.
its companion automatically opens. Al
though only six inches long. the model is
provided with a coin box, controls and a
stove.
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Dyst Control In
Mines

']"HE great danger of explosion in mines
is due in large part to the presence of
coal dust in the atmosphere. The latest
method of detecting the presence of a dan-
gerous amount of explosive dust in mine
shaits uses very simple apparatus familiar
to radio fans. A highly charged condenser
is inserted into the air outlet from each
mine shait, and the presence or absence of
coal dust in the outgoing air changes the
dielectric between the condenser plates.
When the concentration of particles becomes
dangerously high the condenser is dis-
charged, causing the relay to operate and the
alarm bell to ring. Under ordinary work-
ing conditions the amount of coal dust sus-
pended in the atmosphere may be determined
by the frequency with which the condenser
discharges and the bell rings. If the opera-
tor on duty at the control board finds that
too much dust is present, he simply increases
the amount of incoming air by adjusting the
intake fans. The fans are so arranged that
in the case of emergency they may be re-
versed with equal effect to increase the
amount of air introduced into the shafts -L * PG ,
f ':]e hook-up inserted at right shows how il ERO” - 5 —_— F — | ;,I'he operator keeps watch for alarm and
ordinary radio apparatus may be used to | ( @ ) as complete control of ventilators be-
reproduce the exgsrimcnt. Figs. 1 to 6 [l_[ INES 1’_ (4) 5) C6 [ fore him, Circuit at the left.
illustrate the gradual collection of dust par-
ticles in the dielectric space which causes
the condenser to discharge.

World’s Smallest Phono- ..., 10" to Open an Umbrella

h handle of the umbrel-
gl'ap la under your knee. as
shown in the illustration
at the right, if vour arms
are 1ull of packages when
it begins to rain. This
idea was conceived and
sent to us by William A.
Leifeld of Pottsville, Pa.
who evidently learned
from experience.

e |

A SWISS manufa;:- == R i -
turer has recently . - °

placed on the market Self.Flttlng Seallng

what is called the smallest phono-

graph in the world. It has a Caps

diameter of 414 inches and is 134

inches high. It works surprisingly

well, and is very convenient to

carry about as may be seen in the

photo at the left.

This transparent bottle cap shapes itself by

shrinkage and hermetically secals the bottle.

It is slipped over the stopper as at left and

in about four hours it conforms itself to the
contour of the bottle.

v v v

The young
lady at the
right is show-
ing you how
to change a
record on the
new baby
phonograph.

The complete
mechanism

folds up into

the unit shown SEE -l"f ! 7 'J“
above. This shows how the seal may be applied to a
POV

round-stoppered bottle.
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Science Snapshots
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Dancers and orchestra leaders
should welcome the innovation
shown in the photo at the left.
This machine controls the tempo
of the orchestra and indicates
the speed at which the music is
being played. The two dials
seen on the front of the cabinet
are indicators. The left dial
shows the number of beats per
minute so that the orchestra will
not exceed the normal pace, while
the dial on the right is connect-
ed to a pendulum which beats
e the time.

P>

A remarkable piece of apparatus
which brings science one step
nearer to solving the secrets of
the weather has been developed
by Dr. Charles G. Abbot of the
Smithsonian Institute. The *‘sun
gun” shown at the right is an
instrument which measures the
amount of heat given off by the
sun. He has found that this
amount varies from day to day,
and greater accuracy in long
range weather forecasting is now
anticipated. i

Below is shown a typewriter which
may be converted into a machine for
writing Braille characters by throw-
ing a lever. The carriage is ar-
ranged in the same fashion as on
the standard typewriter and manu-
scripts in the
usual kind
of type may
be written
without
tchanging the

The unusual looking typewriter at
the right is designed to write the
characters of the alphabet used by
the blind. This system of writing,
called the Braille system, employs a
series of dots raised from the surface
of the paper in different combina-
tions to represent the various letters
of the alphabet. The dots are
punched by the six large keys, the
seventh being a spacer key.

machine.

cently announced the perfection of a method of re-

cording heart-sounds permanently upon a phono-

graphic record. As a result of 18 years of constant

experimentation by Dr. Cabot, it is now possible for

physicians to study abnormal conditions with the aid
of a phonograph.

*Dr. Richard C. Cabot, noted Boston physician re-

A seminar of medical experts and scientists recently convened at the Massa-

chusetts General Hospital to witness tests and demonstration of Dr. Cabot's

new recorder. The heart sounds are electrically amplified and engraved upon

the phonographic disc record, after which they may be “played’” on any

iphonograph. The upparatus may also be used Yo record the action of the
lungs.

WASHINGTON attorney is the inventor of a new ;
< typewriter which he believes will revoluticnize
tvpewriting and do away with stenographers and typists.
Above is shown the inventor at a dummy keyboard of the
invention, which is the result of twenty-five years of con
tinwous experimentation. The machine has a keyhoard
which contains forty alphabets and the total number of
keys is 1,160, placed as may be seen above. This type-
writer is the invention of a former court reporter, and
he claims that in tests he has attained the speed of 283
words a minute without error. The instrument is so
constructed that the typist need not watch the keyboard
as the keys are spaced in a similar manner to those on
our standard typewriter keyboard. This apparatus could
find its field of usefulness in typing from dictation where
high speed and accuracy are essential
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The Testing of Wood and Grain Alcohols

T is not at all difficult to distinguish
between wood and grain alcohol or to
detect the presence of wood alcohol in
grain alcohol by a chemical reaction.
Wood alcoliol, as its name signifies, is de-

To 10 cc of alcohol add 10 drops of sodium

nitroprusside solution in water. To this mix-

ture add 2 cc of 10% sodium hydroxide solu-
tion as a test for acetone.

rived from wood, while grain alcohol is
usually and most commonly, although not al-
ways, derived from the fermentation of the
starch in grain or potatoes with the aid of
malt. But this ethyl or grain alcohol nay
also be prepared from wood. In this process
non-resinous wood, or wood from which the

Il o g wale

Add methyl orange to alcohol in test for acid.

resin has been extracted, is cut into small
fragments and placed in a digester. A small
amount of sulphuric acid is added and steam
is permitted to enter. By careful regula-
tion of the strength of the acid and the tem-

By DR. E. BADE

perature, the wood or cellulose combines
with the water by means of the acid pres-
ent and producing a simple sugar.

The substances in the digester are now
treated with water which dissolves the acid
and the sugar. After filtration the acid
is neutralized with lime, and the sugar is
changed to grain alcohol by fermentation.

Some of the impurities found in methyl
alcohol are aldchyde, dimethyl acctate, ace-
tone, higher ketones and chloroiorm. As a
rule, especially for chemical work, the wood
alcohol should be free from acetone. In
order to test the alcohol, a color reaction
is used, which will give a reaction for ace-
tone, aldehyde and acetic acid. When 1%
of acetone is present the color will be vel-
low-orange when a solution of sodium nitro
ferrocyanide (nitroprusside) is added. If
acetic acid is present, a pale tint of red is
developed which, after twenty minutes will

25 cc of the salution under test is distilled in a
small flask in order to obtain a few drops of
the solution.

fade in intensity. A freshly prepared solu-
tion of sodium nitroferrocvanide added
to the wood alcohol and the liquid made
alkaline by the addition of caustic soda, will
develop a ruby red color if acetone is pres-
ent. The intensity of color varies with the
amount and nature of the impurities.

The same reaction is also applicable to
cthyl alcohol, for determining definitely the
presence of acetone in either alcohol. To
10 cc. of the liquid to be tested add 10 drops
of a freshly prepared sodium nitro ferrocy-
anide solution in water. Mix and add 2
cc. of a 10% solutica of sodium hydroxide.
The orange red tint developed when acetone
is present fades to a clear vellow in about a
half hour. In the meanwhile another test
tube is used and the reaction just mentioned
is repeated. But here, after the caustic soda
has been added. the solution is made acid
with acetic acid whereupon a purplish red
color is produced when acetone is present.
The color. within a half hour, will gradually
change to a deeper blue.

The presence of acid or alkali is detected
with the aid oi phenolphthalein, litmus, or
methyl orange, litmus being least sensitive.

The presence of wood alcohol in grain
alcohol is most readily detected by a color

Dilute the alcoholic distillate with 5 cc of
water, keep test tube cold, and plunge a spiral
of red hot copper wire into the tube.

reaction. As little as 0.1% of wood alcoliol
in the ethyl alcoho! may be detected. First
take about 25 cc. of the suspected solution.
place in a small flask and distill about 10
drops. This may be done without the aid of
a condenser by inserting the goose neck

§

Filter after dipping the copper spiral.

as deeply as possible into a test tube which
is surrounded by a slightly larger test tube
containing cold water. Dilute the distillate
with about 5 cc. of water and replace the
water in the larger tube with fresh cold
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water. Insert the small tube into the cold
water and heat a smalt spiral of copper wire
to red leat over a flame and quickly quench
1he metal in the alcohol solution which has
heen distilled off. Do this about five or six
times and then filter the now oxidized solu-

Boil the solution after the wire has been with-
drawn.

tion. Boil for about one minute. Cool the
solution and add 2 drops of a 0.5% resor-
cinol solution in water. Mix and carefully
add two or three cc. of concentrated sul-
phuric acid in such a way that the acid runs
to the bottom oi the solution without mix-
ing. Let the tube stand about thrce minutes.
1f no rose-colored ring has developed, less
than 2% of wood alcohol is present, and if
the ring develops within ten or fifteen min-
utes about 0.19% of wood alcohol is present.
A vellowish brown ring, which may develop.
is due to acetaldehyde produced by the oxi-
dation of the cthyl alcohol and which may

not have been completely driven off by bail-
ing. The ring must be rose red in color
to show the presence of wood alcohol. In
this case the wood alcohol is oxidized to
formaldehyde.

The presence of aldehydes can usually be
detected with the aid of a few drops of
silver nitrate solution. After the liquid has
been exposed to the light for 24 hours, the
silver will be reduced to a black powder
if aldehydes or other reducing agents were
present.

Pyridine, which has been partially recti-
fied, or bone oil, which contains a large
amount of pyridine, is frequently used as a
denaturant and its presence may be detected
by the abundant crystal formation which is
developed when 10 cc. of the alcohol is
treated with 5 cc. of a 5% solution of anhy-

Add a dilute solution of the resorcinol and then
concentrated sulphuric acid, poured down the
side of the test tube so as to sink to the bottom.
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drous cadmium chloride solution. The
needle-like crystals are produced within 10
minutes when pyridine is present.

Amyl alcohol, otherwise known as fusel
oil, can be detected in quantities as low as
0.05% when care is cxercised during the

When wood alcohol is present in ethyl alcohol
then a rose red ring is developed as well as
rose colored flocks. The tube on the left shows
the results obtained whep no wood alcohol is
present, and the tube on the right shows the
presence of large quantities of wood alcohol.

operation of analysis. Five cc. of the alcohinl
are taken and diluted with 6 cc. of water.
To this mixture 15 to 20 cc. of chloroform
is added. The whole is thoroughly shaken
up and the chloroform is then removed by
decantation or by means of a separatory
funnel. The chloroform in which the amyl
alcohol is dissolved by this treatment, is
evaporated in a watch crystal on a water
bath and the fusel oil is left behind.

Methods of Testing Milk

By JOE SILL
H,50
MILK + H,50 Ve
EVAPORAT ING TURMERIC PAPER N FeC,HZ . HYDROCHLORIC
THE MILK 3 ETHER ACID
/ S FIG. 2
. HYDROCHLORIC A
! ACID £# HYOROCHLORIC ALCOHOL Q[ H,50,+ MILK
= ' ACID

FIG 4

Pig. 1. Turmeric paper which is turned brown-

ish-red by alkalies, curiously enough is turned

almost the same color by an acid solution of
boric acid.

BORIC ACID

Evaporate a quantity of milk to dryness
and incinerate the residue. Hydrochloric
acid and water are then added and a strip
of turmeric paper is immersed in the solu-
tion. The paper is then dried at 100° C. on a
watch glass. If the tumeric paper is colored
reddish brown, boracic acid is present. (See
Fig. 1).

SODIUM BI-CARBONATE

Evaporate and incinerate another quantity

Fig. 2. Milk is evaporated and tested with
acid for the presence of a bicarbonate.
Fig. 3. Formaline in the presence of ferric
chloride in acid solution gives a violet color.

of the milk to be tested and hydrochloric
acid is added carefully to the residue. If the
residue effervesces (gas given off) there are
grobal)ly bi-carbonates present. (See Fig.

) FORMALIN

Formalin is by far the most dangerous of
the preservatives as it attacks the system
especially of children.

The milk (about 50 cc.) is boiled with a
solution of concentrated hydrochloric acid

Fig. 4. Solid salicylic acid gives a similar color

The milk is treated with alcohol and ferric

chloride solution after being evaporated to dry-
ness and shaken up with ether.

and a trace of iron chloride when the milk
will turn a violet color if formalin is pres-
ent. (See Fig. 3).

SALICYLIC ACID

20 cc. of milk are acidulated with sulphuric
acid and shaken with ether: the ether solu-
tion is evaporated to dryness, and the resi-
due is treated with alcohol and a little iron
chloride solution, a deep violet color will be
given by salicylic acid. (See Fig. 4).
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A Motor-Generator Battery Charger

By WILLIS L. JONES
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The mounting arrangement and panel construction of the motor-generator
A 1/3 horse-power alternating current

battery charger is shown above.

HERE is_nothing like a battery
charger using a D.C. generator. No
contact points to wear out; no ex-

pensive bulbs to burn out. Just a
wap of a switch and this charger that I am
about to describe, will hum away developing
irom 200 to 240 watts,

The generator nsed for this outfit was
purchased from an »automobile graveyard”;
every city of any size has one. Any kind of
generator will do, hat I find from past ex-
periences of making several such apparatus,
that the old style Delcos are more reliable,
and will develop 30 amperes without over-
heating. That is provided it is in fair con-
dition and not wet or oil-soaked from lying
in or near water or oil. Before purchasing
it, with one cell of dry battery or a regular
6-volt storage battery, test for shorts in the
armature and field coils,

Connect one pole of the battery to the
end of one field coil and touch the wire from
the other pole to the generator frame. If
there is a spark there is a short in the field
coils, and the generator should be discarded,
as field coils are very expensive to wire.
1{ there is no spark and a slight magentism
?s felt (ascertained by holding nail near field
pole hesting tested) the fields are Q. K.

Next try the armature. Connect one
pole of the hattery to one segment of the
commutator and touch the other pole of
the battery to the shaft oi the armature.
1f there is a short it will spark. Whether
or not it should be discarded is up to the
builder of the outfit, as the armature can be
rewound by nearly any motor electrician, the
cost being between $5.00 to  $8.00. The
writer found that nearly all of these places
ar “grave yards” have plenty of used gen-
srators and there is no need to take a de-
fective one, because for about £10.00 an ex-
=eollent one can be obtained. The writer has

bought about 11 so far and $10.00 is the
highest price he has paid yet, the general
prices were in the neighborhood of $5.00 to
$6.00. Now disconnect the pole from the
shaft and laaving the one pole on the seg-
ment of the commutator as before proceed
to try out ecach segment to see that there are
no loose connections., There should be a
§pnrk as cach segment is touched; if there
is none, then that segment is disconnected
from the armature windings and shonld be
resoldered to it. If there are no shorts or

motor is coupled to a salvaged automobile generator.
ment several six-volt batteries may be charged at the same time.

With this arrange-

loose comuections, and the insulation in-
tact. that is none of the covering off the
wires, and if tle generator is dry, which is
a b:g factor, as water is a conductor of elec-
tricity, it can be called in good condition.
The writer takes for granted that the me-
chaaical condition is O. K. 1f the genera-
tor is of the 12-volt type two of the regular
6-volt batteries must be charged in series.
The B batteries must be connected 6 cells
in series instead of 3.

Fig. I on page IX shows the generator

RHEOSTAT UW\

VOLTMETER

AMMETER

TO FIELD COIL. ALSO HOW
ARE CONNECTED

FIG 4

WIRES CONNECTED TO
CONTALT POINTS OF RHEOSTAT

SHOWING CONNECTION OF RHEOSTAT

LEADS FROM FIELD AND BRUSHES

WORN COMMUTATOR
WITH MICA
PROJECTING

SANDPAPER
FIG. 3 AFTER MICA IS CUT

The drawing above shows the.connection of the contral rheostat to the field coil of the generator.
The method of cleaning a worn commutator with sandpaper is also illustrated.
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coupled to a 14-I.P. 60-Cyc., single phase
A.C., 110-volt motor. A piece of iron pipe
is reamed out to fit the shafts. Two 14-in.
holes are drilled through the pipe and the
shaft. Wire nails are then driven through
and bent.

The base for the outfit is made from heavy
wood about 36 inches long 8 inches wide and
between 1v5 to 2 inches thick.

The switchboard for the generator is 18
inches long 12 inches wide and ¥ inch thick.
It is bolted to the base with 9-inch bolts
14 inch in diamecter as per diagram. For
this switchboard wood may be used as it is
inexpensive, and there is no danger from
fire, as this is a low voltage affair.

The switch is double-pole, single-throw,
with a capacity of 30 amps. or over.

The ammeter and the voltmeter are used
ones and costs approximately $1.00 each.
The ammeter registers from 1 to 30 amperes.
The voltmeter from 1 to 14 volts.

The fuses are for 30 amperes maximum
capacity. They protect the generator from
short circuit.

The contact points for the rheostat are
made from heavy thumb tacks: the contact

" lever from a picce of scrap copper. The

resistance wire consists of single strands of
picture wire. They are made in coils %4
inch in diameter and about 8 inches long.
There are 3 feet in each coil. Each coil is
attached to a small copper wire (sce Fig.
8) and they are connected to the contact
points of the rheostat. It is then placed in
series with the field coils of the generator.
(See Fig. 6).

If the commutator of the generator is
rough or if the mica is projecting, sand-
paper or cut it as shown in the illustrations.

Fig. 2 shows the method used in charging
the batteries.

If only one battery is to be charged, and
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the operator wants to charge it at a 5- to
10-ampere rate, by moving the handle of the
generator rheostat located on the switch-
board any desired output may be had. Tle
least resistance in the path oi the field coils
the more current at the brushes and vice-
versa. '

While the batteries are charging be sure to
remove the vent covers, Also do not spark
the batteries or have lighted matches around
while they are charging as there is danger of
an explosion.

Also the more batteries charged at one
time the cheaper. That is by charging about
5 at one time we take advantage of the full
power of the prime mover if it be an electric
motor.

If the builder does not want to charge
more than one or two batterics at one time.
then it is best to use a ¥4- or 1/6-H.P. motor.

A Filter For Near Ultra-Violet Rays

The exterior of the near ultra-violet ray filter

box is shown above. It will be seen that the

glass slide is tightly fitted into metal grooves

which prevent the leakage of any extraneous

rays into the box. The opening at the top

holds an eye-piece for observation of the cone
tents of the box in action.

ANY experimenters who have derived
hours of instruction and antusement
in their little shops or laboratories
with phosphorescent or luminous substances
know that the compounds experimented with
become luminous only when exposed to a
source of light, and that the fluorescence is
very difficult to see because of the luminosity
of the source of light. By using a glass which
screens out the visthle light and allows the
near ultra-violet light to pass, one may con-
tinue the study of luminous bodies and the
cffects of ultra-violet light over a wider field
than without using such a filter.
The filter describes here is made from a

Substances to be tested for phosphorescence or
luminescence are placed upon the stage shown

just back of the sliding door. The filter box

may also be used in experimenting with selen-

jum cells, and to test the ultra-violet content of

light from different sources under various con-
ditions.

By RAYMOND B. WAILES

wooden box about ten inches square and is
fitted with a square of glass known as
G586AW which costs about two dollars.

This glass is transparent only to the rays
of about 363 mu, that is, about the range of
the near ultra violet rays. It keeps back all
of the visible or “light” rayvs; so a lamp
placed back of it cannot be seen. As the ef-
fects of fluorescence and phosphorescence are
due in the main to ultra violet rays, this glass
serves admirably {or many interesting ex-
periments,

The glass as sold is about 614" square. It
shonld be fitted in a sheet metal holder upon
the front of the wooden box. so that the
metal overlaps the glass for about an inch,
thereby making a liglt-tight fit. A strip of
felt or flannel can be glued to the inside run-
ners, making it doubly sure of heing light-
tight., As can be seen from the pictures, the
lid of the box slides into a metal strip which
serves to keep the visible light from the in-
terior of the box. A cardboard carton or
tube is fitted into a hole in the top of the box
so that the observer may look into the in-
terior in which the different substances are
placed, and note the effect produced by the
light or source of rays located on the outside
of the box. A half inch hole is large enough
for this purpose,

One of the most common sources of ultra
violet rays is the clectric arc lamp. If this
be set up in operation in front, and if desired,
sonmie distance from the filter glass front of
the box, and a solution of a two grain quin-
ine capsule dissolved in a bit of acidulated
water (which can be taken from a storage
battery) is placed in a small hottle inside of
the filter box, an intense hlue fluorescence can
he seen coming from the solution df viewed
from the hole above. On cutting off the arc,
the fluorescence ccases. An electric iron can
be connected in series with the arc lamp for
resistance. Beautiful fluorescences were ob-
tained by the writer with an arc passing 10.8
amperes and having a voltage drop of 27 volts
across it.

Other substances can be used instead of
quinine salts, Cp.P. sublimed anthracene
coated upon a sheet of paper with a mucilage
solution will glow when placed in the box
and exposed to the radiations coming
through the filter glass from an clectric arec.
A water solution of aesculin or the solutions
obtained from the sticky buds from a horse
chestnut tree, soaked in water, gives a blue
fluorescence. Eosin, erythrosine (aniline red)
in water solution give a blue fluorescene.
Fluorescein in a dilute caustic solution glows
beautifully. Glass or cardboard coated with
luminous zinc sulphide without any radium
salt admixture also glows,

Holding the hand between the arc and the
luminous object will cause a shadow of the

An arc light emits a considerable percentage of
ultra-violet rays. hence it may be used in all
the experiments spoken of in this article. The
photograph above shows the proper position of
the arc light relative to the filter box. It is
possible to work with greater separation.

hand to be cast upon the luminous bhody, be-
cause the rays do not pass through the hand.
If anthracene or phosphorescent zine sulphide
is coated upon a card and inserted in the bhix
at an angle, the entire shadow of the hand
can be distinctly seen when viewed through
the hole. 1f the hand be withdrawn, the
shadow will gradually fade out, because the
substance has a lag in its luminous effect.

The filter box can also be used in experi-
menting with sclenium cells. The cell can be
inserted in the box and connected with its
battery and indicating instrument and ex-
posed to the ultra-violet rays coming through
the glass from the source.

The box can also be used for determining
the ultra-violct productive effect of different
lamps and sources of light. Soaking the arc
carbons in solutions of uranium salts in-
crease the ultra-violet intensity of the arc
formed in which they arc used.

The apparatus may be arranged as shown when

it is desired to test photo-electric or selenium

cells under the action of ultra-violet rays. It

should be carefully ascertained that no light

whatever be permitted to leak through the seals
into the filter box.
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‘Deaf-Phone and 2-Stage Amplifier

OR the person that is really hard of

hearing, the average microphone, bat-

tery and sensitive receiver combina-

that now sold as a deaf-phone, is of
little if any value. True enough. it is en-
tirely portable and very handy in this respect,
but of what value is it if it does not help
its user? The writer was recently ap-
proached by a doctor who is very hard of
hearing and who has extreme difficulty in
communicating with his patients, He could
hear sounds that were very loud and dis-
tinct, but the ordinary deaf-phone such as
mentioned above, was of no help to him.
He owned one of these combinations. and
asked if it would not be possible to improve
it in some way so that he could use it.
He did not care particularly whether the
apparatus was entirely portable. because it
would be used at practically all times on his
office desk.

By A. P. PECK

The deaf-phone here illus-

trated and described by the

author is shown in actual use

in the accompanying photo.

It may be used as a dicta-
graph.

ratus were so good that we are quite surc
that a good many readers of this magazine
will be interested in the construction of the
apparatus for their own purposes. The fin-

deafness, and its construction is so simple
that even a man who is only slightly handy
with tools should have no trouble in con
structing it.

The doctor gave the writer his portable
so-called deaf-phore,-and the microphone in-
corporated in it was used as the pick-up
medium in the new instrument. A small
cabinet such as is used for portable radio scts
was obtained, and a hole was cut in the front
to accommodate the pick-up unit, and was
so constructed that the microphone could be
slipped into place and would be held there
firmly. Back of this compartment an ordin
ary two-stage audio-frequency amplifier was
laid out and. wired up. The complete circuit
diagram used is shown in Fig. 1. As will
be seen, the “A” battery which supplies the
filament circuit for the tubes is also in the
microphone circuit and supplies the current
for it.

f

AN PHONES
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SPRING -__ %r
\ b
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.
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The simple form of amplifier circuit in which two dry-ell type tubes are
used, is illustrated above. Two ordinary audio frequency transformers are

The writer, therefore, set about designing
such an instrument, using a principle that is
well known to radio users—that of audio-
frequency amplification by means of vacuum
tubes. The results from the finished appa-

s -

ished instrument is small and cofnpact. and
while it can hardily be carried around for
use at all times, still it serves its own pur-
pose very well. Such an instrument would
be of great value to all afflicted with partial

employed, together with 2 microphone of the best quality obtainable. The
filament circuit is opened by the hook switch “H".

A rather unique circuit breaker was used
in this outfit, and was wired up as shown,
so as to open both the filament circuit and
the microphone circuit. It consists merely

(Continued on page 559)

Front view of deaf-phone cabinet showing terminal posts and arrange-
ment of microphone behind perforated grill. The weight is not excessive.

Top view of deaf-pbone cabinet with lid removed. This view shows vac-
uum tubes as well as two audio frequency amplifying transformers.
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Simple High Temperatyre

AD to say, the fascinating realm of
high temperature work has been closed,
for the most part, to the average ex-
perimenter, and needlessly. There is a

certain romance in fusing solid metals in a
little furnace and bringing forth a substance
so hard that files make no appreciable im-

EARTHENWARE BOWl —, .
PETCOCK
MIXING VALVE

* FI16,1,
A high temperature laboratory furnace burning
a mixture of gas and air.

pression on ‘it, or a metal that melts when
dropped into a cup of hot water! To be
sure, a few hardy fellows have tricd the
clectric arc for the production of high heat,
but nearly all lighting circuits are desigied
for a much smaller load than the steady run-
ning of an arc requires: cven with heavy
resistances in the circuit the household lights
dim very noticcably when the electrodes of
the arc are brought together, recovering only
a part of their former strength when the
initial load has passed.

But there are other ways of producing
high temperatures in the luboratory and in
this article three of these, using flames. will
be described. All the apparatus has been
simplified to such things as arc readily ob-
tainable by anyone. The three hottest fuels
that can be practically used in the small
laboratory without exceptional cost, are il-
luminating gas, acctylene, and alcohol. In
all the furnaces described, air under slight
pressure is burned with the combustible gas.
You are probably familiar with the use of
illuminating gas in Bunsen burners. but a
higher temperature, and one more suitable to
convenient work, can be secured by the use
of the little furnace shown in section in
IFig. 1. The temperature attainable is over
3.300 degrees Fahrenheit.

The base can be of ashestos. brick, fireclay,
or anything else unburnable. The central
block is of the same material. The roof of
the furnace is an ordinary earthenware mix-
ing bowl, supported by a small rim. The
rim may be of the same material as the
base. Clay has the advantage in this case

UPPER
BLOCK A. —-,

1 riREPROOY
1 CAST

MIXING VALVE

ACETYLEME FURNACE

A simply constructed furnace for burning ace-
tylene gas and generating high temperature.

By WILLIAM CAPUNE

that it may he readily drilled for the passage
of the gas tuhe.

In all the places where a fire-resistant
material is needed the writer has found that
a mixture of ordinary Portland cement and
fine sand, about one part of cement to six or
seven of sand, makes an excellent job, and
can he cast, holes and all, in shellacked card-
hoard molds to exactly the desired shape.
Many of the patented “water putties” on the
market are also good: the kind that set per-
manently when once dry. Soft, red building
brick is an excellent material and may be
worked with cold chisels and files with very
little labor. For tubing, copper or brass is

FIG.3B.  .TOAIR SOURCE
VAPORIZING T RALLVEN:
TUBE — F18.3A.
HIXING —"— PETCOCK. |—
ate s - ALCOHOL
BURHER YUSE eome, T e -
FLANE JETS 1RE Y7o vasonizing Tuse
ke SCREEN
VAPORIZING P (15
TUBE FROM ALCOMHOL
BUANER ——— RESERVOIR
coi
OF AIR SUFPLY
ALCOHOL
BURANER PARTS OF FIG.JA.
FOR HIGH MOUNTED ON THIS PART
TEMPERA- OF BASE
TURES RESERVOIR MUSY 8L
— HIGHER THAN
VAPORIZING

[4-]I8

-4 s s T o e

Here are the details of an alcohol furnace of

special construction. The alcohol reservoir is
ilustrated at 3A and the vernier at 3B.

METAL CAN WITH

TIGHT uo\ PETCOCK
X 10 6as
RESERVOIR ACETYLENE
0
F1G. 5.

de bl
RBIDE
S

Sical
A

31

ACETYLENE GENERATOR
An acetylene gas generator is quite easy to
make. The petcock controls the flow of water
and hence the generation of gas.

the best, heing relatively inexpensive and
easily worked. Rubber tubing may be used
wherever it is not exposed to heat.

In the first furnace the base is made large
cnough to hold the inverted bowl without
crowding and have enough room at one side
for a “mixing valve,” where illuminating gas
is mixed with the air. The purpose of the
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Furnaces

bowl is to reflect the heat down upon the cen-
tral block on which the crucible is placed.
Supported on the edge of this central block is
a circle of metal tubing pierced at intervals
with holes not much more than a 32nd of an
inch in diameter. The size and number of

METAL CAN WITH TIGKT LID\

ACETYLENE To
GAS RESERVOIR—#,
f S— =
Xro
FURNACE
f16. 2.

WYDRAULIC VALVE
A hydraulic valve for preventing accidents when
using acetylene gas is simply made as above.

these holes depends, of course, on how big a
source of gas vou have and how great a
pressure there is in the air line. The higher
the air and gas pressures the larger the holes
may be, and the greater will the resulting
furnace heat be. These holes should be drill-
cd so that the jets from them will all point
upward and toward the center of the dome
of the bowl. One end of the tube is closed
up. A stopcock may be inserted in the mix-
ture-pipe on the furnace base as in Fig. 1.

The rim which supports the bow! has been
mentioned. It should have a hole on the side
of the hase where vour mixing valve will be
placed and the end of the tubing should pass
through this hole,

The mixing valve. despite its technical-
sounding name, is not a complicated picce of
apparatus. It is shown in section in Fig. 1.
There are no particular dimensions necessary.
It is made of wood well soaked in shellac or
varnish to close the pores, and then dried.
The passages which appear in cross-section
in this view are in reality drilled holes. The
arca of the holes for the entrance of the gas
and air should be smaller than the exit holes
for the mixture, in the ratio of ahout 1 to
1.5. The gas and air holes are drilled untijl
they nearly meet as shown, and then the
smaller holes are drilled to the meet-
ing point. The larger part of the mix-
ture exit is drilled in for about 3% of an inch
to take the end of the turn of tubing that
is used for the burner, A small hole is then
drilled to meet the junction of the other

(Continued on page 552)
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ACETYLENE GAS RESERVOIR

It is usually desirable to have a gas reservoir

when employing acetylene for a laboratory fur-

nace. Such a reservoir is simple in construc-

tion. All of the details are illustrated above
and described in the text.
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The two unusual portraits above were
etched on a specially cured leaf by means
of needles. The work is quite tedious
but gives a very unusual effect. This
work was done by a Waltham, Mass,,
artist, whose work on leaves is soon to
be exhibited throughout the country.

Old Pistons

SHAET _______oLO PISTON = A~ BB HOT

In this picture of an elk etched on a
specially cured leaf, note the pretty
background effects obtained by the artist,
simply with the aid of needles. The
leaves are not fragile and the color
permanent.—H. H. Gallagher.

Above we have a likeness of President Coolidge etched on a leaf by means

of a needle, as shown in the picture. The leaves are specially cured and

treated and the originator of this new novelty in the art world is able to
obtain half-tone effects as well as line,

Sky Rocket Parachute

oy T0 KITE
-\\

Battery Handle

SODA STRAW
Ml FILLED WITH
~BLACK POWDER

CARRYING
HANOLE

FIG | FIG?2

MATCH WILL

A

\._. e '__H_—,‘_.-_ WORK AROUND TO
\ ; B i THIS POSITION
\\ STORAGE ——— [

\ BATTERY b e P H

\ B . Vg ARACI UTE/ / WILL OROP
PULLEY \ e Home-made sky rockets in the larg-

er sizes are not the easiest things in

3 - ; 7 A
Y Nan  REST VERTICALLY AND ;/ll‘a
q JGNITE MATCH HEAD \ARACHUTE

BLOCK

Old automobile engine pistons do
not seem to have any particular use.
They make good bearings for light
line shafts however.—Harold Jackson

Hold the picture of the bee and the
Hower with the black center line close
to the nose. Watch closely and soon
you will see the bee cross over to sip
honey from the flower.

gt
Hold the picture of I and S at the left close to
the eyes so that the center upright line just

touches the nose. Suddenly you will see the

One frequently needs a good handl:
for carrying storage batteries with.
Here is a very simple one made from
1 single piece of wood and two wire
hooks.—Harold Jackson.

the world to make perhaps, but here .

is a simple idea which anyone can

try out with but little ¢<rouble or ex-

pense. This sky rocket is made from
a soda straw.—D. R. Brown.

Our Eyes Ever Deceive Us

Things are not always what

they
sometimes fool us.
the case of the picture at
the
and a face.
ture
directly the hat will take its
place over the top of the

familiar dollar sign take form.

seem and our eyes
Take

right showing a hat
Hold this pic-
close to the nose;

How parachute is arranged so as to

be released a few minutes after the

kite goes up. The sketch is self-
explanatory.—Paul Good.

Mr. S. Leonard Bastin.
one of our English con-
tributo:s, has sent us
this interesting article
on optical illusions,

face. PPy

One of the best illusion pictures
herewith and which the editors
have experimented with them-
sclves, is that shown at the left
Hold this picture close to the
nose and suddenly you will see the
fish take his place in the water.
The distance between nose and
<44t sketch varies.
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¢ 'WRINKLES %

i rm . RECIPES 8& FORMULAS
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CHEWING GUM WRINKLE

The builder-enthusiast who is forever hammer-
ing his fingers out of shape through trying to
hold tiny screws or nails and hammer them at
the same time, will find this device very handy.
A piece of well worn chewing gum is stuck on
the end of a match and the tack is imbedded
in its surface as scen above. This kink should
save many trips to the family medicine chest.
—William Wernick, Rep. No. 24,165.

EAR PROTECTORS

THIN RADIO SPAGHETTI 3

Short lengths of small radio spaghetti tubing
when slipped over the ends of spectacle bows
serve to protect the ears of the wearer from
the cutting actiorf of the metal bows. Such a
device can add immensely to the comfort of the
wearer without detracting in the least from his
appearance.—William A. Goldberg, Rep. No.
516.

SOLDERING IRON STAND

-\

A large copper split rivet slightly spread out
and adjusted as shown above near the point
of an electric soldering iron will prevent the
iron from injuring the table surface upon which
it rests. Very little heat is conducted from
the heating unit to the table-top due to the
small area of the rivet.—Paul ]J. Pirmann,

IMPROVISED BUTTONS

Serviceable metal buttons which are handy

for various. uses may be easily made from up-

holsterer’s nails. A pair of round-nosed pliers

is employed to bend the shanks into the form

of eyes. These buttons are similar to the type

used on army uniforms.—Harry E. Hudec,
Rep. No. 23,475.

ICE TONGS

A serviceable ice carrier can be ecasily made by
utilizing two pieces of wood, three large nails,
and a section of rope as shown above. The
claws exert a gripping action on the block of
ice when tension is applied to the rope handle.
In this case the amount of gripping power is
proportional to the weight of the chunk of ice.
—Juan Estolas, Rep. No. 12.825.

REMOVING GLASS STOPPERS

VOLUMETRIC
FLASK

-— BURNER

One of our contributors sends in this sug-
gestion as to a method for removing ground
glass stoppers from volumetric flasks. If a
flask is gently heated the steam produced by
the moisture in the flask or by any residual
liquid will in most cases readily remove the
stopper. By way of comment, we will add
that it is also very likely to remove the ex-
perimenter unless he is very careful not to gen-
erate too high a pressure of steam. If he does,
the flask will burst before the stopper comes
but.—William M. Goldberg, Rep. No. 516.
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MAKING SMALL DRILL

An ordinary wire nail can be used where a small

drill is required for use in a standard brace.

The head of the nail is beaten square so that

it may be gripped by the jaws of the brace.

Such a drill is a handy tool to have around

for drilling switch-point holes.—Ivy M. How-
ard, Rep. No. 19,697.

ALARM CLOCK STOP

If you are a light sleeptr and do not care to
wake the entire household and immediate
neighbors when it is time for you to run for the
office, a string attached to one end of the
alarm-wind key and anchored to one leg of
the clock will prevent it from ringing any
longer than needed. The length of the reveille
is governed by the amount of slack permitted
in the string.—Wilson G. Walters, Rep. No.
6385.

LETTERING PEN
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Tbis was wriltteo with
pev described above.

An ordinary banker’s pen point may be oper-
ated upon with a pair of shears so as to pro-
duce a very serviceable lettering pen. One.
sixteenth inch of the point is removed and the
new point sharpened by rubbing lightly upon
a stone. The method of employment is illus-
trated in the above specimen of lettering.—
Frank Schmulowitz
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Fonck’s Plane Radio Equipped

Lieut. A. P. Snody, Dr. M. Lionel Stein and Capt. Rene Fonck are
shown examining the radio equipment recently forwarded from France for
use on the transatlantic flight. At left is the wind-driven generator, in
the center the four tube receiver and at the right the 150-watt transmit-
ter. Capt. Fonck is holding the reel upon which the antenna is wound.

Charles Clavier, who came all the way from France to install the equip-
ment on the Fonck plane, is shown testing the 150-watt transmitter. Con-
stant communication with land will be maintained by radio and it will be
used to obtain bearings and to hold to the outlined course of the flight.
In case of accident, the radio may prevent the chances of tragedy.

Radio Aids
Farmer

T is reported that a truck

o1 l H -
NO one connected with the proposed flight farmer in New Jersey fitted

from New York to Paris, which 1s

scheduled for September 1, has made the
mistake of underestimating the importance
of radio in the undertaking. The entire
equipment was made in France; it is some-
what elaborate, but compact and efficient
The receiver is standard, but the transmitter
is of particular interest. Three 50-watt tubes
are used and the wavelength may be changed
by inserting small telephone plugs into jacks
to vary the inductance, covering a range of
300 to 2000 meters _Although short waves
are more efficient, the metal of airplanes
absorbs most of the radiated energy at high
{requencics.

The builder of this super-set is shown above comparing one of his first
pre-war loose couplers with the latest thing out

P

One of the more ambitious radio enthusiasts
has built up the six control set illustrated in the
two photos below. The set is so arranged that
from one to six contrcls may be used at a time.

up a wheel barrow with a com-
plete radio set and carted it
around with him as he went
about his daily tasks. He found
that the programs brought to
him by the radio did much to
lighten his toil through their
psychological effect.  This
brings to mind the story of
the iarmer who tried the
psychic effect of music on his
cows. He put a phono-
graph in the barn at
milking time to soothe
the bovine spirit. One
day the hired man put
on a blues record by
mistake, and the day’'s
production turned out
to be buttermilk.
‘hot” record was put
on next and they wore
out the floor Charles-
toning.

Front view of the set shown above will give an idea of the numerous con-
trols which make this tuned radio frequency set a novelty.



524 Science and Invention for October, 1926

Likes and Dislikes of the Radio Audience N

By CHARLES D. ISAACSON, Program Director,

Florence Lesher
One of WRNY’s
most charming
songsters and g

frequent visitor.

Dick Hughes
Who, with his ON THE BEACH AT WRNY a
“uke,” are regu- Starlight Park bathers, with Comtesse
4 ers, J MacDowell Sisters
lars p::gra:)nVsRNY Du Barry, in a frolic. Who hail from Texas, often heard

in soothing, soft Hawaiian music
at WRNY.

13

HE other day a most eccentric

gentleman insisted that he be given ? e 1
the privileges of WRNY's micro- Mailicel Sapwn '

Sara Bair
3 Of the Yiddish
oAdiL%‘;dyinat:gpth?r L phone, and assure_d me th.at .there Art Theatre, as he
of song from would be a great deal of money in it for appears out o
WRNY me, if I would let him speak just once. costume at WR-

He would not tell me the character of the h NiYs

speech, because once it was told the secret
was out. He did not mistrust me, but that
was the situation. TFurther he could not
write it—once he had been nearly killed
for writing something.

Of course you will at once realize that
the gentleman was suffering from a very
definite mental aberration. But what he
said was nevertheless interesting and useful,
The way I was to receive the money was
this: his first speech would announce the
program for his further talks. Then I
would be besieged by important people who

Harold Dart
A brilliant pianist
presented at WR-
NY by John
Adam Hugo.

Helen Halprin
A most attractive
pianiste, w h o
graces W R N Y
programs.

)

would say to me “I will pay vou so much
Percy Hemus for him to be allowed to speak,” and others Dr. Sigmund Spaeth
E;:iigne_“;:"gg? would come with “I will pay vou so much has returned with
son Hour guest of if you will prevent h'm from making thaose his Wa}rztriqs;{s to !
WRNY .

speeches;” and the side who offered me the
most would win—there would be millions L\,
in it for me.

(Continued on page 538) &

Cemmander Edward Eilsherg
Who told over WRNY about the raising of the
S-51, is shown with Diver Nelson. /

Madaleine Hunt
Star of the Radio
Theatre  Players
who entertain you
through WRNY

Xavier Cugat
Violinist - artist,
sketches himself
for WRNY fans.

The S$S. “*Majestic® Scamps

Who provided a most enjoyable number
when they went on the air recently over

WRNY.,
&

THE FIRST RADIO PRIZE FIGHT

Jimmie Rappaport and Bennie Martin
in an event staged by Starlight Park at
WRNY.

N
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Below 100 Meters

What the U. S. Army and Amateurs Are Doing on the Higher Frequencies

HE latest organization to be formed for the pur-

pose of promoting the art of radio communication
is that known as the Army-Amateur Radio Net. This
s being promoted by an atfiliation of the U. S. Army
Signal Corps and the American Radio Relay League.
The purpose is to conduct experimental and research
work on the short waves, the Army having recognized
the excellent work being accomplished by the amateurs

been situated in each Signal Corps area and assign-
ments are being given to amateurs for co-operation
with these stations. It is expected that much interest-

ing data will be unearthed by this method. At
the time of writing, amateurs throughout the country
have expressed their desire to have their aid enlisted
in this good work and already, things seem to be
getting into shape for a most interesting period of

radio work.

using these wave-lengths. Army control stations have

Above: The 65-foot mast at station 2CXL, the
Army-Amateur control station of the second Signal
Corps area at Fort Monmouth, N. J. A vertical an-
tenna, one of the most efficient types possible to use
for short-wave transmission is employed for operation

Short-wave station 2CXL is one of the foremost in the Army-Amateur
Radio Net and the photograph directly above shows the master oscillator type
of transmitter used at that station. This set has sent out signals that have
been heard in practically all parts of the world. Its design is excellent. Note
the accessibility of all parts as well as the neatness of wiring. The instru-
ments are all arranged so that the shortest possible leads can be employed
and the efficiency thus increased.

on 40 meters. As can be seen, it consists of a multi:
wire cage suspended directly above the operating room
and so arranged that the lead-in will be short and
direct. It would be well for transmitting amateurs
interested in the higher frequencies to employ this type
of aerial.

METERS WAVE LENGTH

7477 v

.7496 5.35 214 42.8 83.28,857 B
U/ 4 '
7
| ) A
O 469 18.7 375 75 85.66

wave-lengths in the so-called 80-meter ham-band that is now available
for phone communication. This band has but recently been assigned
and if we are to keep it for our permanent use, we must keep within
its limits. Straying over the edge in order to avoid QRM must be
avoided. Try this new phone band—it is great stuff.

As shown in the chart. reproduced above, the amateurs of the
United States are assigned to certain bands of wave-lengths ranging
from 7477 to 200 meters. In our chart, the shaded portions indicate
thosc bands devoted to code transmission. The solid black sections
indicate spaces for radiophone work. Note the new small section of
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Above is an illustration of a typical amateur radio station. The
transmitter is placed along the shelf shown to the left of the picture
and directly below it are QSL or report cards from all parts of the
world. This photo shows station 2APV with its operator and owner,
Jack Berliant. Station 2APV has been heard in 27 countries.

At 2CXL, of the Army-Amateur Radio Net, onc of the ncatest
controlling layouts in existence is to be found. In the above illus-
tration, the various receiving sets. amplifiers, control switches anc
kevs are shown. Three standard types of receivers are noticeablé
toward the left-hand end of the table.
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TUBE REJUVENATION

It often happens, particularly with the
“199” type of tubes, that the filament volt-
age is advanced to a point where the tube
paralyzes and refuses to continue operation,
When this has been done, it is often possible
10 save the tube for further use by rejuven-
ating the filament. This can be accomplished
by means of the standard type of manu-
factured rejuvenator or very often by means
of the little stunt shown above. Here the
filament of the tube is connected directly
across a 3- or 475-volt “C” battery and al-
lowed to burn for a period of 15 minutes to
three-quarters of an hour without any plate
voltage being applied.

IMPROVING SOCKET CONTACTS

After a vacuum tube socket has been in
use for a considerable period of time, the
contact springs get bent out of shape and no
longer make satisfactory contact with the
prongs of the tube. It is inconvenient and
difficult to reach into the socket with the
fingers and bend the springs upward. There-
fore, the little bent wire illustrated above
can be used with very good effect. Hook
it under the spring and pull gently but firmly
upward until the spring has assumed its
original shape. It is well to go over all of
the sockets of your set periodically with a
hook in order to keep the set operating at
its greatest efficiency.
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The Radio Fan’s Own Page

Short-cuts And Kinks Make Experimenting Easier

By HERBERT E. HAYDEN

ENGRAVING FILLER

After engraving a scale or svmbol on a
panel, the grooves can be filled with ordin-
ary toothpaste as shown above. giving a
very unusual and pleasing effect. Be sure
that the scratches are completely filled and
then remove the surplus paste with a soft,
damp cloth.

GRID LEAKS

Experimental grid leaks or other resist-
ances for various purposes can be made by
dipping matchsticks or toothpicks into India
ink, allowing them to soak for a few mom-
ents and then removing. To change the re-
sistance, split the wood into various sized
sections. Provide suitable mountings or con-

nections.

BUSHING TIP

The bushings that are set into knobs or
dials often come to the ultimate consumer
with a small burr around the hole that pre-
vents the indicator from being pushed upon
a shaft. This burr can readily be removed
by means of the point of a knife applied
gently as shown in the photograph repro-
duced above. Insert the point and twist
carefully until the burr is removed.

SOLDERING IRON REST

Did you ever scorch the surface of the
dining room table hy carelessly laying the
hot soldering iron thereon® If you have,
vou know the disastrous results. Protect the
table and in fact any other surface by keep-
ing a small porcelain insulator of the type
shown above at hand and placing the iron in
one of the grooves when it is not in use.

CLEANING LITZ

Litzendraht wire or “Litz” as it is more
frequently- called, consists of a bundle of fine
wire; each single wire is insulated from its
neighbors by a coating of enamel. This
enamel is exceptionally hard to remove from
the small wires and disastrous results are
frequently noted if it is attempted to remove
th's insulation by scraping, However, you
need not worry any more about breaking
the various strands and so rendering the wire
less strong mechanically if you follow the
system illustrated above. Saturate a piece
of cloth with wood alcohol and after the
external cable covering has been removed
from the Litz, wipe the wires with this cloth
and the ename! will come off.

BIRD CAGE AERIAL

We have all heard of various kinds of
freak aerials. Bed springs, window screens.
and even dishpans have been pressed into
service at various times to act as collective
agencies for radio waves. Here is a new
one. Fasten a clip to the end of a piece of
flexible wire long enough to reach from your
bird’s domicile to the antenna binding post
of your radio receiving set. Fasten the clip
to any metallic part of the bhird cage and
presto—you have an aerial. This idea should
suggest many other makeshift and freak
aerials to the ingenious radio fan readers.

According to the nature and ways of the
bird you may figure on various interesting
results in the line of static. parrot o
energetic loquacity will enable you to dis-
pense with a loud-speaker, while a canary
will give solo performances rivalling real
broadcast singing (sometimes). —EDITOR.
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Monogram
Receiver

By JOS. LIEBOWITZ

HIS novel radio set, of which a front
view is shown at the right, shows a
toucl. of personality in the grill work of the
tone chamber. The opening in the panel at
the left end of the set was cut in the shape of
the letter “P”, the initial of the owner, by

careful use of a fret-saw. The circuit used 14}
is the standard regenerative, with an aperi- i _ = e

odic primary, tickler plate circuit, and tuned Above is seen the panel arrangement of the monogram rzdio. The jacks control the first and sec-
secondary. ond stages of audio frequency, the first knob adjusts the plate coupling, the second controls the

secondary variable condenser, and the third, the detector rheostat.

3'CIRCUIT TUNER -CGNSTRUCTION OF
P TONE CHAMBER~ ~—
¥ -2 MEGOHMS A.F. TRANSF. A.F TRANSF,
$ TO 1 RATIO 3 TO 1 RATIO DIMENSIONS WILL |
000?28 | 1/ ) DEPEND UPON SIZE !
: MF. L OF CABINET.

ip
~¥/§

0005 MF. b= i
VARIABLE i D] RN A
COND. j ) ( ( AUTOMATIC
FILAMENT
l l ) . [ L CONTROL
Sw. A
« Q .0 e
- C ¥ + A - —B  ¥B22%V. +B 90V
An inspection of the circuit diagram shown above reveals no noveliies or trick features. The ever. The tone chamber shown above may be con-
populdr three circuit tuner may be recognized, with condenser-tuned secondary and rotating tickler. structed of three-ply wood veneer or, in case
Automatic filament control is provided for the amplifier tubes. of necessity, of stiff paper or coardboard.

—— f—

| e =i
The arrangement of the apparatus may be scen in this photograph. In the upper left of the above photo is scen the Joud speaker unit, mounted on
Note that the transformer cores are at right angles. Be carcful top of the tone chamber. The leads to the row of binding posts on the strip
in wiring the sct to keep the leads well apart, as your success in at the rear of the cabinet are carried t.hrough holes in the back wall, and may
controlling regeneration depends on this. be bunched outside the set proper.
An Aut tic Batt Charging Regulator
(
B
q
q
q
b
B
F H
@
Va
1
STORAGE BATTERY El . - l
BATTERY CHARGER— 06— -9 1oV
- AC
B
The instrument above, diagram at right. automatically connects Drop in “A" battery voltage releases armature S, energizing coil C, and
and disconnects the A’ battery from charger. A system of re- trips armature H to make contacts I and J. When voltage rises, S lifts, en-

lays opens and closes the line-circuit of the charger. ergizes coil B, trips H to break contacts I and J.
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Variable High Ohm Resistances

By OTTO SCHRIEBER, E.E. Austrian Radio Service

HE amateur who works with the usual

l resistance sold in stores, will often
have had disappointments without be-

ing able to ascertain their cause, because,

e will in all probability never think
T‘ERMINALS\ HARD RUBBER
N - OR
E\\ DIsc

/ \
METAL STRIP BLOTTING PAPER

FIG.1

Here we show an end view of a variable high
resistance for use in a radio set.

of the resistance as the faulty piece or even
if he does think of it, he will hardly ever
be able to change it. In any case, with some
hook-ups, he will have to build a variable re-

—

/METAL STRIP HARD
;] C RUBBER
1 PORCELA N

BLOTTING !
\ " PAPER~ , DISC
\\-.._ .

coﬁ;m o \c

£ \ S0LDERED FiG6.2

This shows more details of the type of resist-
ance illustrated in Fig. 1 above.

sistance.

cdly help.
In making a variable resistance it mmnst he

remembered that the regulation should net

The following tips will undoubt-

" T T T ' [ ¢

Radio Sets for
the Traveler

The above photograph shows a Super-Hetero-
dyne type of receiver mounted in a specially
designed automobile which the owner uses for
camping. The loop folds so that it can be taken
down and put away when traveling.

Ploto by IV, P. Iugersoll, General

Electric Co.

courtesy

take place by dragging a n.etal contact on
the resistance material, but by touching it
and lifting it off again. For even one pass-
age over the resistance body will leave a
track, which may change its value by
hundreds or thousands of ohms.

One good method is to take an old resis-
tance unit, remove the wire and replace it
by a strip of heavy blotting paper which has
been saturated with India ink (Fig. 1). One
screw is used to fasten the blotting paper
together (Fig. 1b) with a thin strip of brass,
copper, or tin, (Fig. 1¢) to the hard rubber
or porcelain disk. This metal strip must be
long enough to surround the entire paper
strip, and serves to produce a constant varia-
tion in resistance by being pressed against it
at various points. The pressure is exerted
by a piece of stronger spring metal (Fig. 2)

CONTACT ARM

I

/,»f ..

A : il

SPRING

STRIP

Fig. 3. Another type of variable high resistance
uses a carbon rod as the resistor.

which is soldered to the old friction contact
of the resistance wmit, so that variations can
be easily obtained by turning the knob.
Connections are made at the two screws.
Iig. 3 shows the use of a high resistance
rod such as carbon for a variable resistance.
Iere an ordinary rod holder is fastened to a
hard rubber, bakelite, radion or celeron hase,
care being taken that the springs, wlnch
hold the rod, do not extend bevond its top.
and that the latter is free the {ull length of
its surface. At the contact point (C) a

: (1] 0 ORI DI Ul e ey | [T

ADIO receiving  sets

have become so much
a part of our dailv life that
many of us are loathe to
leave them behind when
we have to travel for either
business or pleasure. The
photographs at the left and
right show what two re-
sourceful radio bugs have
done, in order to have their
favorite sets with them at
all time:. One motor camp-
er has mounted his set in
the front of his camp car
where it js always available
for use. A traveling pho-
tographer has made up a
special carrying case in
which he keeps his camera
and his set. The set uses
dry cell tubes and is self-
contained.

thin brass spring is soldered. It is long
enough to cover the entire length of the re-
sistance rod, when pressed against it.

The method of operation is as follows: If
the spring is pressed against the rod in the

CARBON ROD
\ e /SPRING STRIP

\ i
SPRINGS B
FIG.3

The side view of the carbon rod resistor unit
shows more constructional details.

center of the latter, only one half of the
resistance is brought into play, as the current
will pass from the center by the easiest path
through the spring to the contact point,
rather than pass through the covered half of
the rod.

FFigs. 4 and 5 show the mounting of the

THREADED
ROD —

NS

CONTACT
ARM

SPRING -~
STRIP

This shows how the control arm for the instru-
ment shown in Fig. 3 is mounted.

contact and its axle. A long screw spindle

may be used as shaft if washers and lock
nuts are used on each side of the panel.

oy ' [ ' '

Here we see the photographer’s combination.
in the cover, the camera is in the left-hand end of the case and to the
right of it, a complete radio set is built.

The phones are kept
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List of Broadcast Stat
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In this Department we publiish questions and
to this department cannot be answersd free.
OSCILLATOR AND WAVEMETER
(Fudr Q. 1,

Walter Davis, Reel Cityv, Mo
car asks that a hook-up be published for a suxpl-
« mbination oscillator and wavemeter operaing ett-
torely from a 110-volt direct current source,

A\, 1. The wiring diagram desiral is show-.
P erewith. In order that the filame:: oI the the

.0005 MF. 25 WATT
VARIABLE LAMD
CONDENSER

B
lovoLTs 0C.

Q. 504. The diagram above shows the hookup
of an oscillator and wavemeter which operates
from the 110 volt lighting circuiz.

ray receive the proper amount of current. a lamp
should be connected in series as indicated, For an
01.A tube the lamp may be of 2S-watt rating. For
a finer adjustment a variable resistance may he
¢ muected in serics with the lamp. The condenser
conuected across the line has a capacity of about
002 mfd. The 2 coils are closely coupled and are
wound on a 3-inch diameter tube, The actual num.
Ler of turns on each coil will depend upou the range
¢i wavelengths to be covered.  For the broadcast
band approximately 50 turns will be required on
each coil. The variable condexnser may be of
L0003 mfd. capacity.

PROTECTING LOUD SPEAKER

(305) Q. 1. Herbert Mellard. Beonton. Wis.
¢ isin writes that the loud speaker of his receive
ing set has burned out aud he desires t) know how
thi~ could be prevented. .

Al The loud speaker mav bhe protected irom
2 burn-out and the quality of reception may be im-
proved at the same time by connecting a choke coil
and condenser to the outbut oi the set as shown
in the diagram. A choke coil should hasve an -
ductance svalue between 50 and 100 henrys and a
current carrying capacity of at least 30 milliam-
peres.  The capacity of the condenser should he
quite high and should wreferably have a value of
about 4 microfarads. his arrangenient prevents
current from the “B” battery from reaching the
loud speaker, but allows the alternating current or
modulated signals to pass through the condenser
aul actuate the speaker.
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A charge of 50c. is made for all questions

1

CHOKE |
50 TO 100 HENRIES

. |

4 MF,

2N LOUD
50 Toico SPEAKER

THINRAZS I

lﬁ

Q. 505, The above circuit shows the connec-
tion of a protective choke and condenser which
keeps D.C. out of the loud-speaker.

-
=i

LIGHTING PLANT NOISES

(506) Q. 1. William F. Pierce. Rolinsville,
Miss., writes he has experienced interfering mnoises
caused by a home lighting plant. \When the plant
is running he finds it difficult to tune in the stazion.
A remedy tor this trouble is requested.

A. 1. The interiering noises which you have
experienced due to the home lighting plant may
be eliminated to a large extent, if not entirely, by

Q. 506. Two condensers connected as shown
across the line with common terminal grounded
will effectively quiet home lighting plant.

connecting two condensers, each of 4 microfarads
capacity across the output and terminals of the
lighting system. and grounding the common point
of the condensers, as the diagram shows.

answers which we f:el are of interest to the novice and amateur.

Letters addressed
where a personal answer is desired.

“A” BATTERY CHARGER

(307) Q. 1. William F, Brochenbrough, Rich-
mowl, Va.. requests information on how to ¢one
truct an ".\" battery charger, using a type 210
or 201\ tube.

A 1. It is impossible to construct an apparatus
n{ this sort for charging “.\" hatteries, because
a rectifier emploving a 201A tube delivers only
very slight amount of current and would be entire-
ly unsuitable for the purpuse you mention. The
type 200. being a soit tube. is unsuitable even in a
rectifier supplying plate current. For an **.\"" bat-
tery charger we recommend using a rectifier tuhe
of the Kenotron type.

MEASURING CONDENSER CAPACITY

(508) Q. 1. Roger Harrison, Englewond, N, J..
desires to know a simple method for measuring the
capacity of fixed condensers.

A, The connections for making capacity meas.
urements are shown in these columns. The appara-
tus required is a pair of head plones, 2 resistances,
R.1 and R.2, whose values are known, condenser
Cn"” of known value. a telephone transformer. a
small buzzer and a 6-volt baitery, The buzzer i3
actuated by closing the switch. The bridge is then
halanced by adjusting the value of either R; or R,
or both until no sound is heard in the head phoue.

The relations then existing in the circuit are
Cx 2
—=-. The cavacity of the unknown condenser is
Cn Ry

2
then Cx=—XCn. This method of measuring ca.

. . 1 . - .
pacity is an adaptation of the Wheatstoue Briduye
trethod of resistance measurement.

TELEPHONE INDUCTION
colL

Cx PRIMARY
b ;

E PHONES E

C
'-r_Lr .‘:‘:‘
R 1 = R

\u
!

SECONDARY

BUZZER~,
1]

-

SWITCH

Q. 508. A variation of the Wheatstone Bridge
principle is used in the above diagram to find
capacity of condenser by comparison.

LIST OF BROADCAST STATIONS IN THE

(Continued from page 329)
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WHY NOT? THE MISSISSIPPI
FLOWS UPHILL

A colored preacher was telling his con-
gregation about the children of Israel pas-
sing right through the Decad Sca.

“It was very simple you know. \Water
egenerally flows down hill, hut in this ‘ere
case things was jes' reversed.  The water
done turn right around and flow right back
up hill, leavin® the bottom of de sea jev'
as dry as a cracked lip. Den all de poor
children had to do wus jes’ walk across.”

“But,” interrupted a young colored
brother, “that would be against the law of
gravitation. It couldn’t be done.”

“You jes’ mind you own business suh'
Dis what I am talking about was three
thousand vears ago. That was befo’ the
law of gravitation done been discovered.’'—
Oscar LeNormand.

ALL PARTS REPLACED

T AXGRY Max:

E:_E: l 5‘_\_? l ' @ “You told me
when I hought a

” NOSES) I ll:ic_\'clcl tfor my
i * oy that y on

\*’ would replace

any broken part.”
SALESMAN:
*“Absohutely, what
does he want?”
ANory M oax:
“He wants two biceps muscles, a couple of
knee pans, one elbow and two yards of
cuticle, and he wants them right away.”—
George llerezo, Reporter No. 21670,

AIRY RESISTANCE

Bo: “Why do they call her ‘Bubbles?’”

Zo: “'Cause she cffervesces with joy when
you ask her out but bursts when you touch
her "—George McLauahlin,

WE’LL USE THIS ALSO
A Barner To A CustoMER: “Do you want
a hair cut?”
CvstoMER: “No, I want them all cut.”"—
Douelas 1'ight.

A POCKET SIDE SHOW
i Sox: “Papa.
give nme a nickel
to sec the sea ser-
pent 27
TicuTwabD
Para: “Wasteiul
boy, here is a
magnifving
glass: go look at
a worm.,''—

/4

F.rax Hillgartner.

A SAFETY FACTOR

The high pressure lightning rod salesman
concluded his demonstrations with the em-
phatic statement: “Just think, it will draw
liehtning thirty fect.”

“Po-pu-putit thirty feet away from the
house,” said the farmer who stuttered.—
I IZ Jolmson.

WE GO UP IN THE AIR AT THIS

Run: “Did vou know that flying machines
arc mentioned in the Bihle?”

Dus: “No.”

Run: “Why, Fsau sold his heirship to his
brother Jacoh.”—Clifton Ask.

SOME DON’'T LAY ANY

Proressor: “Why does a hen lay eggs only
in the daytime?”

StrpENT: "Because she is
night.—.-1. Schwerer.

a rooster at

Scientific Hymor
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First Prize $3.00

THE LIMITATIONS OF
SCIENCE
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»  John was
sent to study
mathematics,
and the
M o teacher  told
VAR oX him it was a
5 ?- °. true  science.
I ih "For in-
; stance,” he
J"ﬂm said, “if it
- takes one
man twelve days to build a Louse, then
twelve nten can build it in a day.”
t John replied: “And if it takes two
hundred and cighty-five men to build it
b inan hour, seventeen thousand two hun-
dred and cighty in a mimute, then one
million, thirty-six thousand, eight hun-
dred men can put it up in a second.
I Now [ den't believe they could lay a
single brick in that time. Again, if
one ship can cross the Atlantic in
[ twelve days, twelve ships should be
b able to cross it in one day. 1 don't be-
b licve that cither, so I'm not going to
' study mathematics,” and Johmny left
b the teacher studying it himself,

¢ —Henry Neff.
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2 receive daily from one to

two hundred contributions to

this department. Of these only
one or two are available. 11'¢ desire to
publish only scientific humor and all
contributiops should be original if pos-
sible. Do not copy jokes from old
books or other publications as they
have Adittle or no chance here. Ry
scientific hwmor we mean only such
jokes as contain something of a scicn-
tific nature.  Note our prize winncrs. |
Write cach joke on a separate sheet
and sign your name and address to it.
Werite only on one side of sheet. e
camnol relurn unaccepted jokes. Please
do ot 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
Jor the best joke submitted cach
month.  In the cient that two people |
send in the same joke so as to tic for |
the prize, then the sum of three dollars
in cash @il be paid to cach one.
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* THE ROCK PILE

Ist Guest: “These cakes are hard as
stone !

2xp Guest: "Sure, didn’t you hear her
say, ‘take your pick’ when she passed them
around ?"—/Lldward D. Muir.

IF WE LIVE LONG ENOUGH IT
WILL!

*Oh, doctor, do wo~oERFu-f}
you think the SCAR .
scar will shmf\'?" 4
asked  the air - .
young appendici- @'
tis patient.

“Can’t say my
dear, I'm not set-
ting the stvles
this  vear.”—Mr.
M., Eisecn-
stadt, Reporter No. 25576.

531

ELECTRICITY A FOOD

Puvsiorooy TeEacHER: “Johnny name a
few important foods.”

Jonx~y: "Electricity—"

Puvsioroey Teacnek: “What—eleetricity
i food?”

JouxNv: *Yes, my physics teacher said it
keeps wire alive”™— /iy M. Howard, Re-
porter No, 19697,

HEY—HAY

Crty Brep (pointing to haystack) : “What
kind of a house is that?”

C(),I'NTRY Brep: “That ain’t a house, that's
hay.

1Ty Brep: “Say! you can’t fool me. 1ay
doen't grow in a lump like that.”"—Lasc-
rence ol Brown, Reporter No. 23853

WE'LL TRY THIS

“T went home DID YOUR SICK .
FRIEND DIE ? 7] ¥

— St

E)

quite a bhit under

the weather last 3
night and my ;
wite didn’t sus-

pect a thing.”
“Couldn’'t she
surell your
hreath?”
“That's just it.
I ran the last -
block home and when I got to her T was all
out of breath,”—Lawrence A. Brown, Re-
porter No. 23583.

NO MISTAKE, ONLY A JOKE
En: “Did Bill get his perpetual motion in-
ven-ion published in Scicuce and Invention?”
Tro: “Yes, he addressed it to Scientific
Humor by mistake.”—L. I:. Carpenter.

ETYMOLOGY

Sox: “What is the difference between a
trai1 and a ship?”

Fatner: "A train travels on land and a
ship on water.”

Sax: “Then why is it that when goods are
sent by train it's called a shipment and when
they are sent by hoat it's called a cargn?”

—~Gustavy Natapoff.

PLAY ON A DENTAL DRILL

A recruit was
ardered  to  Sgt.

Saas, Detail Spt.,
to learn  some-
thing about firing
data  instruments,
and when told to
report was heard
to sy, Tt will he
ca~y lor me to
lecarn as 1 can
play any instrument made."—Corporal John
I’. Olszcwshi.

IT'S BOUND TO COME THOUGH
Rastrs: “Nigger, ah <ho does believe in
dis evolution theory; you shoe does look
hke vou ‘volved irom a monkey.”
Jzowx: "Nigger, ah believes in evolution,
tco, an’ nigger vou looks like you ain't
volved vet."—/Ired Deniston.,

IT SHOULD BE

CrstoMeR (to photographer who has only
been in business a short time) : “How's the
photography business?”

PaotocrarHER: “Oh, it's developing.”—
O. It'ills.

BOTH IN THE HEAD

Gussie: “The dentist told me T had a
large cavity that needed filling.”

Mary: “Did he rccommend any special
course of study?"—3M. R. Bercoviteh,




Science and Invention for October, 1926

No. 1,580,704 issued to Thomas
H. Willson. Portable electric radi.
ator of a new design is illustrated
above. The radiator consists of
three distinct units. At the leit of
the drawing will be seen an electri:
coil heater which heats the water
by contact. On top of the radiator
is placed a hollow expansion cham-
ber. which also acts as heat deflector
to aid in ventilation. The radiator
proper is partially filled with water.
and the steam is permitted to dow

into the expansion chamber.

FOLDING COMB

—

—_P_
S —

issued to Michael
2abb. Hair comb recently pat-
ented and illustrated above exhibits
several new features. It is ar-
ranged to fold transversely so that
it occupies a space one-third of its
rorma! length. When in use it is
held in position by two clips which
are movable inwardly to permit the
device to be folded. The clips are
made sufficiently strong to permi:
‘ne user to employ this comb in the
usual manner. The comb may be
considered more useful than the
Lsual pocket variety, due to its large
size when extended, but it is at the
same time very compact when
©3lded.

LIGHT PLUG AERJAL

No. 1,579,143

No. 1,591,177 issued to Einar
Mirnge. This device is designed to
act as an antenna for a radio set to
be connected to light or other wired
sircuits so as to draw off or collect
anly the high frequency currents
present therein, without interference
with. or by, the local currents with
low frequency in the same circuit.
No direct connection to the wired
circuit is afforded, but a capacitative
soupling permits radio frequency cur-
rants to pass to the set and re-
strains the line currents.

BOTTLE SAFETY
HOLDER

N> 1.580.741 issued to Thomas
John Lilly. The.objects of this in-
vention. which consists of a clamp
=3 20ld milk bottles. are to safeguard
the contents of the bottle; to afford
sanitary precautions in the delivery
2¢ milk in bottles; to facilitate the
removal of the bottle by the house-
wife without resorting to keys,

latches or other fastenings: to avoid
losses to the

greas milk dealers

through the theft of bottles; and gen-
erally o provide a simple device
within easy reach of the consumer
so far as price is concerned and of
1 durable nature. The milk bottles
are locked in position by a long pin
which holds the «clamp tigh:ly
against the neck of the bottle. This
pin is so placed that it is impossible
:0 remove it while the door is closed.
but it may be easily removed when
the door is open. The milk dealer
simply snaps the clamp down after
inserting the bottles. and the lock is
automatically closed.

ELECTRIC WINDSHIELD
WIPER

No. 1,588,399 issued to Raymond
Anderson. Motor driven windshield
cleaners used heretofore, if we should
believe the inventor. have not been
entirely satisfactory for several rea-
sons. In the motor driven wind-
shield cleaner most commonly used.
+he cleaner is oscillated continuously
by a motor. but the continuous o0s-
cillating movement is objectionable
because the cleaner is too frequently
\n front of the driver and obstructs
his vision. and furthermore, the
weight of the motor with the mechan-
ism connecting it to the cleaner is
sxcessive. This invention provides a
wvindshield cleaner which is operated
inzermittently through the medium of
1 small continuously rotating motor
which not only requires little current
to run it. but is light in weight and
admits of a construction which is
practically noiseless and free of wvi-
bration inherent to its own construc-
“on and operation.

RECEIVER ATTACH.-
MENT

No. 1,580,938 issued to Clifford A,
Wolf. The tired business man should
find in this invention some relief from

his worries. It consists of a metal
frame which clips on to the end of
the telephone receiver and is so
formed that it rests upon the shoulder
and makes it unnecessary to hold
the receiver to the ear. The patent
papers do not say what happens to
the other end of the receiver. so we
will not guarantee that this device
will increase your business more than
your vocabulary.

INFRA-RED PAD

No. 1.589.338 issied to George
Searr White. This invention relates
to an appliance adapted to be held
against- the body of a subject. where-
in ultra-red or infra-red rays are gen-
erated and passed through a screen
which includes all of the visible rays
of the spectrum and substantially all
the ultra-violet rays. The appliance
comprises the combination of an ul.
tra-red ray generator and a covering
sheet adapted to be so positioned
that it may be interposed between
the generator and the body of the
subject. The appliance is flexible so
that it adapts itself to the contour of
any part of the body. Scientific in-
vestigation has demonstrated that ul-
tra-red rays penetrate deeply into the
body and are thereir converted into
heat. This heat has the property of
stimulating the vascular system.
thereby serving as a -emedial agency.

FLY POWER TOY

P . —_
L

No. 1.591.305 issced to Oscar C.
Williams. An artificial turtle made
of pressed metal. paper. nut shells
or other material is arranged as
shown in the drawing above so that
several flies or other insects may bs
introduced into the body. The flies
in their movements strike against thz
pivoted levers connected to the head.
tail and feet of the turtle and cause it
to move in a life-like manner.

RADIO CONDENSER

No. 1.588.438 issued to Harold N.
Bliss. This new type of condenser
appears to be about the most com-
pact arrangement of gang condensers
which has been proposed. A com-
mon rotor is provided which rotates
within three separate sets of stator
plates distributed as shown in the

2
/
\
\

\*
N\
N

photograph, so that a cascade radio
frequency amplifier or similar device
may be operated from one control.
The stator plates are made movable
about a pivot so that the circuits
may be balanced to compensate for
differences in the constants of the
radio-frequency transformers.

SAFETY ASH TRAY

No. 1.588.565 issued to May Wing.
The idea embodied in this invention
is to provide a device. especially
adapted for use on automobiles, so
constructed that any live ashes or
stubs of cigarettes or cigars intro-
duced into it will positively be ex-
tinguished before the contents of the
tray are emptied on the ground or
elsewhere. By reason of the use of

o,
o LS

¢his device on an automobile. ther:
will be no chance of any smoldering
and live ashes being deposited on the
ground in dry grass or leaves, and
possibly starting a fire, assuming of
course that the smoker makes use of
the tray, which seems quite plausible
in design. The user, after depositing
any ashes. matches or stubs in a
bowl at the top of this device. will
upset the bowl into a funnel by turn-
ing a knob. This funnel leads the
ashes into a water-filled pipe, thus
definitely extinguishing the burning
material. The bowl may then be
again used. and the upsetting opera-
tion repeated, withour necessarily
emptying the water. which can be
left in the pip: until refilling means
are handy. The pipe is kept filled to
a point where there is no danger of
the water splashing out from the top
of the funnel with any movement of
the car. -

NOTICE TO READERS,

have recently been issucd patent
hiowledge available on the market,
possible to supply the names and .
vices to any of our readers The

The above illustrated and described devices
protection but are not as yet to our

We regret to advise that it is imn-
Idr »~ses of inventors of the above de
suls zacorls available. and they are at

the Patent Office a: Waslungton, D.

inventrrs a: the zirte of applicati>n
elapaml  since that time. and those

for a patent.
records are
Therfrre, kinily da e request such informatim

give ouly the addre-ses of the

Many month: have

necessartly  inaccurate.
—EDITOR.
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The “Oracle” is for the sole benefit of all scientific students.
will be answered here for the benefit of all but only matter of sudicient in-

terest will be publishad.

Rules under which questions will be answered :
1. Only threc questions can be submitted to be answered.
Only one side of shect to be written on; matter must be typewritten
or clse written in ink; no penciled matter considered.

Ouestions g

be informed as to the

Sketches, diagrams, ctc., must be on

made for each question.
or intricate calculations, a <nc -ial rate will be charged.
fee before such questions arc answered.

Questions
addressed to this department cannot be answered by mail free of charge.
1f a quick answer is desired by muil, a nominal charge of 50 cents is

separate sheets,

11 the questions entail considerable rescarch work

Correspondents wiil
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USING HOT SPRINGS

(2123) Q. 1. E. Hjartarson, Reykjavik, Tce-
land, ashs us to give hun our opimon a~ to the
best practical nmiethod to uce the energy, as
electric or driving power, which is contained in
the hot springs of leeland. The problem must take
into consideration the fact that the temperature of
the springs is below the hoiling point of water—
actually about 70 to 80°C. Ile suggests the
use of thermo-electric cells,

CONDENSER=====~» I

SLIDING VALVE v
rl ENGINE ~ 4 -
A PUMP
: 4

73 ; = )

//711/-’5; (A AT r
HOT SPRING,-

A suggested method for utilizing the energy
contained in hot springs,

A. 1. The most ohvious way of utilizing the
heat of your hot springs would be to run a
regular little steam engine with them, using some
easily vaporized fluid instead of water to drive
the engine. Such a fluid might be ether or gaso-
line, or some of the paraffins, and while the
efficiency would undouhtedly be low, as you arc
utilizing natural heat or really waste heat, this
would not matter. The problem you give us, how-
ever, has neyer been adequately” solved.

ATMOSPHERIC PRESSURE

(2124) Q. 1. E. S. Spindler, S. San Fran-
cisco, Calif., asks: What if anything has at-
mospheric_ pressure to do with the process of
breathing?

A. 1. As the atmospheric pressure is de-
the amount of oxygen absorbed by the
lungs is correspondingly decreased and conse-
quently breathing has to be accomplished at a
faster rate than ordinarily, in order to provide
a sufficient amount of oxygen for the system.

. 2. If a pair of beef lungs. freshly
taken from the carcass without injury to the air
passages, are placed inside an airtight hox with
the open end of the trachea protruding through a
hole in _one side of the hox. and the hole sealed
up airtight around the trachea. will the lungs
expand when the air is cxhausted from th- in-
side of the box? That is, would atmospheric
pressure force outside air in through the trachea
until the lungs are expanded to their full capacity,
or would the lungs remain collapsed?

A. 2. The atmospheric pressure would cause
the lungs to expand in precicely the same manner
that it would cause a rubber balloon to expand
under the same conditions.

ANTI-FROSTING COMPOUND
(2125) Q. 1. Thomas T.. Winn, Somerville,
Mass., inquires for a practical working formula
for a preparation to keep window glass from
frosting in cold weather, Ile has tried alcohol
and glycerine, but finds the effect only temporary
and the smell very disagreceable.

A, good formula to prevent windows
from frosting is as follows:—Mix together 1000
parts of 62% alcochol and 55 parts of glycerine.
Add something to the mixture to improve the
odor, such as a few drops of oil of amber, Allow
the mixture to settle and clarify and apnly to
the glass with a soft cloth. This is practically the
only satisfactory formula for the purpose you re-
quire and the effect is quite lasting.

creased,

s 0 om0 6 e 0 O 0 e
: :
WINNERS in the “What Can i
You Do With This Board?” 2
Contest will be announced in the
November number.
4T 0 GRS SR BARN 10  e  t
THE ATOMIC THEORY
(2126) Q. 1. J. C. Thomas, Berkshire, Eng-

tand, asks: Why is lelium not decomposed into
hydrogen as other clements are decomposed into
helium and hydrogen?

A. L Tt s found that the radio-active elements
arc those of high atomic weight. Does it not seem
more natural that an element of an atomic weight
of 238 should disintegrate raher than one of an
wtomic weight of only 47 No one can tell what
the future will bring out, and chemistry may yet
disintegrate the elements of low atomic weights,

Q. 2. Why has hydrogen a fractional atomid

number, while all other known elements have
whole atomic numbers?
. 2. lydrogen was formerly taken as unity
in the table of atomic weights. The effect of
this was to throw a quantity of decimals into the
atomic  weights of other elements. By taking
oxygen at 16 the atomic weights of other elcments
are made mniore nearly integral, and hydrogen
loses its integral figure of atomic weight,

. 3. Do the statements in questions one and
two tend to prove that hydrogen is not an
element at all but merely a collection of negative
electrons?

A. 3. As hydrogen possesses irass it cannot
well be taken as made up of clectrons, as an
electron is alinost void of mass, the mass of an
atom being almost entirely in its positive (+)
nucleus. As like charges repel like, how could a
fixed collection of (—) electrons be conceived of ?
It is the positive nucleus that holds negative
electrons together.

STORAGE BATTERY PLATES

(2127) Q. 1. Forrest M. Wogoman, Marion,
Indana, asks ns for information about the pastes
used for making storage *'B” batteries.

A. The positive plates are pasted with a
comnposition made as follows. Rel lead 70%,
litharge 8%, graphite 12%, whites of exgs 10%. The
latter acts as a binder. The negative plates are
pasted with a composition of 95% of litharge and
5% of finely divided asbestos fiber.

Both of these pastes are made up by using a
solution of 5 parts of water and 1 part of sul-
phuric acid. Only enough of the liquid is used

to make a very thick paste,
CORRESPONDENT
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FRYING EGGS ON ICE
(Z128) Q. 1. Paul M. Deaton, Smithville,

Mo, requests information as to the method em-
11aed by magicians in frying eggs on ce.

A. 1. The experiment you mention is accon -
plisted by means of a “large powerful A.C.
wagmet  concealed under the tible upon which
te is placed.  ‘The intense magnetic tield causes
tue frymg pan placed on top of the ice to be-
come hot cnough to fry the egg. The core of

/"7y FRVING
-WINDING (" T“%"’ PAN
3 LAYERS (1
OF N2.6 (Lot ICE
D.C.C. WIRE ~ o
| =S WOOQDEN
‘ ] ‘i q l;a PLATTER

How to fry eggs in a pan placed on top of a
cake of ice. The induced currents in the pan
heat it.

the mnagnet used should he constructed of silicon
st2cl ~trips and should be 18 iuches long by 3
inches square.  This should he wound for its en-
tirte length  with  three layers of No. ce
magmnet wire, Tt will draw about 40 amp.

CRYSTAL DETECTOR

(2129) Q. 1. Geo. A. Gerber, Burlington,
Wis,, requests data on the theory and practical
operation of crystal detectors,

. 1. The basic action of the erystal detec-
tor, or rectifier, as it is frequently and correctly
cailed, is not due to any heat cilicr at the sur-
face or in the interior of the crystal, even though
the application of a temperature in the neighhor-
hood of 110° or more, inproves the operation of
the crystal detector, this does not necessarily
mean at all that the device is heat operated. hut
<simplv means that the electronic structure of the
crys<tal polarizes or aligns itself better at a high
temperature than it does at a low temperature,

This matter of the action of crystal detectors
has been thoroughly thrashed out for fifteen
years and more by scveral investigators par-
ticularly hy Mr. Greenleaf Whittier Pickard,
Newten  Center, Massachusetts, whose articles
describing the rectilier action were  published
about 1910 in “Electrical Review and Western
Electrician” Magazine, which can be referred to
at_piblic libraries. Also many of the modern
radio text books cover this action of the crystal
rectifier, and briefly expressed, it boils down to the
fact fthat the crystal, having one electrode of re-
latively small area, permits a current to pass
though it several hundred times better in one
direct on than it does in the other. As Professor
Pickard and other investigators have pointed out,
sotme crystals serve as rectifiers to a much better
degrec when they are slightly polarized by a low
potential battery current applied by a finely ad
justed device. such as a potentiometer, w.
Secor, Managing Editor, of SCiENCE AND INVEX.
Tton puhliched an exhaustive article on this with
curves in “Modern Electrics” in 1910, which
article was prepared in collaboration with Prof.
Pickard.

One thing in favor of the crystal detectors is
that the voice reproduction is very perfect and
pra-tically free from any noise, suech as occurs
when a vacuum tube detector is used. The
writer has never seen a V.T. detectnr yet that
gave clear specch without some str.ming noise.
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DUPLICATE PAPER
LOOPS CONCEALED

IN POCKETS OF
HANDKERCHIEF

HIRHY

ROLLED PAPER !

Endless paper bands of different colors are

placed on a string. the ends of which are held

by a spectator. The magician can remove any
of the bands requested.

HREE endless loops of differently

colored, paper are arranged on a string
s dlustrated and two spectators are re
uested to hold the opposite ends of the
tring. A large bandana is displayed and the
hands are covered with it. One of the
spectators suggests a color and the per-
former reaching beneath the handerchief
mystically removes the chosen colored band
from the string, the band itself being in-
tact, and the string also being unone the
worse following this removal. The diagram
xplains the secret of the stunt. When one
f the bands is to be removed it is torn
placed into the empty pocket and a corres
ponding duplicate is removed from the ker
chief and displayed.

RUBBER TUBE

PLUNGER
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The Mystic Bread

A LOAF of bread through which a ribbon
has been passed and which projects
from either end is displayed. A magician
takes a knife and divides the loaf in halt
with a cut through the center thereby ap-
parently also cutting ribbon. The pieces of
bread are separated slightly to show that
the ribbon has been cut, thea they are joined
together and the ribboun withdrawn intact.

Two picces of ribbon are used.

One was tucked into one end of the bread
and the other is attached to a piece of string
working down into table leg and into hands
of assistant off stage. As the ribbon is
drawn from bread after the cut the assistant
gradually pulls the other end down iato
table leg and causes it to disappear.

RIBBON
THRU
BREAD

After passing a ribbon through a loaf of bread.

the magician cuts the loaf, separates the halves

and continues to draw the ribbon out. The
raethod is here described.

~UNDER
STAGE ———

AN Orientally-clad Hindu passes a large ornamented bowl for inspection
and then places the same in position upon a thin skeleton stand de-

COLORED WATER

operation.

BACK

by members in the audience.

Dunninger Will Attempt
To Hypnotize Paticnt, |

i

I My

TIN-FLAPS

By this system the magician can convert two

paper birds placed in the pages of a book into

real live birds which fly out from between the
pages.

A LARGE book is brought forth by wiz-
ard and a page or two is torn out of this
book and handed to a spectator who is re-
quested to cut two birds out of paper. These
cut birds are placed in pages of the volume
from which they were originally removed
and a iew words of enchantment uttered. A
moment later the book is opened and two
live doves fly out of the book itself. Th
pages of the book can be shown to be whole
so that the spectators will not suspect that
a box is found within pages. The book
although of innocent appearence has a special
compartment arranged at back. When open-
ed at proper page the compartment is opened.

l\l If
il

The illustration cleacly shows the method of
Beneath the stage an attendant operates one of the pumps forcing

signed to receive it and resembling *he stand found in our 1llustration. The
bowl itseli may be semi-transparent or perfectly transparent depending on
whether or not the magician désires to cover it while it mysteriously fills
itself. Making a few passes over the bowl it is found to be brim full of
water which is poured into transparsnt containers, Each time that the bowl
is filled it contains a differently colored solution, the colors being requested

the previously prepared colored solution through the legs of the stand and

into the bowl. For lyceum entertainment the method illustrated at the

right may be employed in which the assistant utilizes the force of gravity to

&Il the bowl. In this particular method. after every filling the pipe must-be

laid flat on the floor 30 as to drain any colored water remaining in the up-
right portion of the stand and the rubber hose.
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0 /]I Teach YOU
Real Professional

MagiC

Big Stage Illusions How many times have you watched some great magician and

longed to be able to perform like that YOURSELF? With the

3 . great Tarbell Course this is NOW made possible and EASY.
8] Think of it! Master Illusions
fromEurope,India,China,Japan.

il H ,
:l & ‘

o \
@ D Harlan Tarbell S DN Lo

il
|

Masier of Magic
B 5 0

Y

—

You can even become a Master Magician!

Mysteries from the Ancients.
Never before disclosed secrets
of the Orient. Over 150 tricks
from small effects to Big Stage
Illusions, with nearly 1500 illustrations
—that and more is what you get in
the great Tarbell Course in Magic!

Famous ‘“Rabbit Trick”

This is one of the most popular tricks in
Magic. It is always in demand, goes
over big, brings a big price. Many
professionals value this at $100.00 or
more—yet it is only one of the many
priceless tricks you will soon learn

and master in the

Read This Great Endorsement
Dr. A. M. Wilson, Editor of the Sphinx, Official

great Tarbell Course.

’_
The first and only

Organ of The Society of Am.ericgm Magicians, C ° M ® Real P rOfesanDnal P atter
pays l:he 'I;z;rtl;zltl S(g:{(se :.h';/l tribute: . ourse 1n fviagic Any magician will tell you that “Patter,” the
*The gr. ' o agic ever at- i th tertaining and di i
tempted and will marl}(l an epoch in Magic ever offered to the ?;xlrl?eheglgvie‘gst(:vitﬁ ﬁgcﬁrtfi'gﬁ?i h?ghl;\,:;enrg:x%

as great or greater than the revelations . : 3 h bellC i
of Robert Houdini, Father of Modern pUthteaChlngreal o ke meat Teniall Comiyenars gier

real professional “Patter.” Yes, and you are

Magic, 60 years ago.” even trained in “Showmanship.” Think of it!

professional Magic!

Secrets of the Orient

Yes, those great mysteries the F
Hindu fakir guards so jealously
and famous Magicians have
risked their lives to secure—
these and MORE are YOURS
in the great Tarbell Course.
Many a mystery here is worth

Money - Back Guarantee
Protects You
Think of it! Think of a great course in Magic
giving you ALL this and then protecting you
with an Iron Clad Guarantee, that will refund
your money if you are not satisfied. You can’t
lose. You have everything to gain. The Tarbell
] Course is the greatest thing you have ever heard
many times the whole cest of of! Mail coupon below and learn all about this
the entire Tarbell Course! wonderful course and what it will do for YOU !

Get started on the road to big money!

You don’t have to give up your present jobor business. You
don’t have to be a“professional”to make big money with Magic.
You can make nice money entertaining on-the-side as a semi-
professional, or if you want to, you can become a big Magi-
cian, make big money and enjoy fame and glory. Mail
coupon now and learn all the great limitless opportunities
that are in store for you.

Tarbell System, Inc.,

Tarbell System, Inc., Studio 14-27

1920 Sunnyside Avenue, Chicago, Illinois

Gentlemen: Without any obligation send me your free
literature and information all about your wonderful
“Tarbell Course in Magic.”” Also tell me about your
great Soecial Price Offer and Easy Payment Plan—
offered NOW for limited time only.

Studio 14.27
1920 Sunnyside Avenue
CHICAGO, ILLINOIS
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Norelties

From The
LEADING MAIL ORDER
NOVELTY HOUSE IN AMERICA

THE EXPLODING CIGAR

Biggest trick of th veir—1 real elar

Harmless but shoats ou' fourtaln

sparks and flre.  Ever,'o i aw fn

with them.

No. 1409 (Box of 50 Cigars)
$3.50

Enormous Vibrating Eye

.\ hurlesque sensation, enorn -

;us eye with spring that causes

it to vibrate—for home fun,

character impersonations, etc.

No. 1297 15c each, 3 for 40c,
1 doz. $1.35

The Jewish Nickle

Fun with these never end:.
try them ot the grocer. the
street car conductor, vour
friends and watch their
faces—keep a few on hund
always.

No. 1195 10c each 3 for 25¢ 75c a Doz.

Automatic Pistol Cigarette Case

A rariii:m vogiie—idhs  TThe
deadly weapon—hut hoti.  nly
cigarcttes—DProtective s veil s
amusing—fools ey ry o -

No. 1428 ... .. Postpaid $1.95

Magicy

GREAT FIRE EATER

You can breath Ars Comndv
everyone. Ha-mle.~ ., uprtent
in Handsnome hox—lec me a
sensation in your aeid™'nriond.

No. 1091 ............... 30c

DISAPPEARING
COIN TRICK

A simple trieg, hat w0se
Itfvely  undetectarie  cclns
dlsappear aml =eapp-eir at
your will "
one—3a Ay 4
fun

No. 1151 10c each
2 for 25c Doz. 75¢

r SURPRISE BOUQUET

{ The best squirt trick ever in-
vented. Bouquet in your button-
hole, your friends smell it and
presto a stream of water hits
them in the eye. Get one now.

No. 1338, Postpaid, 25¢ each
3 for 65¢ $2.25 a Doz.

—

Diabolical Dice

A real puzzle  with
dice—penple  say
can’t e done—hut ‘t's
easy—1l ool 1wem all—
a cork-r at a4 sarnn—
or axtong “rienl

No. 1004 25c

164-PAGE CATALOG FREE

Also with every $2.50 order or more we will
send you free a 50 cent book on Magic.

3 q
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E Our Spiritualistic Inves- |

; tigations S

: By “DUNNINGER"

; (Continued from puge 3) )

AR e e N

to a sort of combination parlor and sitting
room, the air thick with some sort of oriental
incense the like of which I have never beifore
come  ACross,

The old woman who ushered us into this
room was about as old, in louks, as the
much spoken of Ann. She looked a thousand
vears old.  Her skin was parched and dry
... lier eyes looked through us and she
seemed to be thinking . . . thinking . . .
thinking . . .

Nat a word out of her. Not even a “good
evening,”

Bad as the night was a cheeriul word or
two would have made us feel a bit better.
But no . . . this parchied specimen reminded
us of the sphinxes of ancient Lgypt. Di-
vested of our coats, hats and rubbers thé
sphinx gathered them up, turned and leit
the room. The door closed aiter her and
<he never put her hand on the duor.

Strange? Yes ... and with that odor of
smouldering incense we were thinking that
all the my«teries of heaven and carth were to
take place in that house.

How “spirits” raised the table.

Suddenly . . . into the room walked a tall,
handsome crenle.  She was one of the most
heautiful of her type I have ever seen and
I have played in the states where they are in
abundance.

“Good evening,” she ventured. “Very bad
weather we are having.”

“It certainly is,” replied my friend, “the
storin doesn’t seem to ceaze.”

“Like the marvels of the worlds we know
nothing of.” <he rveturned. He voice was
like that of a bell, clear and resonant.

“Are you holding a seance this evening?"
asked my companion.

AMERICAN BAZAAR Inc.,
640 Broadway - New York, N. Y.

*I shall be happy to give one. But I am
afraid there will only be you two, gentle-
men. to attend. My clients are mostly old
folks and it would be a hardship for them to
venture forth into this sort of weather.”

From her talk I could readily see that
this creole had been well educated and was
not the usual type of medium I have so
frequently come in contact with during my
investigations.

room by the medium, who kept the con-
versation in prosaic channels,

Seating ourselves on either side of a plain
table standing in the center ol the room. the
lights in the room oi their own accord.
grew dim. The medium seated herself across
the room in a corner facing us,

We were requested to place our hands at
the extreme corner~ of the table and the
soles of our feet lat on the tarpet beneath
us, as far apart as convenience would allow.

(Continued on page 371)
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PARKS

WOODWORKING MACHINES

We both were ushered into the seance

Cabinet
Shop
Special

5290

with
motor

See this PARKS this month!

Octuber {3 “P’arks Cablnet Shop Speclal month®
with Parks dealers everywhere. In thelr <howpwin.
tl I wonderfully popular woodworker will be on di-play
end In wany instances In actual uperation.

Patks Cabinet Shop Speclal No. 10 at $200.0n i ti e
handlest machine Patks ever bullt! Blg encugh to ten
out tiist-class work—smail enaugh to fit in a <malt slvp
or your basemment—a real maechlne built for redd wirk
without freaklsh “‘stunt” deslgning. It maKes piac-
tically any cut and ineludes rip and cut-off elreular aw
jointer, and band saw, Luthe and shuper may be addel
at small extra ecst. Every man who doees cabinet mak
tng or woodworking of any kind wants this splendld mua-
chlne. It i3 the biggest woodwmking muchinery value
on the maiket today. Be sure to see thls Parks thl.
nicath,

in these dealers’ showrooms

ALA: Moore, Handley, Huwde. Co., Birminglum; L -
Gowin-Lyons Huwde. & Supply ©o., Mublle; Alabams
Mchy, & Supply Co.. Montgomery; ARK: Ben b
Rchaad Mchy, Co., Little Itock: CAL: Shaw-Palmer &
Bakewell ¢o.. Los Angeles; Harron-Rickard & MeCone
Co., San Franeiseco; COLO: H. W, Moore Eaqulpment
Co., Denver; CONXN: Lunt, Jillson Co., Manchester:
FLA: Cameron & Barkley Co.. Jacksonvllle; Cameron
& Barkley Co., Mlami; Cameron & Rarkley "Co., Tam-
pa; GA: RS0 Armstrong & Bros. Co., Atlanta; ILL,
Woodworkers’ Tool \Works, Chicago; KY: Roy 1.
Whayne Supply Co.. Loulssille; LA: Clark D. Shaugh-
nessy Co.. Now Orleans; MASS: Lunt, Jlllsen ta,
Boston; MICH: Riverside Mchy. Debot, Detralt: Me-
Mullen Mehy. Co., Grand Raplds:  MINN: Ravme,
Hude. Co., St. Paul; MO: Standard Tool & Supplv
3 Kansas City; S T. Hateher & Co., St Louis:
i3 Diehl Mchy, &

ate Mchy. Co

8t D 3
ersworth; N, CaR: .
ltte: Ralelgh hion Works Co., ixh: OMlO
Baker, Columbus; OKLA: Unlsersal Supply & M
Tulsa; ORE: Portland Mchy Co., Portlund; PA (¥}
Ditmars, Bourse i3ldg., Philadelphla; Coblentz Tool &
Supply Co., ke CAR: Cumeron & Barkley Co.
Charleston;  TED Peglar Mchy, Co.. Chattanooga .
Hddin:  Mechy., Co., Knoxrille; Harvlll Supply
Nashiille; Carrlage & Wagon Supply Co., Memphi.:
TEX: Universal Supply &  Mehy.  Co..  Amaillle,
Southern Implement Supply Co., Dallas; Don A, Car-
penter & Co.. El PPaso; PPedan Iron & Nteel ('o., Hous-
ton; Pedan ITron & 8 San Antonfo; UTAH
Salt Lake Hwde, Suft Luke: V.av: James Mefhaw,
Inc..  Richmond; ! LaLunce  Equip, .,
Huntlngton; WIS: Shadbolt & Boyd Co., .\lll\\nukev:
WASH: Unilon Mehy. & Supply Co., Seattie; FOit-
BIGN = Slpe Melly, Agency, San Jo Costa Rica; I' 1
Havana, €uba: Welr . Co., Vincowrver.
.3 Morris, Black & Matheson, Lid., Auekland, N
Z.; West India Mchy. & Supply Co., San Juan, I, Rt
[tournival & Co., Montreal, (‘an.; Englneering Sujply
Co. of Austrulia, Ltd.. Brisbane, Australia.

See this Parks by all means! If you can't, then
write us for circular No. 10 and the new Parks catalog.

The Parks Ball Bearing Machine Co.,
1553 KNOWLTON CINCINNATI, DHIO

Mapps. 173 Lafayett+

Shaw o

__Canadian Factory: 200 Notre Dame East, Mantreal, Can.

I BIG SURPRISES

— FOR YOU —

", Thousands of Unique
2 Mystitying Tricks.
Novelties—All kinds
—All prices are ready
for yvou.

Cietine and Trick

Rings,
Great Mind Read. Jewelry, Disappearing
ing  Mystery! Cards, Fun Making

I])i.ﬁ'erent from any-  Things—Telescopes.

thing  you've ever . . .

~een. Don’t miss it! PlStOIS' L,{ag'c of all
Price 10c. Kinds.

WRITE FOR OUR 164 PAGE CATALOG

AMERICAN BAZAAR, INC.,

640 BROADWAY NEW YORK. N. Y.
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Your Speaker
s not to Blang

Your speaker is a sensitive affair turning into voice and music
the electrical impulses passed to it by the set.

An ordinary tube, of insufficient signal carrying capacity,
should not be used in the last audio stage, for with its limited
capacity it is overloaded and distortion of the signal results.
These imperfections passed on to the speaker give unnatural
and distorted reception.

Put a Van Horne
ADAPTED MOGUL
5VCX Power tube in

the last audio stage

An Adapted Mogu] 5 VCX power tube—as easy to apply as an
ordinary tube—has almost double the signal carrying capacity of
the ordinary tube. This greater capacity eliminates over-loading
and distortion and it can be applied to any set without change in
wiring.

With an Adapted Mogul 5 VCX power tube in
your set you will immediately note an unusual im-
provement—a general
increase in volume, a
roundness of tone and
clear cut reproduction
in voice and music that
is unobtainable when
ordinary tubes are used.

7

The Adapted Mogul 5 VCX like the non-microphonic Cushion Base
5 VAX is a Van Horne development manufactured under patent pend-
ing to J. S. Van Horne. All Van Horne.tubes are made to improve re-
ception, their satisfactory operation being unconditionally guaranteed.

One
user
says:

“Let me congratulate you on the
splendid performance of Adapt-
ed Mogul 5 VCX Power Ampli-
fier Tube.

"l found that these tubes give
remarkable amplification and
clarity. The tube actually gives
cons.derable increase in volume
used without additional

plate voltage or grid bias, but

when

when 135 volts is applied to the

volume is virtually

-

For a great many years the Van

plate the
doubled.”"

Horne Company has manufac-
turted vacuum products. The
highly skilled workmanship that
goes into every Van Horne tube
is the result of years of experi-
ence and is one of the factors that
make Van Horne tubes the highly
eficient and dependable tubes
that many thousands of users
have found them to be. You are
urged to become acquainted with
the complete line of Van Horne
Selected and Certified
Your dealer will supply you with

tubes.

further information—or write for
descriptive maiter.

" THE VAN HORNE CO.

1005 Center St.

Franklin, Ohio
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Likes and Dislikes of the
Radio Audience

By CHARLES D. ISAACSON ‘I

(Continued from page 524)
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STORAGE BATTERIES

Perhaps he was right, that people would
pay for the privilege of keeping something
oft the air. It is like the old song “Johnny

b . 9
Corner of One of the Seven S. of E. Laborataries Morgan .plays the organ. his sister plays tl}e at COSt /
- drum, with a tum tum di dum. Oh the music |
Iake Thls Shurt cut tO is so sweet—people give them a penny to keep LIMITEb
in another strect.” Whether a penny or the £ OFFER!
. e thillions, who can tell> But the only way we, = }'_'":':ed time only, genuine
. N m »
Accum IISI'I Your Amhlt'on who are running programs, know what you | werd Storage Batter.cs can be
: want, is to learn from you. gotten at f:siuctl;ml it Etven; 2 2.year
The fleld of electrieal englneerlng offers wonderful cent of profit has n cut out | Guarantad
npportunities for trained men to direet and carrv ot : in order to keep our full factory
wreat: Industrlal and commercial projects. Get a thor- LETTERS FROM WRNY FANS olnmkmzamm bll:sy dul;;;,g the i i \Z:in;i’ng
:h and practical training liere in our course ¢ D\ . slack season rices below are
ELECTRICAL ENGINEERING ‘ At \} RN'Y we do get a tremendous amount | bace Ses - B ‘ ! toproved
- ] of mail from people, who grow extremely World Batteries arenationally | fl_mda,
with B. S. Degree in 3 Years | enthusiastic about one thing or another, but l‘fv:‘;‘:l:gf‘;’;rfd:g;:‘::‘;'s- Jne bStind.br’d
pliefodet, gpeciiliiaRishissding hurdsALACIE S everybody doesn’t take the trouble to sit down | Ryubber Case prevents acid o i
It sou fte Tacking Some brepy tovs] stixd [es] soulonn] to comment on everything which is liked, or | and leakage. ineluding Radio
wr :-(‘J.r.need'.\nmci‘-;rlﬁlc;'ln‘eln‘ B e R anything which isn’t. That is human nature. . Sendb No Motl:dey; i Fe:w%ol&:?::“ts‘l'i.
p . ust state battery wean and we . o A
| Of "course, we do have ways of learning | witl ship same day order s recelved, gnee d:r;z;'mlggpzf
JUNIOR ELECTRICAL wmuch from our listeners. For instance, when | by ExpressC.0.D. subject toexam- | 0 bdio Labore:
ENGINEERING WRNY took the momentous step of chang: | < in dull bl order: Send goer L hate
From 1 tolif] yeaxs lv;:!hh urss make; sou 3 eom- | ing its wavelength to 374.8 meters, we didn't | forizs ut actual manufactaring cost. | t'i‘a‘tioeri;{sb&ngl?nl‘s
Nicie 1 Sun e T - N . - 1) N
ARUEAL ol R e TR S il need to ask. We received. Every one of our w°?§?,§§'}§.ﬁ!ﬁ?nf“"' L i
ecfotfeonsieeliont. fipayintindentictfialntpance B S dozen telephone lines was clogged all day | oeot. 19 Chicago, .
graftama ete. unior ectrica nyginee
) between the Eleetrlcal Fneineer and the Electriclan tong by fans who congratulated us—and some |  solid Rubber case rommmmrw—ll 7 e
v it n s 1 k Ay CIEXO wdn't ink i 1 & : = &)
e ool bl A (oF e ‘ ry few who didn’t; I think the complaints = 6.vor, JonAmperes  {or thonew 1000w, 6 - Voit, (11 Piuts
13 vou without examination. New term opens every came about in the ratio of onec to two hun- 6:Volt, }20- Arperes BasteryStation . voir, i3. Plate
ey dred congratulations. Then in poured the sv,,t_‘,.., Amperes Tntecesting Dea” 2. Volt, "1 Plata
CON(I:ME?ClAL NG mail, more than three thousand letters the -
ELECTRICAL EN ry first week. Isn't that wonderiul? i { WEAF
5 IS . J o . KYW
in 1 Year .L(DKA ZWSBC : YW
t'nnarlnlleled oppf?rru'llglh fer brilliant ] ful AN APPRECIATED FEATURE
new field [N o
eering. To meet the estriordinary present-dax demands Then, when the Edison German Hour
’ . el
"“,““mnﬁlf:'" LEL U o) fensed I program went on. the letters averaged one 0 60-
TR (U, GRS Ul hundred _and fifty a day for that featurc - ,}g’ -‘page
e [ alone. No doubt you have been following ; \ e’ffren(e
PRACTICAL ELECTRICITY the summer coucert course of the Edison )
In t}ll‘z complete & months. = Electri TRCour e Hour, taking you on a musical tour of all
a —¥Oou e . . .
g, lesjllnx: 160, meter work, ,\(;| ar l;‘i‘Dl. Arma nations. By the time this reaches you, of
Winding and all necessars mathematies . o8 = B
ul:: m:)nltlllg course in A.C. and D.C. Armature Wind course, th_at will be 19"g past, .a"d. a new
g. or a3 months” Course in Likht and Slotor \\{l“r-' series of importance will be delighting vou |
FEnTatine L See A as the Edison Ensemble bring it to von.
AUTOMOTIVE ELECTRICITY | The month just passed has been particu.
arly momentous. marked the tieup of
Electrical speeiallsts who instlnetively diag s and bl . ! L -
>.ﬂe" turlvl.lnm.ollt\-co (-lolrllrlcn}d 'rgublfsu com‘m and :;Iph WRNY with Station WMAF of South
I d well p; peclalize in starting, = A
R e enit aiirazs (Battrrtes | and lrommand Dartmouth, Mass. That powerful station,
a blg job at a big salary. which operates on 4409 meters. is owed
“EARN WHILE YOU LEARN" by the millionaire philanthropist. Colonel
Ve agree to provide far a llmlted numher of worthy -~ H. R Greene, Hmd, 15 fepl!ted one of the
ung men, half-tlme jobs at JOU s and Pergial greatest distance-achievers in the world.
w unlimited 3per t
alifled graduntes, Here is the saportunity of your Every Tue’sda_\' and Thursday now you can
ite to acqul a thorough, practical train 01 g 2 3 4 = 8 e
-nelm. ;ro‘resrsl;on that is In urgent need for ,r;1 ned me hear WRNY programs on cither \\a\.elength‘ s
ESTABLISHED 22 YEARS AGO | HOW AN ORCHESTRA IS MADE UP l Get Business by Mail
h , of E. stands absolutely alcne in the fleld of . . ' ,
|§?ofzg%. Otactieat electrical education and In commer- Before I give vou a rapid-fire resumé of 60 pages of vital business facts and
al and electrical engineering. the month’s high spots, I will give vou a ;‘gl‘;l'_‘es- Whos \wheTe iZod’ NG mmacly
r . . b . rospecis are.
NO NEED OF YOUR BEING WITH- little story of popular education in music. 8,000 Tines of business covered. Com-
OUT AN S. OF E. TRAINING | So I will tell vou something about an or- Dlled‘ byhthe Lax‘;gesltI Directory Piubllsg-
It does not matter ow ol rou are of what schodds | | chestra, and the individual members of the | Sined by actusl doorotoideot canvase.
e erer ' family you hear in a concert. whether over | Write for your FREE copy.
Fill out the following coupon and mail it to-day- ! the air or in a hall R. L. POLK & CO., Detroit, Mich.
830 POLK DIREOTORY BLDG.
fENG'NEER' The average concert orchestra has these Branches In principal cities of U. 8.
CH@L ° sections :
~of Milwaukee !
FOUNDED 1905 Strings; N
SCHOOL OF ENGINEERING OF MILWAUKEE 1 ode ans
R5756. 415-417 Marshall Street. Milwaukee, Wis. BraSS' and instructions. Easy to bui
Without obligating me in any way. please mail free . M S S|
S_-page lllustr:.tel:l_ book, *'Electricity and the One Ee_: | Percussion. | ??Sel—llluglzicls“Hz[:;?c{'ln;)n ,§ ;l;c
S o lenen L cumtidinentisularsize : 5 The conductor with his baton gives the | < —Clipper. 82c—Santa  Maria,
EletlrlcalhE‘nuineering. }d)e:lt of the }lme, the S])lrlt]andl the whole g;.gg—Plrate Ship, 32c—all for
Electrotechnics irection to the meaning of the phrases, H AD
oo Ele Ei“?":'”liznmem" is the soul of the orcghestra r:)md SEA ARTS GUILD
Atomotive Electrieity. 4 Breat | 05X ELEVENTH AVE MILWAUKEE. WIS
e conductor can make any body of good musi 3 eI . :
Light. Mctor Wiring and Testira. cians into master musicians. A musician » G
7 tricity. - . ‘ forb6” ut o
e < Efarnl | Wiiits ] Yool leann who merely beats time is not a rea! conduc Barre) $
Plan. tor 6-Shot Finest 25
g Q g - L. Long Range Revolver
B ettt ie e s Age The string section consists of the violins 'rbisbgun "rree"‘lt you
i ’ -iolt S can t our price any-
.... violas, ‘cellos and bass violins. The violins | $38 beat our price ang.
"""" divide into firsts and seconds. At the first glﬁ%or glcke'ﬁ—u?m %?_-t{r gfm
‘‘‘‘‘ | desk of the first violins is the concertmaster. | Rimiog, &?:;eybgfibu:;r?xmee.
! (Continued on page 540) | ay ou deilvery $6.25. Federal ml; Order.

881 Broadway, New York, Dept.
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. LUMINOUS PAIN’

Make Your Watches, Clocks,
Visible by Night

7 \ 2 acientific worid.
tically unohtainnble exeept nt an exorbitant price, we have at last
succeeded In producing this remas: e MINOUS PAINT, which, applied to
the surface of any nrticle, smits rays of white light, rendering It perfectly visible
in the dark. THE DARKER THE NIGHT, THE MORE @RILLIANT IT SHINES. Quite
simple to use. Anyene—you can do {t. A little anplied to the din) of your
Watch or elock will enable you to tell the time by night. You ean coat the push
buttons or_ switeh plates of your electric lights, match boxea, and innumer:
other articlen: make your own I Crucift L i Ronaries,
Bottle containing ruflicient to eoat acveral amall ari~ing. Price 25¢.
50c and $1 postpaid. Johnson Smith & Co., Dapt. 364, Racine. Wis.

8 ‘ - - L )

The “Little Giant’’ Typewriter
A_First Class Writing

Machine For $1.50

A perfect little typewriter for $1.50,
T3 T, 2 s S e S0
whose necds 80d buainess do hat s
Tant the expanse attached to the

Hitherto, prac-

able
ete.
rRer

PUr=
To such

hal
Sto rapidly, the m:"mml;
is machine ynu can pen
Qut billa, and do almoet
With each t. r
wachise, Price

n
ost frequently used are so grow as to enable ono
1 to 10, and the punctustion mnrlvp:?)einx together. With thi
gur best gir! tvpewritten love let sddress envelopes, mak:

y kind of work not requiting 8 large, expensive machine.
we send & tube of ink and full printed instructions for using the
ote $1.8U by malil noupnl;‘m any address in the world,

Every Boy His Own Toy Maker

Greatest boys® book
written. Tells how to,
make a Pinhole Cam-
er&n[ & Canoe, model

Iroad, a Telephone,
Boomerang. Telegraph,

Instrument, Box_Kite,

Talking Machine,
Microscope, Electric Motor, Electric

to wri
1!

. You know how fashionablo it
in to have gold crowne—i{ yoqy
ean affordit, These cold-finiahed

Door Bell,’ Water Wheel, Puddle| | 2iciefartenorer your real soeth
Raft, a pair_of 8kis, a Dog Sied £llings. ba slipped on an
Bird House, Rabbit Yard, efe. 64| [ of in in instant, "Cet some ard
BBk Fior b FRVOR|| B LT 2O

50c for § doz. postpsld.
SOHNSON SMITH & CQ.. Nane, 364 .Racine. Wis.

MiniatureWatch CharmPisuiI

Shoots Blank Exact reproduction of
: a real pistol; actually
e Bresheal BLANK CARTAIDOES

of miniaturesize. lluse
tration is actual size.

7ring at end for attache
watch chaln.
Egd-‘ﬁh a regular pistol,

Pull the trizger nnd it coes offl with & loud banz,  Pistol is b”“k'op.i.'!lty % il u:ctrn-

Yion shows position for loading. ~Made cntirely of high crade ateel, nickel plated,

b 1, dsomely chzruved handles. complete in box with cleaning rod. PRICE
175, Also furnisbed with pear] handies, $2.80. BLANK GARTRIOGES, S0c
per box of 25.

BOYST BOYS! BOYS!
THROW YOUR VOICE

% s Into a trunk, under the
072

bed or anywhere, Lots of
% fun fooling the teacher,
51 policeman or friends.

THE VENTRILO

a little 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 ventrilognism,
and the Ventrilo, ALL FOR 10c postpaid.

MIDCET BI3BLE
GREAT CURIUSITY
Smallest Bible in the world. Size of a
roslage stamp. 200 Pagea. Said to
ring good luck to the owner. A gen-
uine work of art. Must be scen to be
appreciated. Make good money relling
them to friends, church acquaintances,
etc. PRICE 1S¢ each, 3 for 40¢, 12
for $1.35, 100 for $7.50. Also obtainable in Leat
with gold edges. Price SOc each,
Maenifylng Glass for use with Mide

—_—

er Bindn.
3 for $1.25, $4.50 per doa.
et Bible, 1S¢

Everything about the Ku Klux Kilan told in a
clear, fearless manner. Book tells alll How It
started and was suppressed in 1871—The New Ku
Klux Klan—How organized—How members are
enrolled—OAth of the Klan—Questions for Can-
didates—Creed—Ob]ects of fhe Order—Obedicnce
—Tidelity—Pledge of Loyalty—Ku Klux Klac
and the Masons—The Jews—The Masons—Real
R, of C. Oath—The Nezro hu Klux Klan. etc., ete. Latest and most
tomplete book on the Kian published. Price, 35¢, postpaid.

Female 23 SE X Male  SEX INDICATOR

i Hold the MAGIC INDICATOR
Indicator over ® wun's hand—
movea i & Rtruy n
ward and forward. Hold it over
& wormne's hund and it describes
a complete and continuous circle,
€ same action can be obtained
& over u letter written by & man or
%,  We have never been able to figure out
bow it’s done—but we've neyer seen it fail. Muany novel and entertaining featn
may be performed with the Sex Indicator. For example, aimilar reaultn can be
obtained with animala, cats, dogs, rabbits. over birds, chickens, canariea, ete.
Also used to predetermine the uex of chickons and birds. ete., in et it it soid oo
® patented cgg teeter in Kurope. Price 25c¢, or 3 for 65¢c, postpaid.

woman, ete. It is fascinating; bufMin

A DeLuze Edition of our new | 926CATALOG
r-lgd on _veceipt of 25c. Handsome eloth
nding, Oniy book of its kind. 420 pages
@il the lateat trick. magic, the neweat novel.
en, puriies, porting noods, intevest-

books, ewriaritiru in sceds and plants, ete.,
TOTDCHyable ulscwhere.

Etc.,

The ¥ers lutest discovery in the |

or seventy-five |

Withabunes
of these bills,
it is easy for

appear
rosperous
¥y (lashing

a roll of
these billg
at the

)

a<“proper
time and peeling off 2 genuine blll
or two (rom the ouiside of the roll,
the effect created will be found to
be all that ean be desired, Prices,
postpaid: 40 Bills 20c, 120 for 50c,
or $3.50 thousand posipaid.

Wonderful X-Ray Tube
A wonderfulllttie
S ducing optical
illusions both
lo¢ surprising and
= g stJlr!'Ilnﬁ. ‘kyelmn'

2] t tly (!
S our. Angeesy o el lakn Ml mencll: siaiin:
terlor opaning in & pipe stem, and many otker
shinilar iltusions. A mystery (hit no one hms

been ablo to satisf netorily explain,
3 for25c. 1 dozsa 75c. Johnson Smith

& Ce.

Luck
Ring
Quaint

and Novel
Design

% ¢riking snd uncommon ring., Bilver
#n}?:.n:k:nr nnd‘ crosmbone g?ixn. '(llh, t.&o
. flashing gema eparkling out of the
',’;‘,'l‘"é'.m :;Im-ny to bring Om: Luck to the
wearer, henee ita name, Good Luck Ring.
Very unlqme ring that you will take & pride :n
wearing. ONLY 28 CENTS.

Exploding Cigarettes

LIKE
BUT SUCH REAL STARTLERS! 7Thc box
containa ten genuine cigarettes of excelient

JUST ORDINARY CIGARETTES,

quality. They appear so real. but when each
cigaretie isabout one-third smoked, the victim
rel- & very great surpriss ng it goes off with o
o ANG! A great mirth provoker yor
Price 28¢ per box.

Popular Watch Charms

15¢

ONLY
3 for 40c; $1.35 doz,

Very oretty little euriositics and decidedly
novel. * Fitted with Magndying Lenses that
onlargs the pictures to n very surprising degres;
in fnct, it ereina almost incredible that o clens
picture coudd be pomible In such a emall eom-
pnee, sud how sharp nnd distinet they show up
when you ook through. Come in assorted
viawg~—Actresscs, views of Panama Canal;
Lord’s Prayer in type, ote.

[CIGARETTE MAKER
L (QOARET G R

entirely bhaimlces.

-~

Price 10c, |

) 1
> Good

Mak

Rol “money.
them better und quicker besides suving mors

your own and sace -
ban  hail, aur favorite bragd . of
ey Mo ruectol mdd andy.  Pockgl
sito, welghs 5% o3 Made entirely’ of metal,
nickol-plated. Price 25¢ postpaid.

MAGIC FLUTE

|

|

Wonderfully Sweet Toned and Musical |

The Magic Flute, or Human= |
stone, 1w o Unique and novel
i instrument that

qiiired after a little prae.
fice will enable you to
Jrroduce very aweet
mnaie that somewhst
rq:emh’u'? flute, 'l;l»:;
erinz, nnd onee you have mante!

18 70a e T Y s wf manlo with Taeiicy
When playsd ns an seeompariment

to a piano of any other musieal instrument,
the cffoct ig ue charmine ea it ie surprising.

ovelty Badges

ing Permit 10c Garter Inspector 10¢
Yery novel metal badges. nickel

T'wo
plated, that you can wear, givinz you fun
out of sll proportion to their trifiine cost,
10c, each budge, 3 for 2S¢, or 75¢ por |
dox! p.od. |

ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO

JOHNSON SMITH & CO. verr. 364, RACINE, WIS,

the pattern
of the ’l.lenl
e of Re-

lon
enough to scares burtlnr. whilst, when
ivaded, it will probably prove just as
effective an s revolver wi
lets, without the danges e. It
takes the wtandard .22 Calibre Blank

a dﬁvu. that are obtainable most
where, Even the most timid

Great Protection Against
€S. You can have it lying about with-
8. We sell large num-
. Well made of solid Metal,
$1.00 Pastpaid. Blank Cartridges 22-cale shipped by ex«
press only, 50c per 100. Johnson Smith & Co., Depts 364 yRacine, Wis.

Sneezing Powder| Mystic Skeleton

Place a very | A jointed ixcure] O g7 pd,

of W wkeleton 14
Apallimount height, will
fler on the | .nd perform vari-
hack of youz | oun gyrations nnd
nand and | movements while

the operator majy
be some distaner
from it.

M/':umb
Serpent’s Egg

e
carwillbegin

the reason
I;aelr their re-

to sneeze without kpowin:
why. Itls most amusing to

ins 12 exgs. When
marks, as they never svspect the real | Box contains E £
sourc:s but lhh{k they have caught it one | lit w '"’.:'..T:'n‘"m.'n”y‘.’i':
fro,a the ather. tween the laughing 9.“"5".'"‘0 ¥ DAt
and eezing yau yourrelf will be having '.*:n oo

the t De of your For parties, po!

i
at

1

cal meetings, car rides, or any plac aevera

nll where there i 8 gathezing of people. {7"11' I";" = 9 b
3',," g’s"c"""'“ ioke out. PricesOcor 3 curr and twists about in n most life-

like manner, Price oar box 10c ppd.
Microphone Transmitter Button

oMC AT A4
STARCE

-
You can easily maks & highly sensitive detectophone by
paing this Transmitter Button to collect the sound waves.
You can build your own outfit without bu‘ylnz e
equipment. It is simple and inexpensive ou can
an outfit in your home and hear coaversations being held all
over the . You can conpect up different rooms of a
B hotel. This outfit was used by secret pervice of tives dure
Mling the wnr. It is beinz used on the state.
ire nnd is the grestest invention in micro-phones.
mount the button almost nnywhere—card board bores, stove
nines, otiff calendars, on the rall behind nx::mm frame, etes
§ Batton je so lizht and small it eannot be detected. Persona
fean be overhioard without guspecting it, You can listen in on
ean¥ersations in another room. deaf perso: ho enco
ean hear the ker. Conneeted to
other musical instrument, musio can
feet away, Button may une:
mitters: often innkes an old line 3 3
elso w The idenl microphone for radio use: carries heayy
ourrent und is extremely sensitive. Amplifies udﬂ) signals, Countless other gimilaz
tses will sugzeet themselves. perimenters find the Button uscful for bundreds of
ezperiments along the linea of h ! [ k ete,

ou . ete. Many fasche
Bating stuate may bo devised. such as holding the bution agsinst the thtoat o cheet
to reproduce speoch without sound waves.

$5.00 is given to anyone who sends in &
paw sugreation for the uss of the Button providing the manofactirers fad it suitable
1 their literature.  PPRICE $1.00

ANARCHI(S):L BOMBS | INVISIBLE INK

n i ¢
honograph, pisno of
Bo head bundreds of

of these
= glass vials =L most confidentin)
dropped  in a | &
room lfu 11 of E
people will -annot be seen
unless you know the se-
cause more con- | org "1l eluable for many
sternation than a Keep your post-
limburger cheese. r private mem-
. 3 ums away from prying
The smell en & A :I-vinr

reat fun

tirely disappears in a short time. ctical jokes. Oaly 186 Bottle

10¢ a Box, 3 Boxes for 25¢

iTCHING POWDER

This is another good practical joke; the intense
discomfiturc of your victims 1o everyone but
themselves is thoroughly enjoyable. All that
is necessary to start the ball rolling is 1o 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 nfore scrateh. and still some more.
10¢ box, 3 boxes for 25¢ or 7S¢ per doz boxes postpaid.

ey
ora

loox 35¢ Wonderful Instru,
. ment.  Greatest thing

3 yet. Nine sep-

arate articles in

- one. Everybody

lighted with it,
Odd. curious and
interesting. Lots
of pleasure as well as
very useful. Itis a double
Microscope for examining the wonders
l,-CO of nature. It is also an Opera Glass,
a Stereoscope., a Burning Lens, a Reading Glass, a Tele-
scope, a Compass, a Pocket Mirror, and a Laryngascope
-—for examining eye, ear, nose and throat. It is worth all the cost
to locate even aone painful cinder in the eye. Folds flat and fits the
pocket. Something uteat—you need one. Don’t miss it. Sent by
mail, postpaid. Price, only 3S¢ or 3 for $1.00 postpaid.

RECTION PLANT

o One of the most wonderfu}
plants known. Posscsses the
strange power of turning in a
few minutes from an appar-

. BEoNde|q
Potenenp Ly

ently lifeless, dry herb to a
BEAUTIFUL LIVING FERN-
LIKE PLANT TIe

of a dark green oolor. Simply place the plant
in saucer of water, it will open up and siart (o RIOwW
In 20 minutes. Wiwn taken out it will dry up and
£0 to sleep uniil placed in water again. Fine house

I)Izn‘: summer_or winter. 210 cents each or
i > Agents Wanted

Postage
Stamps
Accepled




“High School
Graduates Preferred’

~and I lost my
opportunity/

Just the sort of a position I liked best. Just

exactly what I wanted to do. T seemed to
meet all the requirements, to have all the
qualifications, but . . .

“tHigh school graduate preferred! 1 knew
what that meant. Someone else would get the
position. Someone else—with more educa-
tion than I—with more schooling.

Must that handicap follow me all through
life> Must | always feel—inferiar—just be-
cause I had been unable to go to high school?
I had seen so many cases where the lack of
high <chool training kept otherwise capable
voung men and young women from desirable
positions that I felt terribly discouraged.

I Become My Own Teacher

Imagine how delighted T wa< when 1 read
an announcement by the Iligh School Home
Study Bureau that courses were being offered
far self-study in spare time at home. I found
that perfectly splendid instruction was offered
in high school subjects—Algebra, Biology,
Phyics. Economics, Literature, Latin, Spanish,
English, French, American and Ancient His-
tory.

I enrolled, and what a pleasure it was to
<tudy in my spare time at home! No teachers.
No class work, no correspondence lessons, The
‘fascinating Question and Answer Method
makes evervthing so simple and understand-
able. T like it more each day. .And now I am
actually acquiring a high «chool training—
making up for lost time!

High School Training At Home

Anvone can now acquire the essentials nf a high
school education right at home—quickly and easily
—through an amazing Question-and-Answer Meth-
nd. This method is so practical that it is heing used
and highly endorsed by students and teachers in
thousands of high schools. The astonishingly low
price places the course within the reach af all.

Lose no time! Find out all ahout the High School
Home Study Bureau at once!

Mail Coupon For Information

Tar full details. and an interesting hooklet ahout
the courses, mail this coupon today. High scheol
.raduates earn 23 times as much a~ grammar school
«-aduates—give yourself the chance to qualify for
& better position.

Mail this coupon today. Nn ohligation. High
Schnl Home Study Bureau, Dept. 210, 31 Union
square, New York City.

High School Home Study Bureau, Dept. 210.
31 Union Square, New York City.

Send e all the information ahour your High
Schnol .Home Study Course without ¢rst ar ehliga.
tou to me.

Naine
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Likes and Dislikes of the
Radio Audience

(Continued from page 3381

PN PN

who is the chiei man of the orchestra un-
der the conductor.  Hle iy assistant to the
conductor and speaks ior the men. He gives
definition to the bowing and plirasing and
fingering; and in an orchestra., where there
are as many as forty violins, you can real-
ize the importance of this,

The violas are to the violins as the bari-
tone is to the tenor, or the contralto to the
soprano. The viola is playved in the same
manner as the violin, but the tone is five
notes lower and more mellow.

The ’cello is played between the knee: of
the artist. It is to the violin as the has~ is
to the tenor. The viola. 'cello and the bass
violins are the foundation of the string sec-
tion. The hass violins are those big violins
played by the artist, when he tries to reach
up to the top.

THE WIND INSTRUMENTS

Now comes the wood wind section, called
that in spite of the fact that often the in-
struments are not of wood.

The flute and piccolo are held parallel
with the lips, and the air is sent at right
angles to the instruments. a

Now in the brass, we have the trumpet,
the slide trombone which all recognize.

Now for the percussion. That includes
drums, tvmpani (another form of drum of
hemispherical shape). the triangle. bells and
all the traps. They make the noises, thunder,
etc. Of course every, good archestra also
adds the harp for special effect. and some-
times the xylophone and other instruments
on occasions.

Now you have a panorama of the orches-
tra formation.

A MONTH'S FEATURES AT WRNY

During the past month at WRXNY we put
on the first exclusive radio prize fight. be-
tween Jimmy Rappaport and Bennie Mar-
tini, with that old veteran Jimmy Maclon-
ald referceing the hantams. The event was
staged by Starlight Park. Also. we had a
real swimming contest at WRXNY. Do vou
wonder how it was done? T.ook at the pic-
ture of the girls. One of them was the
Comtesse du Barry.

For the TFourth we reproduced the actual
events at the Congress in 1776 when the
Declaration was signed. The voices of John
Hancock, John Adams, Thomas Jefferson
and the rest spoke up in the way they did
in the historic days.

During the past month Louise Closser
Hale and Olive Wyndham were heard in an
Fdison Hour prize play. One of the most
heautiful musical event~ ever radioed began
this month at WRNY with the A. Y. Cor-
nell Opera Company. Such voices! Fresh,
beautiful and dramatic. And at the piano
was the distinguished pianist composer
Charles Gilbert Spross.

As dramatic as anything T have ever heard
was the speech of Commander Edward Ells-
herg. who raised the submarine S-31. He
told just how it was done: and we were all
weeping. when we weren't so tense we could
«carcely breathe. Commander Ellsherg is a
real literary man and quite an orator.

Did vou hear us the night we breught
Punch and Judy hack to tlre kiddies?

Have vou heen listening to my family con-
cert parties on Wednesday nights?

I hope vou are getting acquainted with my
Bohemian child, Joseia Chekova. and my
{talian hoy. Alberto Terrasi. and my Ameri-
can-Trish infant. J. Milton Bevan. and my
Spanish youngster. Alfonso Romero. and all
the rest of that merry family.

See vou again next month.

¥ Remember ?

‘this when you
visit New York

HE Hotel Martinique

offers unusual com-
fort and convenience plus
genuine economy to every
New York visitor. .

Clean, comfortable
rooms as low as $2.50 per
day. Most economical res-
taurant service — club
breakfast $.45, delightful
table-d’hote dinner $1.25.
Also a la carte at moder-
ate prices,

The Martinique is locat-
ed right in the heart of all
activity, business and soc-
ial. Every point in the
city readily accessible—
direct from the door.

On your next visit—
stop at the Martinique.
You’'ll thank us for the in-
vitation.

A. E. Singleton
Resident Manager

MARTINIQU

Affiliated with Hotel Mcdlpin
BROADWAY 32nd to 33rd STREETS

é

NEW YORK CITY é

marhioes expe

G

urﬂihjlhe" ou!
wuarantesd |k
{e-u.sl-lm-ed i
acto!

to you at b 3
Our ﬂ( il{umteé‘ catalog
gntlrn and without obligation

buay. Write for yours today. 3
Young Typewriter Co. 2:2‘:.! !‘s.ﬁaolph St., Chicago, 1.

SQUAB () BOOK (1} FREE

Breed squabs and make money. Sold by millions.
Write at once for free 40-page book beautifully

printed in colors telling how to do it. You
will be surprired, PLIMOUTH ROCK SQUAS C8.
S08 H St., Melrose Highlands, Mass.

ok




Science and Invention for October, 1926

——
— e
= —_——

1026
EDITION
No.16

300

[Hustrations

8-Page

log book of
all U. S.
Broadcast
Stations

h P

00§ SEN ;
BUY REPAID Iy Ush',
FROM RADIO’S OLDEST ‘
MAIL ORDER HOUSE ,

\‘/E are the oldest established, exclusive /!
radio mail order house iri the country.

Our motto is “Quick Shipment.” Ali orders are
shipped within 24 hours. Quick, prompt, cour-
teous service. We carry a larger variety of
radio parts and findings than any other radio
house in the country.

“RASCO HAS IT”

It vou are in need of certain small radio
parts that other radio and mail order houses do
not bother to carry, get the Rasco parts cata-
log. and you will find them there, anything
from a screw to copper ribbon and tele-
phone diaphragms, as well as thousands of

er small radio findings. Just to mention
a few:

Lugs, nuts, dials, vernier dial, jacks, plugs,
every kind of knob, cords, panels, screws,
sliders, washers, selenium, tinfoil, switches,

vstals, cap nuts, Litz wire, cord tips, brass

I SoLip i
. Hamo {

[RuBBER | |17
\CASE LV

%

. THE NEW RASCO CATALOG No. 16 roirtins it

' Following Hookups
| Armstrong Clreuits: These impertant efrcults are explained elearly, all val
. 1 1e a
L s
¢ y )’ i -

: . Lo ¢
rods. resistances, name plates, spring binding small parts and radio findings. Iiterally thousands of them. In addition there 1s
posts, switch parts, metal ribbon, carbon balls, G -
inding posts, all types, switch points, switch e e e e e e e
vers, lock washers, carbon géain‘. ground  If you will paste this coupon on a i::,gg;e, JLECIALTR GO, 8.1.-10
lamps, metal pointers, insulated tubing, low . v. e NEW
e we u end me, 1, 3
melting metal, antenna connectors, bus bar POSt card and mail today, |cATALOG No. i5.
wire, as well as thousands of other articles. will be pleased to send you our I
IFe carry the Largest Variety of Small " > o
Radio Parts in the World. new Catalog at once. » 1

RADIO SPECIALTY CO. e _- .... —

100 Park Place New York, N. Y. |-.eo
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Before disclosing your invention to any-

one vend for blank form “Evidence of
Coneeption” to be signed and wit

d

A sample form together with printed in-

structions will show you just how to work In this Department we publish such matter as is of interest to inventors and particularly to those
up your evidence and establish your rights who are in doubt as to certain patent phases. Regular inquiries addressed to “‘Patent Advice” cannot
before filing application for patent. As be answered by mail free of charge. Such inquiries are published here for the benefit of all readers.
registered patent attorneys we represent If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to

hundreds of inventors all over the U. S, protect the inventor as far as it is possible to do so.

and Canada in the advancement of inven- Should advice be desired by mail a nominal charge of $1.00 is made for each question. Sketches
tions. Our schedule of fees will be found and descriptions must be clear and explicit. Only one side of sheet should be written on.

reasonable. The form ‘“Evidence of Con- NOTE:—Before mailing your letter to this department, see to it that 'your name and address are
ception*’ samp'e, instructions relating to upon the letter and envelope as well. Many letters are returned to us because ecither the name of

obtaining of patent and schedule of fees the inquirer or his address is incorrectly given.
sent upon request. Ask for them,—a post .

card will do.
CAPLESS FOUNTAIN PEN

(963) D. S. Elgin, N. S. Dittsburgh. Ta., says
he has designed a fountain pem requiring no cap
and which is instantaneously ready ‘for use.
Reglstered Patent Attorneys fn U.S. and Canada A. If a pen of the type dgscnhed in your letter
255 Ouray Bldg., Washington, D. C can he made so as to he practical and so as to l:)pclrxi
. A ate every time that the user desires it to, it shou
Originators of form Evidence of Conception™ certainly find a ready sale. However, we cannot
comment further upon the system unless you desire
to supply us with complete details.

IDEA PROTECTION
(964) Henry Blume. New York. N. Y., wants
to protect his idea of a perpetual motion machine
before having a model made and asks us what lie
shonld do.

The simplest way to protect yourself would
be Iy making up an evidence of conception which
consists of drawing up a complete set of designrs
aud specifications covering the device and having
cach sheet signed, sealed and dated by a notary
public and before two witnesses. This estab-
lishes a claim of priority. The evidence is for
vour own files and only to be used in case of neces-
sity for prosecuting infringers.

TO THE MAN WITH
AN IDEA

1 offer a comprehensive, experienc-
ed, efficient service for his prompt, le.
gal protection and the development of
his proposition.

Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior Unitel States patents
etc. I'reliminary 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 expeuse.

Booklet of valuable information and form
for properly disclosing your ides, fres on
request. Write today.

B8 RICHARD B. OWEN, Patent Lawyer

3|l 164 Owen Building, Washingten, D. C.
41V Park Row. New York City

MARKS

COLLAR BUTTON

(965) John Becker, Warren. Idaho, has beem
granted a patent on a collar button made in the
form of a hinge-like structure which is placed on
the shirt band and then clamped under and around
the collar. He has been unable to sell the idea on
a royalty basis and asks us ii he should go into
the manufacture of the product.

A. You have probably discovered by this time
that it will be difficult for you to place your idea
on the market. The reason for this is quite
obvious. There are entirely too many operations
which must take place in order to fasten the collar
to -the short and the only apparent advantage is
that it does not distort the button-hole tab of a

oy I RS h el TR gt o mh 08 e e

. RADE o collar. This advantage is slight and probably ques-
152 B e b tionable. A collar fastener should in all cases be
i CEREGISTERED <0 speedy in insertion; it should make it easier for

the collar to be placed on the collar-band rather

than make it more difficult. The less metal that

who derive larg- toniches the neck, the better that collar fastener.

N I est profits know | In your device the hinge is bound to irritate the
and heed cert_an} neck ; a good portion of the metal touches the neck
sim

) . ple but vita constantly, The clasp must first be fitted down

incts before applying for' Patents. Our book Patent- | . .r the shirt band and then must be raised upon

Sense gives those facts; sent free. Write the collar itself after the collar has been located
over the button.

LACEY & LACEY We certainly would not suggest that you go to

644 F STREET, WASHINGTON, D. C. the expense of having the dies made for this par-

Established 1869 ticular device or try to sell the marketed article,

INVENTORS PROTECT

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-
vention Blank, sent Free on request. Tells our terms, methods, etc. Send
model or sketch and descrintion of
o Yo o e Y/ O invention for INSPECTION and
s INSTRUCTIONS FREE. TERMS '
1t REASONABLE. BEST REFER- |
: ENCES.

e - IRANDOLPH & CO.

City .. B T I ! Dept. 172, WASHINGTON, D- C-

Name o e A R sreineaavevrae

Tf tbere is any possible way of selling the inven.
tion, we would suggest that you do so, otherwice
it wonld secin to us that the idea is a dead issue
and could not possibly find a favorable market.
We do not think that $450 is too much for the
dies. A small die averages about $200 and you
will need more than one to make the finished article.

CHAIN FASTENER

(966) Alex Barna, Belle Mead, N, J., asks our
opinion of a log cabin fastener of seemingly con-
ventional design.

A. We do not see any advantage whatsoever
in your particular type of chain fastener. It does
not appear to be any simpler or to have any advar-
tages over the types of chain fasteners in use taday.
1 ossibly you could obtain a patent on your par-
ticnlar suggestion, but even at that, we are very
much of the opinton that such a patent wonld not
be at all valuable. We would, therefore, not advise
you to invest any more time or mioney in the
prosecution of this idea.

TO SUE OR NOT TO SUE

(967) O. S. Whitehurst, Gloucester, N, C.,
claims that a certain concern has stolen his inven-
tion of a two-filament electric lamp and wonders
what he can do about it.

A. H you can prove that the concern now
manufacturing the two-filament electric light bulb
actually infringed on your idea you can probably
sue that concern.

You state merely that you have ample proof that
you are the inventor thereof. That proof woull
have to consist in having built a working model
of the device before it was actually patented by
the concern now making tbe same.

Two-filament lights are old and have bheen known
for a great many years. The main invention is the
switching mechanism enabling the individual to
operate either one filament or the other as desirel.

RADIATOR SIGNAL
(968) G. H. Wenn, New York, N, Y., acks
our opinion of a semaphore signal to indicate it
the water in the radiator of a gas engine is too hot.
In regard to the Stop and (o sign, or a
semaphore, to indicate when the radiator of an
antomobile is too hot or cold, we wonll suggest
that yon look at the radiator caps of some of the
automobiles in New York and you will find tha
the identical system is now in use,
This article may be purchased in any of the
larger automobile supply storcs,

COOKIE CUTTER

(969) William Atherton, Ford City, Ontario.
Canada, has designed a unique cookie cutter which
rolls along as it cuts. e asks our opinion of 1he
system,

A. Tt would scem that you have a rather clever
little device for cutting Jough. If the device could
he properly financed and promoted, you shoutl
have no trouble in selling it through the mediuma
of department and houschold furnishing stores.
However, a device of this nature will not prove
profitable to you unless you can manufacture it o
a large scale or sell the rights to the idea. Thi«
coutd probally be done without applying for o
patent and consequently you wonld save just that
much money. DProtect yourself by means of an evi-
dence of conception which consists of drawing up a
complete <et of designs and specifications cover-
ing the device and having each sheet signed.
sealed and dated by a notary public and before two
witnesses. This evidence is for your own files and
only to be used in case of necessity for prosecut-
ing infringers.
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MY PATENT
LAW OFFICES

: INVENTORS

\ Write for these

At the left is a
view of my draft
ing and specification
offices where a large
staff of experienced ex
perts are in my constant employ. All draw
ings and specifications are prepared under
my personal supervision.

PROTECT YOUR IDEAS| [

Take the First Step Today—Action Counts | ——

—

If you have a useful, practical, novel idea for any new article or for an improvement on an old one, RE C o R D
you should communicate with a competent Registered Patent Attorney AT ONCE. Every year ~— OF —
thousands of applications for patents are filed in the U. S. Patent Office. Frequently twe or more INVE NTION
applications are made for the same or substantially the same idea (even though the inventors may

live in different sections of the country and be entirely unknown to one another). In such a BLANK
case, the burden of proof rests upon the last application filed. Delays of even a few days in fil- e=—3
ing the application sometimes mean the loss of a patent. So lose no time. Get in touch with me TO WHOM T

MAY CONCERN

%)

Uy

at once by mailing the coupon below.

No Charge for Information Strict Secrecy Pre-
oh How to Proceed served—Write Me in

The booklet shown here contains valuable information relat- ( 1 4
ing to patent proceedure that every inventor should have. Confldence
And with it | will also send you my "Record of Invention’ All communications, sketches, drawings, etc.,

form, on which you can sketch your idea and establish its ;e held in strictest confidence in strong, steel,
date before a witness. Such evidence may later prove valu-
able to you. Simply mail the coupon and I will send you the
booklet, and the ‘Record of Invention” form, together with
detailed information on how to proceed and the costs in-
volved. Do this NOW. No need to lose a minute’s time. The
coupon will bring you complete information entirely with-
out charge or obligation.

Prompt—Careful

Efficient Service 'Mail this Coupon ”Om

This large. experienced organization devotes its entire time
and attention to patent and trademark cases. Our offices
are directly across the street from the U. S. Patent Office.
We understand the technicalities of patent law. We know the
rules and requirements of the Patent Office. We can proceed
in the quickest, safest and best ways in preparing an applica-
tion for a patent covering your idea. Our success has been
built on the strength of careful. efficient, satisfactory service
to inventors and trademark owners located in every state in
the Union.

Clarence A. O’Brien

Registered Patent Attorney

fireproof files, which are accessible only to
authorized members of my staff. Feel free to
write me fully and frankly. Your case will
have my personal attention. It is probable
that | can help you. Highest references. But
FIRST—clip the coupon and get my free
book. Do THAT right now.

CLARENCE A. O'BRIEN

Registered Patent Attorney,

53-M Security Savings & Commercial Bank Bldg.,
Washington, D. C.

Please send me your free book, "How to Obtain a Patent,”
and your “"Record of Invention” form without any cost
or obligation on my part.

Member of Bar of: Supreme Court of the United Name ....... el ;& B e o sanss s s i MEBEBIE (G edbn b
States; Court of Appeals. District of Columbia
Supreme Court. District of Columbia; Address . ............ e e e e e e

United States Court of Claims @ = = REUTTEFEUARSESTAFVES ST RASERSTERS RS RS
Practice confined exclusively to Patents, Trademarks, and
Copyrights

=
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“The Boss Didn’t E
Know My Name”
“He said my face was more or less
familiar and he remembered seeing me
around, but he didn’t even know my
name until the 1. C. S. wrote him that
George Jackson had enrolled for a
course of home study and was doing

fine work.

“‘Who’s George Jackson?’ he asked.
Then he looked me up. Told me he
was glad to see I was ambitious. Said
he’d keep his eye on me.

“He_did too. Gave me my chance
when Frank Jordan was sent out on the
zoad. 1 was pro-oted over older men
who had been with the firm for years.

“My spare-time atudying helped me
to get that job and to keep it after 1

got it. It certainly was a lucky day for
me when 1 signed that 1. C. S, coupon.”*

How much longer are you going to wait before
you take the step that will bring you advancement
and more money?

It takes only a moment to mark and mail this
coupon_and send it to the International Correspon-
dence Schools at Scranton. Isn’t it better to do this
today than to wait a year or five years and then
wish you had?

Mail the Coupon for Free Booklet

O e o = e e - ——— —a— a— ——
INTERNATIONAY. CORRESPONDENCE SCHOOLS
Box 6165-E  Siranten, Penna.

Oldest and lorgest correspondence schoools 4n the world

Without cost, please tell me how I can qualify for the
position or in the subject before which I have marked an X:
BUSINESS TRAINING COURSES

[1Rusiness Management Salesmanship
“JIndustrial Management Advertising
Personnel Organization after Letters

e
8how Card Lettering
Stenography and Typing
Business English

Civi) Bervice

Railway Mail Clerk
Common School Subjecta

Traffic Management
HBusiness Law
Banking and Banking Law
.| Accountancy (including C.P.A.)
_INichotson Cost Accounting
High School S8ubjects

_| Bookkeeping
:iPrlnto Secrets
Spanish % French Ilustrating

TECHNICAL AND INDUSTRIAL COURSES
"'Elloctncal Engineering "] Archi

T

Electric Lighting _lArchitects’ Blueprinty
1 1 Engineer Contractor and Builder
| 1 Dr Architectural Draftsman
. 8hop Practics Concrete Builder
Railroad Positions Structural Engineer
_1Gas Engine Operating _iChemistry (] Pharmacy
Civil Engineer jAutomobile Work

_| Airplane Engines
ning i: Agrieulture and Poultry
O Radio Mathematics

Surveying and Mapping
CIMetallurgy ] Mini
Stean. Engineering

Name.......,

Street
Addreds....

6-26-25

City......... oo | U bormerercroo-oomenonron o o mco

OCCUDALION. ....oueiiiierriens cereat bersecireesens beesibee o .
1f you reside in Canada, send this coupon to the Interng-
géonal Corr di Bckools C dian Limited, Afontread

PATENTS

TRADE MARKS DESIGNS
FOREIGN PATENTS

MUNN & Co.

PATENT ATTORNEYS

Asseclated since 1846 with the Scientific American

1518 Scientific American Bldg., New York City
525 Scientific American Bldg., Washington, D.C,

1314 Tower Building, Chicago, I/l

667 Hobart Building, San Francisco. Cal,

522 Van Nuys Building, Los Angeles, Cal.
Books and Information on Patents and TradeMarks

y Request.

—

Insure your copy reaching you each month. Sub-
scribe tZOSCIENCE AND INVENTION—$2.50 a
year. Experimenter Publishing Co.. 53 Park Place,
New York Citv,
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| Into the Fourth Dimension
3 By RAY CUMMINGS
! (Continucd from page 303)

b bl B i -

e e

us, to enter perhaps into a frustration of
our plans, with which my imagination now
endowed its purpose, made me read into its
attitude a tenseness of line: an alertness,

even a guarded wariness which had not
scemed inherent to it before.  \Was  this
thing indeed aware of our purpose? Was

it waiting for Wilton Grant to come into the
shadows to meet it upon its own ground?
With an equality of contact, was it then
planning to set upon him?

Bee was murmuring, “It's waiting for you.
Will, it’s waiting for you to come i
Shuddering words oi apprchension, of which
abruptly she seemed ashamed for she check-
ed them, going to the table where she began
adjusting the apparatus,

“I'm coming,” said Will grimly. “It will
do well fo wait, for I shall be with it pre-
sently.” He stood for a moment before the
thing, contemplating it silently. Then he
turned away, turned his back to it; and a
new briskness came to his manner,

“Rob, I'm ready. Bee knows exactly

“Wilton’s eyes were closed. They opened now,
and his arm and hand with a wraith-like qual-
ity come upon them, were raised to a gesture.

The signal. I would have stammered so to

Bee, but already she had marked it and shut

the current off. And very quietly, unhurried,

she bent over and disconnected the wires, cast-
ing them aside.

what we are to do. I want you to know
also, for upon the actions of you two, in a
measure depends my life. I shall-sit here on
the mattress. Perhaps, if I am more dis-
tressed than I anticipate, I shall lic down.
Bee will have charge of the current. There
will come a point in my—departure when
you must turn off the current. disconnect
the wires from me. If I am able, T will
tell you, or sign to you when that point is
reached.  H not—awell then you, must use
your own judgement.”

“But I—I have no idea—" T stammered.
Suddenly I was trembling. The responsibil-
ity thrust thus upon me seemed at that
moment unbcarable.

“Bee has,” he interrupted quictly. “In
gencral I should say vou must disconnect
when I have reached the point where I am
—” He halted as though in doubt how to
phrase it—"the point where I am half sub-
stance, half shadow.”

To iy mind came a mental picture which
then seemed very horrible; but resolutely I
put it from me.

“You're ready, Bee?” he asked.

“Quite ready, Will.” She was counting
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535 1™ IN ONE DAY
So writes W. H. Adams of Ohio. Letter from
V. A. Marini of California reports S salesin
three months. Jacob Gordon of New Jersey
$4000 profits in two months.” Alexander of Penn-
aylvania “$3000 profits in four monthe.” Ira Shook $366
sales in one day.  Bram ht ane outfit April 5 and 7 more
by A\I‘\Ilhf: Iwal gzu t on:‘c:t.f_n ﬂl%olo% mn:n withiiz
:nm . J. R, Bert says "only t’;dng“l ever bw‘hp. t thals
nullo!ndvtnbommt." J’S\n Culp say=: -

" ‘Everything going lovely.
te wi 1 red

= B \
ﬂmﬁ START YOU IN BUSINESS
secret f N i
vty mwmfxup.e r::e:n:hrhl and equipment. Little
Eulld a Business of Your Own
o limit to the sale of Crispettes. Everybody likes them, It's
& delicj food fecti Write { i
that will make you independents - Btart now. i your own et
Profits $1000 a Month Easily Possible

Send postal for illustrated book of facts. It contal h
astic letters from others—showa their places co‘;nb:u’:l:f t‘e-l’!;
Bow and when to start, and all information needed. F:
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out a number of the tiny pellets with hands
untrembling. The woman in Bee was put
aside: she stood there a scientist’s assistant
cool, precise, efficient.

‘I think I should like less light,” Le said;
and he turned off all the globes -but one.

left the room in a flat, dull illumination.
He took a last glance around. The win
dow sashes were up, but the shades were
lowered. A gentle breeze irom outside

]
i

1

fluttered e of them a trifle. Across the I

room the spectre, brighter now. stood im-
mobile. The clock marked one minute of ten.
“Goodl,” said Will. He seated himself
cross-legged in the center oi the mattress.
[n an agony of confusion and helplessness |
stood watching while Bee attached the four
wires to the garment he wore. One on each
his upper arms, and about his thighs
where the short trunks ended.
Again [ stammered, "Will, is this—is this
all vou're going to tell us?"”
He nodded. *“All there is of importance
A little tighter, Bee. That's it—we
must have a good contact.

for
Perpetual Motion

When SCIENCE AND INVENTION
Magazine was still in its infancy, the editors
denied the possibility of constructing a per-
petual motion machine using those forces of
nature as we now know them.

Since that time the editors have recsived
thousands of different designs for perpetual
motion devices, and have received hundreds
of circular letters soliciting finances for the
building of perpetual motion machines.

The editors know that if they receive these
letters, there are thousands of others in this
country who get similar letters and who fall
for the claims made in the numerous pros-
pectuses giving the earning capacities of the
various machines.

Most of the shares of stock for these per-
petual motion machines are being sold at a
rate of $1.00 per share, although some inven-
tors are trying to sell shares of stock at
$100.00 per share.

Therefore the editors of this publication
say. “Just come in and show us—merely
SHOW us—a working model of a perpetual
motion machine and we will give you $5.000.
00. But the machine must not be made to
operate by tides, winds, waterpower. natural
evaporation or humidity. It must bs perpet-
ual motion.”
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‘l mean,” I persisted, “when you are—
are shadow, will we be able to see you

He gestured. “As you can see that thing
over there, yes.”

His very words seemed unavoidably hor-
rid. Soon he would be—a thing, no more.

“Shall you stay here, Will, where we can
see you?"

He answered very soberly, “I do not
know. That. and many other things. [ do
not know. I will do my best to meet what
comes.”

“But you’ll come back here—here to this
room, [ mean?”

‘Yes—that is my intention. You are to
wait here. in those chairs. One oif vou al-
wayvs awake, you understand—for I will
need vou, in the coming back.”

There seemed nothing else I would ask,
nd at last the moment had come. Bee
handed him the pellets. and held the glass
ot water. [For one brief instant [ had the
sense that he hesitated, as though here upon
the brink the human fear that lies inherent
tn every mortal must have rushed forth to
<tav his hand. But an instant only, for
calmly he placed the peilets in his mouth
and washed them down with the water

>~
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“Now-—the current, Bee.”

His voice had not changed; but a moment
after I saw him steady himself against the
mattress with his hands; momentarily his
cyes closed &s though with a rush of gid-
diness, but then they opened and he smiled
at me while anxiously I bent over him.

“All right—Rob.” He seemed breathless.
“I think—I shall lie down.” He stretched
himself at full length on his back; and with
a surge of apprehension I knelt beside
him. I saw Bee throw on the little switch.
She stood beside the table, and. her hand
remained upon the switch. Her face was
pale, but impassive of expression. Her gaze
was on her brother and I think I have
never seen such an alert steadiness as marked
1t.

A moment passed. The current was on,
but I remarked unmistakably that no sound
came from it. The room indeed had fallen
into an oppressive hush.” The flapping
shades momentarily had stilled. Only the
clock gave sound, like the hurried thumping
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of some giant hecart, itself of all in the
room most alive.

Wilton Grant lay quiet. His eyes were
fixed on the ceiling; he had gone a trifle
pale and moisture was on his forehead, but
his breathing, though {aster, was unlabored.

I could not keep silent. “You—all right,
Will.”

At once his gaze swung to me. A smile
to reassure me plucked at his parted lips.
“All—right, yes.” His voice a half-whisper,
not stressed, almost mnormal; and yet it
seemed to me then that a thinness had come
to it.

Another moment. The putty-colored gar-
ment he wore had lost the vague sheen of
its reflected light and was glowing with an
illumination now inherent to it. A silver
glow, bright like polished metal; then with
a greenish cast as though phosphorescent.
And then, did I fancy that its light, not
upon it or within it, but behind it, showed
the garment turning translucent?

I became aware now of a vague humming.
An infinitely tiny sound—a throbbing hum
fast as the wings of a humming bird, near
at hand, very clear, yet infinitely tiny. The
battery—the current; and yet in a moment
with a leaping of my heart, I knew it was
not the current but a humming vibration
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irom the body of Wilton Grant. A sense |
i revulsion, a fear—I have no memory '
wlequately to name it—swept me. I rose
tastily to my feet; as though to put a
vreater distance between us I moved back-
ward, came upon a leather easy chair, sank
‘nto it, staring afrighted, fascinated at the
hody recumbent before me.

The change was upon it. A glow had
«ome to the ruddy pink flesh of the arms
and legs, bared chest. throat and face. The
pink was fading, replaced, not by the white
pallor of bloodlessness but by a glow of
<lver. A mere sheen at first; but it grew
‘nto a dissolving glow seeming progressively
to substitute light for the solidity of human
flesh.

And then I gasped. My breath stopped.
For behind that glowing, impassive face
.aw the solid outlines of the mattress tak-
ing form, saw the mattress through the face,
t"e chest, the body lying upon it.

Wilton’s eyes were closed. They opened
wow, and his arm and hand with a wraith-
like quality come upon them, were raised

+5 a gesture. The signal. T would have
tammered so to Bee, but alrecady she had
marked it and shut the current off. And
very quietly, unhurried, <he bent over and
¢ «eonnected the wires, casting them aside.
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llE A Few “Radio News"’

’ October Features )

“Wired Radio” and Its Applications.
By M. L. Muhleman

Types of Audio Frequency Amplifiers,
By Sylvan Harris

Assuring Safety in Radio Installations. )
By A. P. Peck |
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The Excelsior Receiver.
The Infradyne Receiver. {
A *5 in 2" Receiver,

New Developments in Radio Apparatus.
By G. C. B. Rowe

1
A Perfect Static Shield. 1
1
4
{

By Volney G. Mathison

B’ Battery Eliminators.
By M. L. Muhleman

A New Amplifier and “B’* Supply Unit, 4
By A. H. Lynch and R. R. Mayo
“Echoing Silence,”” Part IL )

By George B. Ludlum
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The humming continued ; so faint. so rapid
I might have fancied it was a weakness with-
in mv own ears. And presently it ceased.

Bee sat in the chair beside me. The body
.1 the mattress was more than translucent
row; transparent so that all the little
its of the mattress-covering upon which
it lay were more solidly visible than any-
ting of the shadowy figure lying there.
A shadow now; abruptly to my thought it
wa~ Wilton Grant no longer.

And then it moved. No single part of it:
as a whole it sank gently downward, through
the mattress, the floor, until a foot or so
heneath, it came to rest. \With realization
my gaze turned across the ronom. The silent
spectre was still there, standing beneath the
floor, standing [ realized, upon the same
lower level where the shadow of Wilton
Girant now was resting.

I turned back, saw Bee sitting beside me
with white face staring at the mattress; and
I heard myself murmur. “Is he all right
do you think? He hasn't moved. Shouldn’t

he move? It’s over now, isn't it?”

She did not answer. And then this
wraith of Will did move. It seemed slowly
to <it up; and then it was upright, wavering.
[ stared. Could I see the face of my friend?
Could T mark this for the shadow of his

(Continued on pau> 343,
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New-way shaving
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discovering it
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barber-edge blade, speedy, super-comfortable.
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Valet AutoStrop Razors.
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! Into the Fourth Dimension
: (Continued from page 547)

familiar figure, garbed in that woven suit?
It seemed so. And yet I think now that I
was merely picturing my memory of him;:
for surely this thing wavering then before
me was as formless, as indefinable, us
clusive of detail as that other, hostile spectre
across the room.

Hostile! It stood there, and then it too
was moving. It scemed to sweep sidewise,
then backward. Ah, backward! A triumph
came to me that perhaps now a fear lay up-
on it. Backward, floating, walking or run-
ning I could not have told. But backwurd.
beyond the walls, the house, smaller int.,
the dimness of distance.

Was the shadow of Wilton Grant folliw -
ing it? I could not have said so. But
it 100, was now beyond the room. Moving
away, growing smaller, dimmer until at last
I rcalized that I no longer saw it.

We were alone Bee and I; alone t.
wait. The mattress at my feet was empty.
I heard a sound. I turned. In the leather
chair beside me Bee was sobbing softly 1.
herself,

CHAPTER 1V
THE RETURN

HE hours seemed very long. A
singular desire for silence had

fallen upon us. For myself, and it
is my thought that the same emotion
lay upon Bee, there were a myriad questions

}'vv - - - -
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To Readers of

«THE EXPERIMENTER"”

}  You will find the best features of THE EX-
t PERIMENTER preserved in SCIENCE &
INVENTION, besides a brand new ‘‘Model
Department’’. See the beautiful Silver
Trophy cup for best model each month des-
) cribed elsewhere in this issue.
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upon which idly I would have spoken. Yet
of themselves so horrible, so fearsome
seemed their import that to voice them would
have been {rightening beyond endurance.

Thus, we did not speak; save that at fir<:
I comforted Bee, clumsily as best I could,
until at last she was calmer, smiling at mc
bravely, suggesting perhaps that I would
sleep while she rematned on watch.

The clock ticked off its measured passing
of the minutes. An hour. Then midnight.
The window shade was flapping again with
the night wind outside. 1 rose to close the
sash, but Bee checked me,

“He might want to come in that way. You
understand, Rob——="

Memory came to me of the half-material-
ized spectre of that Kansas farmhouse. that
apparition so ponderable of substance that
it must periorce escape by the opened win-
dow. T turned back to my chair.

“Of course, Bee. I had forgotten.”

We spoke in hushed tones, as though un-
seen presences not to be disturbed were
around us. Another hour. Throughout it
all with half closed eyes I lay back at
physical ease in my chair, regarding the
white walls of our little room so empty.
We still kept the single dull light; dull, but
it was enough to illumine the solid floor,
that starkly empty mattress, the white ceil-
ing, the four walls, closed door at my side,
the two windows, one of gently flapping
shade, And as musingly [ stared, the sensc
of how constricted was my vision grew up-
on me. I could see a few fect to one blank
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FREE

Send for this guide to Radio
prices and Radio quality. All of

our vast resources and radio experience have
been utilized to assemble for you in one gigan-
tic institution, the best and newest things in radio.
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Latest 1927 Models
All Randolph sets are sold at amazingly low
prices. No matter what kind of set you want
no matter how little you want to pay—you can
select YOUR SET AT YOUR PRICE from the
Randolph catalog.

Radio Kits

Radio Parts and
Supplies

The Randolph catalog also contains a most
complete line of *“B” Battery Eliminators. in.
cludinz the famous Raytheon Eliminators; the
latest type of Loud Speakers, Cone Speakers, a
complete line of quality “A” power units —in
fact, you will find listed in this wonder book
every part that goes into the construction of a
radio set, or any accessories you desire, at prices
that mean a substantial saving to you.

Free Radio Service

Everyone has need for radio service. The
average man has no time to keep up with the
rapid developments of radio. We employ Radio
Engineers who have made radio their life work.
Their expert advice and helpful suggestions

This Coupon Brings th

Wiy We Suve You Money

Because we handle radio exclusively
and sell a tremendous volume of
everything in Radio, we can concen-
trate our buying power for the ben-
efit of our customers.

Volume purchases regulate prices.
We command rock bottom prices from
manufacturers, and in many cases we con-
tract for entire factory output of exclu-
sive products. You will benefit by our
great volume of purchases and sales, by
securing anything you may want in radio
at a substantial saving.

Great RADIO Book FR

? ]

Includes the following well known circuits, de- solve every radio problem of our customers. ] ']
sigdned and appnﬁ'eﬁ by Me wogld’s {O{Iemost o G = lllé?)r\‘lD%LPH AR‘ ‘DIS COFSPOR‘ \TION :

r gineers: Madison Moore Super; Victor- N 1 s 7
e:nmS::ell';e%ilver Marshal Six; Sargent’s In- ur uarantee : Chicago ﬁl];’:(’isve, ept 1
frnﬂ{ne;skemlerNSupeAr: Sho!{thnv:: Kli(tsd: 9- Ever'y la'rt:::lo in our c'ataloglz based on B0 !

= uper; New Acme Reflex; Cockaday; careful ia a a t W % — i
;‘eut:‘:dynep: Browning-Drake; all classes of guarantee otro :;zlf':lpyzsesr?nlte:'ls'lzl oui ! Send me—free your 84-p:1ge, 1927 Radio :
radio frequency, Super Heterodyne and every catalog with our cwn as well as manufac- : Book. g
other approved popular circuit. turer’s assurance of quality. H :
. 1
[ ] —= e
YOU MUST HAVE THIS BOCK g Name .
Space limitations here prevent our telling you more about the Randolph Catalog. Simply : Street and No. 1
fill out and mail the coupon—or you may send a postal or letter—and this truly remarkable Radio » 1
book will come to you ABSOLUTELY FREE. MAIL THE COUPON NOW. THF 8 RFD Box =
- - ’ F.D.__ _ 1
[}

Randolph Radio Corporation : ., ;
180 North Union Avenue « Dept. 18 + Chicago, IIl. Y
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STRONGFORT
Builder of Men

THINK WHAT IS

have children—what

dark and gloomy to
is held out to you
I CAN HELP YOU

Science of

alling,

hopolessness and

such ailments as

ing and abusing the

thought lost furover
fidence, vitality, am

The experience and
and Conservation of
self over into a vi
with
you how to be true
is absslutely free.

ttal information and

a success maker and
right new—TODAY.

lIONEL

DEPT. 238
==ma=cLiP AN

Mental Energy.” 1

STRONGFORTISM has

Rupture, Nervousness, Bad
Depletion, Impotency, ete., and the results of neglect-

STRONGFORTISM has restored

1009 pep, power and personality.

Don’t Wreck Your
Married Life!

Are you going to commit a com-
mon ¢rime by marrying a girl,
when you knew that you are a
physical  dereliet, floundering
around in the arip of diseases
and allments which you are
afraid to acknowledge?

Cut out attempts at decep-
tion.  You can’t fool anyone.
The girl will find you ~out.
What you are your children will
be—and your weaknesses and
defects will be visited wupon
them. it is the inexorable law
of Nature. Your children, i1
you have any, will live to curse
yau,

You don’t want to deceive the
pirl who loves and trusts you
and wreck her life by making
her the mother of little ‘anes who
will cause her to curse the day
she married you. You want her
to bear happy, healthy, laugh-
ing ehildren, who will grow up
into strong, virile men and wo-
men, a source of joy and com-
fort to you both in your oid age.

Fit Yourself

for Matrimony

It Is a erime to marry when you
know that you are not physlcally
fit. That pure girl is blinded
by her love for you and does
not realize your deficieneies.
She thinks you are a prince
among men—the ideal of vigor-
ous manhood. She pictures you
as her hushand and father of
her children.

AHEAD FOR YOU'—Disappoint-

ment, disqust, divorce, perhaps—and, it you marry and

sort of children can you expect?

I you are weak, nervous, siekly, watery-blooded, your
children will be rickety, puny, scrofulous, sallow-faced
weaklings of whom you will be ashamed.

YOU KNOW that you are not fit—you dare not marry
in your piesent physical condition.

The future looks
you. But CHEER UP—mr hand
in friendship—I1 want tc heip
THROUGH

STRONGFORTISM

Health and Strength

fitted thousands of weak,

impotent discouraged men out of the bog of
despair
stralght road to health, happiness and prosperity.

STRONGFORTISM has aided Nature In overcoming

and placed them on the

Catarrh, Constipation, indigestion,

Blood, Poor Memory, Vita

body.

the manhood they
and has given them renewed con-
bition, success and fitted them for

the responsibilities of marriage and parenthood.

Write for My Free Book

research of a lifetime are con.

tained in my wenderfully Instructive book, *‘Promotion

Health, Strength and Mental En-

ergy.” It will tell you 1ran‘(ly how you can make your-

specimen of vital manhood
It will shew
best that is within you. It

gorous

to the

Just check the subjects on the free
consultation coupon on which you want special confiden-

It is a man-builder—
Send for my free book

STRONGFOR

send to me.
a lifesavor.

Physical and Health Specialist for over 23 Years

NEWARK, N. J.
D SEND THIS COUPON®= ===

FREE CONSULTATION
ABSOLUTELY CONFIDENTIAL
MR. LIONEL STRONGFORT,
Strongfort Institute, Dept. 238, Newark, N.J.

Please send me absolutely free my eopv of your book,
“Promotion and Conservatlon of Health, Strength and

have marked (x) before the subjeets

in whieh I am most interested.

..Colds ..Weak Eyes ..Vital Losses
.Catarrh ..Flat Chest ..Lung Troubles
.Asthma ..Despondency ..Poor Circulation

.. Headache .. Emaciation ..Round Shoulders
. Rupture ..Rheumatism ..Youthful Errors
.Thinnsss .. Nervousness ..Manhaod Restored

..Pimples ..Constipatlon ..Skin Troubtes
.Insomnia ..Nlght Losses .. Stomach Disorders

..Impotency ..Short Breatit ..Increased Meight

..Overwsight ».Weak Heart .. Museular
.. Weak Baek ..Great Strength Development

N : . wsieged boos
Age..... Qecupation. ..............
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wall or another, or to the ceiling above, the
floor below, but no further. Yet awhile ago,
following the retreat of those white ap-
paritions, my sight had penctrated beyond
the narrow confines of this room into dis-
tances illimitable. And to me then came a
vague conception of the vast mystery that
lay unseen about u$, unseen until peopled by
things visible to which our sight might
cling,

' he realm of unthought things!
I was struggling to think them.
of things unseen. Yet I had seen of them
some little part. The wonder came to me
then, were not perchance, unthought things
non-existent until some mind had thought
them, thus to bring them into being?

Two o'clock. Then three. Five hours.
He had said he might return in five hours.
I stirred in my chair, and at once Bee
moved to regard me.

“He will be coming, soon,” I said softly.
“It is five hours, Bee.”

“Yes, he will be coming soon,” she an-
swered.

Coming soon! Again I strove with tired
eyes to strain my vision through those solid
walls. He would be coming soon; I would
see him, far in the distance which his very
presence would open np to me. Then—an

Yet now
The realm

Bee's agonized call rang out.
you, Will?*”*
me.
within our walls.
a cast of green had come to it; a first faint

“Willt 1Is this
We stood together; she clung to
The figure advanced, stood now quite
No longer wholly spectral,

semblance of solidity. It stood motionless:
drooping, as though tired and spent. Was it
Wilton Grant?

hour later, or nearly—I thought I saw himn,
but it was a glint of light on a tiny nail-
head buried in the wall.

And then I saw him! Straight before us.
Beyond the wall, with unfathomable dis-
tances af emptiness around him. It might
have been our light gleaming upon an un-
noticed protuberance of the rough plaster
of the wall, so small was it; but it was
not, for it moved, grew larger, probably
coming toward us.

Bee saw it. “He’s there! See him
Rob!” Relief in her tone, so full to make
it almost tearful; but apprehension as well
for to her as to me came the knowledge
that it might not be he.

Breathless we watched; waited; and the
white luminosity came forward. Larger,
taking form until we both could swear it
was the figure of a2 man. Lower now, be-
neath the level of our floor.
ped before us almost within the confines of
the room.

We were on our feet. Was it Wilton
Grant? Was this his tall, spare figure—this
lumious, elusive white shape at which I
gaped? Did I see his shaggy hair? Was
that his brief woven garment? 1 prayed
that my imagination might not be tricking
me.

Bee's agonized call rang out. Is
this you. Will?”

“Will !

It came. stop- |
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CUARANTE?

-
: Battery Prices

SMASHED!

To Consumers Only
Here is a real battery quality,
s 4 guarqntced to you at prices
¥ thatwill d the entire bat-

tery-buying public. Order Di-
rect From Factery. Put the
Dealer’s Profit in vour own pock-
HiY et You actually suve much more

¥ than half, and so that you can be
convinced of true quality and perform-
ance, we give a Written 2- Year Guaran-
tee. Here is your protection! No need to
take a chance. Our battery is right-- and
the price ia lowest ever made. Convince
yourself. Read the pricesl

Auto Batteries Radio Batteriesg

Sy lipess $850 evat it ams. $430
W13 Viate, ott, mp. 5 4
12Velt, 7Piate. 31523 BVCl140 amp 3} ) 20

Buy Direct=Send No Money
We nak no deposit. Slmply send name and ad-
dresaand siylo wanted. Battery wili be ahipocd
same duy we receive {om'.order Express C.0.D.
subject to your examination
on arrival, ugrantce
accompanies encﬁ battery
We allow 5% discount
for cash in full with or-

er. You cannot lose!
Send &our order today
~NOW!

ARROW BATTERY CO.
Dept. 9 1215 So. !
Wabash Ave.,Chicago

5 WADE BENCH LATHE
m

For Repair Shops,)Amateur Me-
chanics, Mode! Makers, Inventors
who want a real, gecurale machine
tool at aprice within easy reach. A

i complete shop in itnelf. Capacity 4
in. diumeter x 12 in, length, Hane

. and other mater-

o is a
eral times the
high deygree of accuracy. quaiity of
materials, workmanship and finish.

The sliderent has travel entire
length of bed. Leadscrew inside
bed: Hotlow apindie

No. 1 Lathe, plain headstock - - $28.00
No. 2 Lathe, glckq;eared + $8.00

Either lathe with 18 {o. leogth between cen-
ters, $7.00 extra, Complete line of aecersos
rics. By all means write for this tree book.

THYE GEROLD COMPANY
120 Liberty St., New York

E
Deot. 5-47,

Use and In.

troduce MELLINGER CORD TIRES
0 M I L E
* GUARANTEED |

Lowest WholesalePrices in Amer-
fea. Shipped prepaid on approval. Make
hig money nllor part time, No capitaior
experlence. Sample sections furnished.

UR TIRES FREE!?

Simply send name today for FREE BOOK, telle f
how thoussnds do big business. Specish Axonts’
Otter, Wholesale Prices and FREE Sampie Kit.
MELLINGER TIRE & RUBBER CO.
Dept. 411, KansasCity, Mo.
Dept. 411, Philadelphia. Pa. NEAREST
| Dept. 411, Oukiand. Calif. OFFICE

GAS BLOW TORCH and SOLDER IRON HEATER
Connects to any gas jet or
gas conneetion. No alr at-

WRITE

- tachment necessary. Heats

. % solder iron in less than a

o oace MiNULE, For hone use,

N g repair shops. laboratories,

ST e D manufacturing plants, _and
. % foundries. A wonder for
B the mechanic’s work bench

7
ﬁ’/L- Laces g '“"‘nAnd for dentist.

last 87 fong, 1" in
Postpaid $1.00; Canada $i.40 diameter—Intense Heat.

TRI-UNE CO., Dept. 804B, 215 S. 15th Ave., Maywood, |1}

SALE
| King of Revolvers
Has all improvements of
latest guns, $35 valuc, left
wheeler, safety hand ejector,
uaranteed neveroutof order
e 2 5 gal. Send Nlo
¥, 'ay on delivery sg 99 plas
ostage. Satisfactiou or money gnck. Federal
ail Order,£51Broadwav. New York, Dept. E0

Wonderful, new device, guides your hand; ecrreets
our writing in few days. Big improvement in three
ours. No failures. Complete outline FREE.
Write C. J. Ozment, Dept. 44 St. Louis, Mo.

Insure your copy reaching you each month, Sub-

| scrihe to SCIENCE AND INVENTION—$2.50 a
year. Experimenter Publishing Co.. 53 Park Pl,
N. Y. C.
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We stood together; she clung to me. The
figure advanced, stood now quite within our
walls.  No longer wholly spectral, a cast

i green had come to it; a first faint sem-

ince of solidity. It stoed motionless;
drooping, as though tired and spent. Was
it Wilton Grant? [t moved again. It
advanced, sank into the floor as though sit-
ting down—sitting almost in the center of
the mattress, though a foot beneath it.

ignificant posture! It had come to the
mattress from whence it had departed. It
was Wilton Grant!

We bent down. Bee was on her knees.
Now we could see details, clearly now be-
vond all possibility of error. \Vill's drawn
tace, haggard, with the luminosity every
moment fading from it, the lines of opaque
human flesh progressively taking form.

He was sitting upright, his hands bracing
him against that unseen level below us.
Then one of his hands came up, queerly as
though he were dragging it, and rested on
the higher level of the mattress. His eyes,
still strangely luminous, were imploring us.
And then his voice; a gasp; and a tone
thin as air.

‘Raise—me! Lift—me up!”

Bee’s cry was a horror of self-reproach,
and I knew then that she must have neglect-
ed the instructions he had given her. Ve
touched him; gripped him gently. Benecath
my fingers his half ponderable flesh seemexl
to melt so that I scarce dared press agaiust
it. We raised him. There was little weight
to resist us; but as we held him, the weight
grew. Progressivelv more rapidl and
within my fingers I could feel the hlessed
solidity coming.

Again he gasped, and now in a voice of
human labored accents. “Put me—down.
Now—try it, Bee.”

We lowered him. The mattress held
him. At once he sank back to full length,
exhausted, distressed—but uninjured. Bee
gave him a restorative to drink. He took it
gratefully; and now, quite of human aspect
one more, he lay quiet, resting.

Bee's arms went down to him. “Oh Will
—to have you back again—safe with ns—
vou must go to sleep now—then vou can
tell us

Sleep!” He sat up so abruptly it was
startling; more strength had already come
to him than I had realized. *“Sleep!” He
mocked the word; his gaze with feverish
intensity alternated between us.

“Bee—Rob, this is no time for talk
No, I'm all right—quite recovered. L.isten
to me, both of you. \\hat I have been
through—seen, felt—you could never under-
stand unless you cxperienced it. No time
for talk—I must go back!”

A wildness had come to him, but I could
see that he was wholly rational for all that;
a wildness, born of the ordeal through which
he had passed.

*“I must go back, at once. The danger im-
pending to our world here—is real—far
worse than we had feared. Impending
momentarily—I had feared it—but now I
know. And I must go back. With you—I
want you two with me. You'll go, Bee.
Rob, will you go? Will you, Rob?”

A sudden calmness had fallen upon Bee.
“I'll go of course,” she said quietly.

“Yes, of course. And you, Rob? \Vill
you go with us? We need you.”

Would I go? Iuto the unnameable, the
shadows of unthought, unseen realms, to en-
counter—what? A rush of human fear
surged over me; a trembling; a revulsion;
a desire to escape, to ward off this horror
crowded thus upon me. Would I go?
heard my own voice say strangely:

“Why—why yes, Will, I'll go.”
Go! Leave this world!

And my voice was telling them calmly that
I would go!

ENp oF Part II
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will make this
contract with you:

- When you enroll for our honte-training in Draft-l

ing, we agree to give you:

1. Complete Drafting training, by the new Prac-
tice-Method.

2. Professional Drafting Qutfit, as illustrated. l

3. We will help you get a good Drafting position

at a substantial'increase in pay.

4. Or we’ll refund every cent of your money,

o ”W%NLJ
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| The. American School, a million dollar No-
Profit Educational Institution now offers
men a double service—training for a spe-
cific job, then finding the job. For one
small price, on terms of only $5 a month,
you are now assured of definite benefits,
both in position and salary.

> Coupon brings complete
details of th:s

sensational offer!

Job Service
Free to Students

e THE AMERICAN
and Graduates. ScuooL now offers

its students and graduates, without cost, the
services of an efficient Employment Depart-
ment which keeps in touch with the employ-
ers of Draftsmen all over the United States.
We have placed hundreds of men in good
Dra/tmg positions. We have made this train-
ing so complete, so practical, so easy to mas-
ter, that our students are bound to make

students.

vood And, so, because the demand for real Draftsmen continues to ex-

to prove you can learnat homes. i spare tzme.

We have invented a new, simplified way to teach Drafting—the first real improvement

Professional
Outfit Given

Fine, imported in-
struments hdp you
learn Drafling easily
and quickly. Theso
standard quality, full
size instruments, in-
cluding boatd. table,
triangles. T-1quare,
ink,protractor.ete.
given wifhont ex-
tra charge to
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in Drafting home-instruction in history.
We want you to see it, try it—without one
penny of cost or obligation. We want to
show you how we get away from the copy-
ing methods used in the past. See how we
make you think, solve problems, do actual
drafting room jobs from the first lessont

Draftsmen WANTED!

70,000 fine jobs advertised this year, many

| at $60 to $125 a weck. Get ready to fill

one. Get out of the rut. Make something
of yourself. Plan your future in Drafting.
Even if you have only common schooling,
even if you know nothing of Drafting, we
guarantee to make you a real Draftsman
or to refund your money! Special surprise
offer right now to the first 500 men who
answer this ad—reduced price, easy termis.
Coupon brings complete information.

A new, rapid, simplified way

This new “Job-Method” gives you actual
drafting-room jobs in a new one-step-at-a-
time way. With pictures which you can un-
derstand almost without reading the “les-
sons.” And that is why Amencan School-
trained Draftsmen can qualify for a good
job at big pay when they graduate,

HIGHWAYS TO SUCCESS!

The big money in Draiting goes to men who specialize
in Machine Design, or Electrical Drafting, or Architec-
tural Draiting, or Structural, or Automotive. It isn’t
enough merely to know general Drafting practice, You
must know how to calculate and design and plan original work,
You need many Engimeering subjects to fill the kind of a Drafting
position that pays $60 to
$125a \gct;lk. 'll'he Amer- COUPON
ican School now in- .
cludes this special-  Brings 3 Lessons Free
ized trainingin ils o
Drajtingcourse.  Get them. Test your own ability

to learn Drafting and get ready
for a fine job and big pay. Cou-
pon also brings surprise oifer, and
complete information about your
opportunities for success in Draft-
ing. MAIL IT TODAY!

'y ¥y 11 1 |
Chlef Drafting Englneer
AMERICAN SCHOOL

o Dept. D-726
Drexel Ave. & 68th St., Chicago

Rush 8 Free Drafting Lessons,
surprise offer, complete in-
formation, money-back

ﬁ‘l’mrantee. etc., to prove [
can become a real Draftsman at

home in spare time.

ceed the supplv and because this training actually prepares men for good "
Drafting positions, we back it with a Frce Employment Service, free to Name e

employers, students, gradusates.

L |
Chief Drafting Engineer . Streeb ROt =
] Drexel Ave. and 58th St. b
American School bt Shicee i @ s
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CHe puls the pep

in the party

He’s indispensable! this popu-
lar fellow who puts the pep in the

You, too, have a natural desire to produce
music. “Oh! If I could only play some in-
strument’’ you have said’to yourself. Then
you have thought of long hours of practic-
ing scales, with possible failure in the end,
and you have been afraid to try. Listen!

You Can Teach Yourself

If you can whistle a tune, if you can beat
time, you can learn to play the Buescher
Saxophone, Easily! You can teach yourself,
at home, in a few evenings. Three simple
lessons given on request with each new
Saxophone start you. You learn scales in
an hour and start playing tunes in a week.
Your progress will astonish and delight
you and surprise your friends.

Try Before Buying. Easy Terms
Take home with you any Buescher instrument,
Trombone, Cornet, Trumpet, Saxophone for six
days’ trial. Test it. See what you can do with it. If you
like it, pay a little each month. Play as you Pay. Sat-
isfaction guaranteed. Send for beautiful free catalog
of any instrument and details of trial and payment
plans. No obligation. Do this today.

BUESCHER BAND INSTRUMENT CoO.
Everything in Band and Orchestra Instruments
1739 Buescher Block Elkhart, Indiana

The Story of the
SAXOPHONE

Gives complete history and
tells why the Buescher is so
uu? to learn to play. In it you
will find the first lesson chart.
You must have this fine book.

l 1739 Buescher Block, Elkhart, Indiana. I

1 Gentlemen : Without obligating me in any way please
grend me your free literature. 1 am interested in the in- |

| strument checked below.

] Saxophone[) Cornet[] TrumpetO TromboneQO TubaO l

1

Mention any other
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| Simple High Temperature |
; Furnaces

By WILLIAM CAPUNE )

4
; (Continued from paye 520) 1 |

two small holes, and rcamed out in a long |

taper as shown. The other connections are
best made by fitting a short section of metal
tubing tightly into the lioles in the mixing
vilve and connecting them to the gas and air
sources with rubber tubing.

For safety's sake a hydraulic valve similar
to that in Fig. 2 should be connected in the
gas feed line. It consists merely of a tin can
half filled with water, having two tubes sold-
ered in its sides. The gas has to bubble
through the water to sccure exit to the fur-
nace line and this water prevents the gas
from burning back in the tube in case the
pressure should drop. The air can be under
almost any pressure, and almost any source
is suitable: bellows, pump, tanks, blowers, or
what not. If the experimenter sets out to
make a motor-driven pump let me warn him
to make the pump of large bore and stroke,
particularly the bore.

To operate the furnace the gas is turned
on, letting it run for a few moments until
the air in the tubing has been blown out.
The gas is then lighted and the air turned on
gradually until an almost transparent blue
flame with a dark blue center is secured.
Crucibles placed in the focus of the ring of
burning jets will be raised to temperatures
high enough for the production of the alloys
given at the end of this article.

For temperatures just a trifle lower than
those given by this gas furnace an unusual
type of alcohol burner is shown in Fig. 3.
It depends on the idea of vaporizing the al-
cohol and mixing with air under pressure,
thus securing a higher temperature and effi-
ciency. Two tripods of different heichts are
mounted on a base, for convenience in mov-
ing about. On this same base, at one side, is
made, in any fashion, a platform the height
of the lower tripod. This supports the alco-
hol reservoir. The mixing valve for this
burner may be the same as that described for
the first case, but the wood should be soaked
in varnish since alcohol will dissolve shellac.
The valve is hung between the legs of the
tripods as shown. A far hetter valve can be
made by joining glass tubing into the same
general form and size as the passages of the
wooden model. TIn addition, a small vertical
hole is drilled at A., running into the junction
of the three internal tubes. When not heing
used this new hole should be plugged with a
cork.

A tube leads from the alcohol reservoir,
having a stopcock at the joint with the can,
and, just past the stopcock, a wad of cotton
string or a small piece of sponge wedged
into the tube. This is to allow the passage
of alcohol without an actual flow since the
latter would send the alcohol spouting out of
the burner holes. The tube from the alcohol
reservoir leads around in a loop raised just
off the lower tripod. The mixing valve
connects with the other end, the port used for
gas in Fig. 1 heing connected to this tube.
This tube has no burner holes in it: its sole
purpose is to be heated by the burner tube,
vaporizing the liquid alcohol within.  The
mixture port of the mixing valve is connected
to another laop of tubing just outside the
first, and which is placed on the surface of
a sheet of screening covering the platform
of the lower tripod. The other end of this
loop is stopped up. the tube itself being
pierced as was the case in the first furnace,
These holes should be placed so that the jets
of flame will point toward the tripad plat-
form immediately above, the jets just passing
by the vaporizing tube.

A hydraulic valve cannot be used with this
alcohol burner since the vapor would be con-
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‘This is the biggest opportunity of
the year.

T'o the readers of SCIENCE and
INVENTION we have ar-
ranged to offer a big reduction in
the famous Consrad Pattern’s
and E. 1. Co. Books; millions of
these have been bought by Radio
Fans. They are recognized and
sold by the best Radio stores and
Newsdealers.

We offer any $2.00 worth of these
books and patterns vou may select
for $1.

Think of it! $2 for $1. Just check
%2 worth from the list below and
send $1 with the coupon and we
will mail you the materials at once.

LARGE ORDERS ACCEPTABLE IN THE
SAME PROPORTION.

MAILTHIS COUPON

8.1.10

Gentlemen :—1 enclose $1. please send e the

items checked below. (Items checked not to ex-
ceed $2 worth.)

E. 1. BOOKS, rcgular price 25¢

1. Tips for the Radio Constructor.

. How to Make Practical Radio Re-
ceivers.

. Radio Questions Answered.

. L.oud Talkers and Ilow to Build

Them.

llow to Tune Your Radio Set.

Oune Hundred Radio Hook-ups.

All \About Radio Parts.

ilistory and Operation of Vacuum

Tubes.

, The Neutrodyne and All About It

How Radio is Received.

. Reflex Radio Receivers.

. The Super-lHeterodyne, Theory and
Construction.

NSRAD PATTERNS, regular price 50c
2. How to Make a Two-Stage Amplifirr

How to Make a Reinartz Receiver.

How to Make a Reflex Receiver.

How to Make a Cockaday Receiver.

How to Make the S.T. 100 Receiver.

How to Make a Five-Tube Cocka-

day Receiver.

. 12. How to Make a Portable Receiver.
1
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13. How to Make a Harkness Receiver.
15. How to Make a low l.oss Receiver.
. How to Make the Tropadyne Super-

o000
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adio.
. Radio Map of the U, S. an Cloth.
20 Radio Diagrams and !Hook-ups.
All About Acrials and Their Construc-
tion.
. Radio Amateurs’ Practical Design Data.
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densed to a liquid by its passage thirough the
water. For this reason the alcohol reservair
should have a tight fitting lid pierced by only
onc small hole.  Thus, if the alcohol vapor
should burn back due to a fall in the air pres-
sure or any other reason, the alcoliwl in the
can would not burn because of lack of air.

In starting this burner a little alcohol is
poured into the auxiliary tube A of the mix-
ing valve and runs down into the burner
where it can be lighted after waiting a
moment to allow it to vaporize. The burn-
g of this alcohol heats the other tube which
contains alcohol, vaporing the latter. which.
flowing into the mixing valve. is mixed with
air and blown into the burner tube.  The
object to be heated is placed on the screca-
ing across-the upper tripad.  Though most
rcactions that can he secured with the gas
furnace are possible with this type of hurner
the cost is greater and the efficiency in heat-
ing operations extending over longer periods
of time is much lower. due to radiation of
heat into the surrounding air. The tempera-
ture attainable is about 3.000 degrees Fahren-
heit.

The king of all laboratory furnaces is the
acetyvlene furnace shown in Fig. 4. A tum-
perature of over 45300 degrees Falirenheit i
casily attainahle witir this type: in addition it
is very cheap in operation and requires no
piping for gas in the lah.

The furnace proper is shown in IVig. 4
Two blocks, A and B, are mide or cast
in the shape shown, the lower ane having the
two-burner tubes cast in it. Each tube is in
the shape of a U with ane branch Iving along
the hottom of the hollow in the lower block,
3. The other end of cach is plugged up and
the usual holes are pierced in cach, so that
the jets of flame will paint toward the center
line lengthwise of the cavity. Stopcacks in
hoth the air and gas pipes at the entrance to
the mixing valve are necessary.

An acetyvlene gas generator is also neces-
sary amnd mav be made, or purchased very
reasonabhly. A simple generatar is shown in
IFig. 5: the carbide is placed in the hottom
of a large can and water, from a tube above
having a stopcock in it, drips into the can.
The reaction praduces acctylene which is
conducted through tubing to the reservoir
shown in Fig. 6. After having experimented
with all kinds of expansible reservoirs for
maintaining an even pressure the writer has
found the one shown to he the best of the
simple types. A large coffee can is fitted
with a 34" tube at the base which is con-
nected with a long picce of glass tubing oi
the same size by a section of rubber hose.
The longer the glass tubing the better. A
little salt water is put in the hottom of the
can and the gas enters at .\, leaving at B.
The pressure af the gas forces the water out
into the tube, the height in the tube itlcrcn._<-_
ing with the pressure.  Thus, the water (in
the glass tube forms only a gange indicating
the pressure and amount of gas in the tube
and actua'ly governs it to a certain extent,
hy the weight of its column. Hence the ad-
vantage of a long tube. A pressure oi-abbut
0.5 pound per square inch is exerted in the
can by a colummn of strong salt solution
twelve inches high. A larger tube does not
increase the pressure for the same length of
tubing. The entrance at A has a Aap valve
of thin, oiled leather which prevents the pres-
sure from being taken back in the generator.

IFrom B the gas is led throuch a hvdranlic
valve, filled in this cuse with brine, in which
acetylene is only slightly soluble.  From the
hydraulic valve it goes into” the mixing valve
through the port which was marked “Gas” in
Fig. 1.

To light this furnace the gas generator is
started and the reservoir raised to its maxi-
mum pressure (from two to four pounds is
exceltent).  If a higher pressure is desired
and a hicher air pressure is ava‘lable the
upper end of the glass tube may he closed

How to Make
Better
Christmas Gifts

Wonderful New
Way to Improve Your
Craftsmanship

LePage’s NEW Books
Will Show You How

T OW with the coming of the holiday. gift-amik-

R ing season, when the man who has a home

workshop especially enjoys his hobby of mak-

g useful, practizal gifts that can be used anl ap

prediated by everyone in his home—come these two

NEW LePage’s #raft Books to show sou how 1)

make better Christmas Gifts and how 1o imorove

sour craftsmansh.. The titles of these two hooks

are “Lel’age’s Practical Suggestions for the Tome
Workshop,” and "LePage’s Gesso-Craft Book.”

Naturully when you tackle the making of an article
like a breakfast nook, ship model or cedar chest.
sou want to come as near as possible to equaling the
<5ill of the trained cabinet-maker. One of the things
which he knows that you also must know i» how to
make strong joirts—joints that combinc strength
with wiacelulness and beauty. The only way to do
thi. is with the use of glue, and this is exactly the
nformation giver. you in these books. They te'l
you how to make strong joints with glue, and not
only with glue, but with glue in its most convenien
form—LePage’s Liquid Glue,

Recipe for making
lLePage’s GESSO

To ruke one cap of Lel'ui
Ciosvo you need 1 glll can of
LePrge’'s Glue, 1ty  cups
whiting, 3 teaspuons  Hnsew!
1w !oteaspoons varnlah
I"lace whiting in mixing bowl
aml par i slisly  in o this
onder. LePuge's Glue, ilnsesi|
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sinth, AL {ngvedlonts oli-
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Handiest tool in your
workshop

Perhaps you have never thought of the
special advantages of using TePage's Liquid
Glue. It is always ready for immediate use.
No weighing, soaking or hesting is re
auired. It's quality is alway< the same. It
“sets” slowly enongh so that you have plenty
of tine to place the joints together exactly
as they should go. Slow setting also allows
Lel’age's to penetrate the wood. increasing
the strength of the joint. ILelage's Liquil
G'ue is equal in strength to wn; animal glue.
Buy a can for your work<hop. It is the
castest, quickest, handiest form of Glue.
In<ist on LePage’s.

Improve your craftsmanship

I'1ese books also show yuu huw to cover up =mall defects in vou
Now and then a tool will lip and an error is
made. Or there are holes to be filled where nails or screws have
heen countersunk. Or the edges of a joirt are not exactly even,
\ simple new way to repair these defects is with the use of lc-
Page’s Gesso instead of jutty. Lelage's Gewso will stick to ary

store. surface—wood, mttal, glass, ete. It can be ~iidpapered. planed

1
!

with Ges-o.

PRACTICAL
|| SUGGESTIONS
b Sorthe

paid.

and painted or stalned just like wood. We give you in the s:i.a'l
panel below a simp'c formula for making LePage’~ Ges-o. but of
course we tell you more about it in the books themselves, together
with practical information on decorating your finished articles

Send 10 cents for these NEW

i.ePage’s Books

THE practical and uscful help of these two books is yours
for only 10 certs. Just write your name and address on
the coupon Dbelow, tear the coupon out and wmail it to us
today with 10 cents in coin or stamps. and we will at ance
seud you a copy of these two LePage’s Books, postage
Address, Lellage’s Craft  League, Dept. NN,
Gloucester, Muss. Tear out the coupon now so that you
will not forget it,

‘-----------------------------‘
§ LePAGE'S CRAFT LEAGUE,
3 Dept. NN1T Gloucester, Mass.
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' 5 : Gentlemen:—Enclosed  you will find 10 cent~ :
’ N (coin or stam:s) in payment for Lelage's Practical g
g Suggestims for the THome Work<iyp, and LePage'- 8
B Ges-o-Craft Book. DPlease ~enl a copy of cach 10— :
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New York Electrical School :
29 W. 17th St =
New York, N. Y. 1
Please seud FREE and g
without obligation to me 1
your 64-page book. :
[ ]
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.................... Name 1
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-------------------- .
Street 5

1
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'Master Electricity

By Actual Practice

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

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

The Only Institution of the Kind
in America

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

Over 10,000 Graduates are Successful Men
in the Electrical World

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

The N. Y. E. S. gives a special course in Automotive Elec-
tricity. The course covers completely all systems of Igni-
tion, Starters, Lighting, Storage Batteries and other elec-
trical equipment on automobiles, motor-boats and aero-
planes, etc.

Let us explain our complete course to you in person. If
you can’t call, send now for 63-page book—it’s FREE
to you.

New York Electrical School
29 West 17th Street, New York
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instead of heing allowed to remain open.
Thus, when the liquid rises in the tube it
must compress the air above. In this case
the pressure of the liquid column is equal to
the value given for the open tube plus the
pressure of the compressed air. This latter
pressure is twice its ordinary pressure when
the liquid half fills the tube, four times its
ordinary pressure when the liquid has com-
pressed the gas to a quarter its original
volume, and so on.

\Vhen the pressure in the reservoir is
maximum the gas is turned on and allowed to
run a few seconds to clear the pipes of air
and then lighted.  When lighted the air pres-
sure is gradually turned on until a flame that
is nearly all transparent blue with a small
bright blue central cone is produced. To»
much air makes this cone larger, irregular
in shape, and jerky; too much acetylene
makes the large part of the flame bluer and
more luminous, which is to be avoided.

Many remarkable things may be accom-
plished in the line of metallurgy, particularly
with the illuminating and acetylene gas fur-
naces. Even platinum can be melted easily.
An excessively hard and brittle iron that can
scarcely be affected by a file can be produced
by heating ordinary nails with powdered
charcoal. When the mixture has been at the
melting point for about half an hour it
should be stirred well and then poured into a
mold and cooled quickly, or poured into a
water bath. The sudden cooling will pro-
duce a glass-hard surface. A very soft
steel can be made from any cheap iron, such
as nails, by blowing air into the molten iron
in the crucible. The oxygen of the air will
burn out the carbon which gives iron its
hardness, and when cooled slowly it is even
softer vet.

Statues, book ends, paper weights, and
similar objects can be cast in such beautiful
alloys as gunmetal, which is abont 10% tin
and the rest copper. By heating each metal
separately and then pouring together while
cooling a marbled appearance may be pro-
duced. The cooling should not be too slow,
otherwise the alloy will be weak at the edges
of the marbled parts and is likely to crack
open.

That remarkable metal “Invar,” which does
not expand appreciably with changes in tem-
perature, and is therefore used for the pen-
dulums of accurate clocks, is composed of
soft steel 65% and nickel 35%. A list of

some of the common alloys is given below:

Brass: 70% copper; 30% zinc.

Bell Metal: 80% copper; 20% tin.

High Strength Aluminum: 90% alumi-
num; 10% copper.

Pewter: lead and tin in almost any pro-
portion.

Fusible metal: 50% bismuth; 25% lead:
259% tin; melts at about 150 degrees IFahren-
heit.

Manganese Steel: 15% manganese: rest
soft steel. (FEasily made by melting up man-
ganese dioxide and nails. Manganese steel
retains its temper cven at a dull red heat).

Chrome Steel: 2% chromium; 2% carbon;
rest soft steel. (Very hard to work with
cutting tools; used in making safes).

The reader can easily find many more in-
teresting alloys to try. and there is an im-
mense field for original work.  The possi-
bilities of various alloys of even the com-
moner metals are just beginning to be real-
ized ; because 50% carbon produces extrems
hardness is not always a guide to what 30%
or 75% wilf produce, besides there will be a
variation in the hardness. There is no way
of prophesyving definitely beforehand what
the characteristics of a new atloy will be.

In addition there are many other interest-
ing reactions of a chemical nature w hich will
take place only at high temperatures: iron
may be completely burned away if exposed to
a steady draft of air while it is molten.
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E A Winter-Kitchen Garden

By DR. ERNEST BADE
' (Continued from page 497)
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ficient: thyme, rosemary, sage, lavender,
‘halm taragon and mint. Two pots of parsley
and chives hecome necessary when they are
to be cut quite often,

These plants do not require an especially
warm room, a cool frost-free spot where
they are able to rccecive plenty of light, is
quite sufficient for their needs. Should some
of these plants die back of their roots. the
pots should be placed in a warm window
where they will soon sprout. It is in this
way, when regularly cared for, that all of the
various kitchen herbs may be had fresh

throughout the entire winter.

Potatoes placed on frames or shelves in the

cellar keep them dry and well ventilated, thus

keeping them far longer in a better condition
through out the winter.

Celery should be kept in a dry and frost free

cellar, the celery being placed upright in sand

contained in boxes, or placed in one corner of
the cellar,

T

Another way to keep cabbages for winter use

is to place them in a shallow ditch, roots down-

ward, covering them with boards, straw and
about a foot of soil.

(Continued on page 557)

How Would YOU Like to Earn
5108 For Three Days Work!

That’s what a 21 year old graduate of Washington School
of Art earned. YOU, too, can quickly become an Artist
through this amazingly easy method.

BIG salaries are gladly paid to properly
trained artists! Hundreds of our stu-
dents—many of whom never had a drawing
pencil in their hands before starting—now
are earning handsome incomes. Here's a
letter from a student in North Carolina
who writes—

“l have been making mine a wvariety of
work since I finished my studies with you—
ranging from showcard pictures to pen and
ink work and color designs—but devote most
of my time to cover and magazine work.

“Recently a club in a nearby city decided to
have some large scenic signs painted and
asked me to submit a suggestive design
sketch. I priced the work at $108 each fot
about three days’ work, and they took me
right up.

“As you know, I made considerable money
while studying with you, and through your
aid | have been offered over twenty-five dif-
ferent positions with firms. I am twenty-one
years old. | am certainly glad I took up the
study of art. My work seems like play to
me. As to the paying side of it, I do not
work for less than $10 per day and frequentlv
make §20. -

“l heartily recommend the Washington
School of Art to anyone who has a desire to
study art.
well as the most economically priced course,
and the most thorough instructors of any
school in the United States.”

I am sure you have the best as.

Become an Artist this Quick,
Easy Way

YOU, too, without any previous training,
and no matter how little apparent talent
you may have, can now easily learn Illu-.-
traring, Designing and Cartooning through
this amazingly easy home-study method.

Right now there is a tremendous demand fir
trained Commercial Artists. Magazines, newspapers,
prirting concerns, advertising agencies and businecs
houses all gladly pay big woney for good art work.
Through this remarkable method YOU can easily
gull«’l quickly get one of these high-paying artists’
jobs.

Mai. Coupon for Free Book

. A new handsomely illustrated hook gives complete
information on the thousands of splendid positions
in Corumercial Art and shows how this splendid
method quickly cnables you to enter this field, No
ohligat'on. Mail coupon” NOW! Washington Scheol
of Art, Inc.,, Room 2610.D, 1115.15th St., N.W.,
Washington, D. C,

I Washington School of Art, Inc,, Room 2610-D -j
I 1115-15th St., N.W., Washington, D. C.
Please send me without c¢nst or obligation
I yaur new book on art, “Quick Easy \Way to Be-
come an Artist,” and details of your attractive
offer. I

Nam

Plecase write plainly My., Mrs., or Miss. |
|.»\dn|n:ss ........ PR S .l

State...... ..

|—(;l)' .................... 00000
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"Do Wonderful Chemical |
Tricks and Experiments
with fHIEMC Junior/

Mako your own ink. dye cloth, test wa-
ter and scll, and learn about Chemistrs.
Surprise and puzzle your friends with
M. gzle Chemleal tricks: write seviet
letters with Invisible ink: pour blue.
brown and black liguld fram a glass of
vater; make a magie pitelier of hive-
ing:; make your own magle writing
paper. It's all casy if you have
Chemeraft Junior. Order now and
get a Free copy of The Chemcraft
Chemist  Magazine
full of chemlecal in
formation. experi -
me:’all and nlcn;’rmi
Ordor 08
Now SOC
Porter Chemical Co.
106 Summit Ave.
Haoerstown, Md. o

. SCREW DRIVER

_ Holds screws rigid for insertion or
. withdrawal, Fits any round, flat
. or hex head screw, from 9-32
N in, to 3-8 in. head.

YOU NEED
THIS!

oy

o Also used

a: a socket
wrench for hex head
nuts ot cleeirical and
radio wenk N

Order NOW and
pay postman only on
receipt—all

chardes prep-id$l 50

AGENTS WANTED

EVERYWHERE
Agent’s demonstration cample §1.04
Nepd this adv. and monev e

T =
ivorsified Sales Co., S-577 Jacksan Ave.. Jersey City, N. )
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ALL FOREIGN BROAD.
CAST STATIONS

Besides the U. S. and
Canadian stations Radio
Review contains the fin-
est list obtainable of
Foreign Broadcast sta-
tions even
such countries as Jugo-
Poland, India,
Peru, etc., giving Own-
ership, Call letters,
Wave Lenglh and Pow-

er.

including

slavia,

CONSTRUCTION OF
MODERN CIRCUITS

This section of Radio Re-
view contains circuits of
every description gathered
from all over the world.
All articles are of construc-
tional nature and are fully
illustrated with pictures, dia-
grams, etc. Each circuit is
describéd completely and in
detail. All the latest hooke

ups are covered.

50°- &

Published by TH

evised I

ALL U. S. BROADCAST
STATIONS
(Listed three ways)

In this New Fall Edition of
Radio Review appears the
most complete, up-to-date
list of all U. S. Radio Broad-
cast stations in existence,
listed 3 separate ways, Al-
phabetically by call letters,
by wave-lengths, and by
states and cities. It gives the
wavelength in Meters and
Kilocycles, the location, the
ownership and the hours of
operation of each station.

IWAVE LENGTHS

et
Co mbined

saes

;oio'ooowd
Sy
o,

g 2 m‘e \’
Radio AT
W%m\ \

Inc. 53 Fark Place Nen Yorkl NY.

' EDUYON is Here!
LA TES T CAST STATIONS
LIST

REVISED

All  Broadcast stations in
Canada are listed in this
section and in two different
ways for the convenience of
the reader. First, by call
letters and second, by Prov-
inces. and cities. Like the
listing of the U. S. Broad-
cast stations all details are
given including ownership,
power, Meter and Kilocycle
wave-length, etc. This is a
handy section for Fall D.X.

work.

Bty Gents

T
5
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SET OWNERS BOOK
OF INFORMATION

Radio Review not only
Broadcast
stations of the World
but a big section of
many pages

contains the

gives the
latest, finest information
on how to operate, how
to repair or improve a
set, how to build

accessories. [t

or
various
is of great value to
every owner of a Re-

ceiver.

§. GERNSBACK'S RADIO
ENCLYCLOPEDIA

In each issue is a special sup-
plement of S. Gernsback's
Radio Encyclopedia—this is
not a dictionary but a reg-
ular Encyclopedia explain-
ing fully every radio word.
The supplement is profusely I
illustrated and is the most

up-to-date  and  complete
radio reference ever pub-
lished. It is Radio’'s finest
Encyclopedia.

LL NEW.

STANDS!

|
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A Winter-Kitchen Garden

(Continued from page 555)

Kitchen herbs are kept growing all winter by
planting in pots and keeping the pots on the
window ledge in boxes until frost sets in; then
the kitchen garden of herbs is removed to a
window where it is protected from the frost.
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 How Byrd found North Pole

By WILLIAM P. SULLIVAN
(Continued from page 492)

ol bbb b b e

b
>
3

The magnetic compass and the earth in-
ductor compass indicate magnetic north and
in order to find the time azimuth, the
difference hetween magnetic and true norths,
the magnetic declination must be known.
This depends entirely upon the ohserver's
geographical position.

The ecarth inductor compass does away
with the usual form of pivoted needle and
is the most modern form of aircraft com-
pass. Current is generated in a coil ro-
tated in the earth’s magnetic field and it
ind’cates electrically the direction of true
north on instruments located in the cockpit.
The generator or rotating coil is located
at the rear and on top of the fusclage, the
power being furnished by a small windmill.

Another form of compass used on thi,
North Pole flight is called the Bumstead
Sun Compass.  This instrument checks the
direction of true north astronomically by
setting it with the sun by time methods
and is equally accurate.

With such highly developed instruments
for locating true positions accurately and
speedily one can easily understand how it
was possible for Commander Byrd and Floyd
Bennett to fly directly to the pole from
Spitzbergen, completely check their posi-
tions, and return to the exact spot from
where they had departed fifteen hours be-
fore, with no landmarks to help them, de-
pending entirely upon instruments.

ANENT THE ROWMOBILE

In the August number of ScrExceE AxD
IxveExTION  Magazine we featured, botb
on the cover and in the text pages of the
magazine, a new German invention compris-
ing a man propelled automobile, which was
originally called the “Landskiff” on the other
side of the ocean, but which the editors re-
named the “Rowmobile” for American us-
age. Through a very strange coincidence, we
have received a letter from the Row-Mobile
Manufacturing Company of Oakland, Cali-
fornia, calling our attention to the fact that
they are manufacturing a children's vehicl:
which is propelled by a rowing action anl
which they call the Rowmobile. They also
own the patent right on this device for use
on rowboats, life boats, athletic and various
other uses. They also own the copyright on |
the name Rowmobile. The rowmobile which
is manufactured by this concern has a sclec-
tive forward, neutral and reverse transmis-
sion with no dead centers.
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“Learn Cartooning At Home

is Quick Easy Way

$63.00 for One
Poster

I think the lessons
and methnds of the Wash-
ington School are the
hest that one can find in
the fleld of cartooning. A
week after I received my
diploma, T made $63.00
for one poster.”"—M,
I’., Riga. Latvia, Furope,

—and earn while you learn like these
other Washington School Students
have done.

Tnere's nothing remarkable about the four
Washington School students on this page. And
it would be just as easy to tell practically the
same story about hundreds of others. They are
only average people who did one simple thing:
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their present salary or income?

Very, very few.

actual, practical and specific
means of making money—either
as increased salary or as an ad-
ditional income.

Articles in this new magazine
are written by men and women
who are experts on their sub-
jects or are compiled by the edi-
tor from facts obtained from the
best sources:

Walter Maclntosh in an article
entitled “Turning Idle Hours
into Golden Hours” says:

“One of our eminent practi-
cal psychologists has said that

they can.

“We haven't all an equal
amount of money. But we all
have twenty-four hours a day—
no less, no more. Many times,
the difference between financial

be explained by the fact that the
man who succeeded turned his
spare time into money; while
the man who failed simply wast-
ed his spare time, because he
placed no money value on it.

“The great mass of people
just ‘plug along,’ earning only
enough for the bare necessities
of life, but wishing for some of
the luxuries and extra comforts.

Here is a new magazine, established with the worthy pur-
pose of telling the millions in the United States of many

into money.

If those people only
spare time would bring some of the very luxuries and com-
forts that they long for, they would be turning spare time

ond /ncome

How many people in the United States would deliberately
turn down a worth-while opportunity to earn, in a bonafide
method of business, an actual steady income over and above

realized that profitable use of their

“Goethe said, ‘One always has time enough, if one will

apply it well.” Just make it a point to watch some of vour
friends and your business associates, and note how many of

them, claiming to be ‘rushed to

October
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Deaf-Phone and 2-Stage
Amplifier
By A. P. PECK
(Continued from page 519)

Ll bl oAl bbb e b I

of a small hook projecting through a slot
in the side of the cahinet and so placed that
the reproducing receivers, when not in use,
can be hung thercon, which action will open
the circuits, The construction of this hook
is simple in the extreme, and is clearly
shown in Fig, 2. A spiral spring closes the
circuit between the metallic hook and a
small strip of copper or brass which is
placed just above the slot. This picce pro-
jects downward slightly bhevond the edge of
the slot so that it will make good contact
with the hook.

A single rheostat controls the filaments
of the two tubes, which tubes are of the
small dry-cell type, such as the UX-199, This
rheostat can be used as a volume control,
and by varying the resistance the reproduc-
tion of the voice can be regulated to suit
the user. Also the incorporation of this
rheastat allows the use of a 4%-volt battery,
with its consequent longer life than that of
a 3-volt hattery.

The audio-frequency transformers used in
this instrument can he of practically any
kind. They need not be of the very best
because they will not be called upon to am-
plify the extremes of sound vibrations that
are found in radio music. The two that
were used in the particular unit illustrated,
are of a very old type but give excellent
service for this particular work. Even the
very cheapest of transformers could be pres-
sed into service for the instrument with no
detrimental effects. The ratio may be from
Stolupto10tol.

An ordinary microphone such as is used
in telephones could probably not be used in
a lay-out of this nature with any degree of
satisfaction. These microphones usually re-
quire quite a high voltage, and furthermore,
are not particularly sensitive to weak
sounds. With the microphone from the
portable deaf set, as showu in the photo-
graphs, it was possible to detect a whisper
over ten feet oway from the unit. The
whisper was inaudible without the aid of
the instrument, but could be heard quite
plainly with it.

The microphone was the only part of the
ariginal deaf set that could be employed.
The receiver that was formerly used in con-
nection with it was far too delicate to em-
ploy in the last stage of a two-stage audio-
frequency amplifier. It became completely
paralyzed from the current. Therefore, a
pair of standard radio receivers was used
with very good results. Undoubtedly, a
pair of small ear phones that fit within the
ear and that have been described in this
magazine heretofore, could be employed with
this instrument. They are made in various
resistances, and if used, a pair having a total
resistance of 2,000 ohms at least, should be
selected.

Taken as a whole, the results obtained
with this apparatus were far better than
with any other deaf-set that the writer has
ever tested. Persons afflicted with poor
hearing have tested the instrument and pro-
nounced it quite satisfactory.

The only parts that had to bhe placed out-
side of the cabinet in the instrument illus-
trated were the head phones, the “A” bat-
tery and the 43-volt “B” battery. If a some-
what larger cabinet were used, the batteries
could be placed within it, using a small 3-
cell battery for the “A” and two small 22%%
blocks for the “B"” hattery. In this way, the
unit would be entirclv sclf-contained., and
would be really portable.

|

Telephoning over a ray of light

Building on the Telephone Principle

F1FrTy years ago Alexander
Graham Bell discovered the prin-
ciple of the telephone. His first
telephone employed wire as the
connecting path over which words
passed. lour years later he used
a beam of light instead of wire to
carry speech between telephone
instruments.

Today, both wire and wireless
telephony are employed on every
hand in the service of the nation.
Wire telephony, with its thousands
of central offices, its complex
switchboards and millions of miles
of wire, envelops the country,
carrying for the American people
70,000,000 conversations every
day. Wireless telephony is broad-

casting entertainment and carry-
ing important information to the
remotest regions.

But new applications of the
telephone principle are still being
found. In the loud speaker, in the
deaf set, the elecrricas stethoscope,
the mmproved phonograph, the
telephone principle has been
adapred by the Bell Telephone
Laboratories to the uses of the
physician, the public speaker and
the musician. The scientific
research and engineering skill,
which enable America to lead the
world in telephone service, are
also bringing forth from the tele-
phone principle other devices of
great usefulness.
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! How to Build Cedar Chests
}- By WILLIAM M. BUTTERFIELD
: (Continued from page 507)

cedar chests of the plain box variety. 1f it
is used, all of the holes for the round head
copper nails, used to secure the trimming to
the chest, must be carefully spaced, lined
and drilled, otherwise a very unsatisfactory
trim will result. Care must also be taken in
driving the brads used in gluing the chest so
that they will not interfere with the cop-
per nails.

American mahogany molding can be used
to form panel effects, as a finish for the bot-
tom of the chest or division point between
lid and chest. The molding can be bent
after steaming. It is glued and braded to
the cedar as illustrated. A large assortment
of composition molding is to be had at the
furniture makers supply houses which may
be used for decorating a cedar chest. This
molding is put on with glue and brads.

I'eet, legs, knobs, poles, hinges, locks,
brads, screws can be found in various assort-
ments at the supply houses. All of the
laborious work in building a cedar chest
need therefore be confined only to the con-
struction of the chest—its trim being prac-
tically the simple assembling of parts al-
rcady made.

For a leg frame, such as is illustrated in
the top center view, four 2-inch square legs
with turned center and bottom parts are
used. Such legs are found in stock for
chair making. [Four front legs used for that
purpose will answer. Or an old chair will
provide legs by sawing off the back, thus
making the four legs of one length.

The top rails for such a frame are 34 inch
thick and 2 inches wide, the lower ones 4
inch thick and 1 inch wide. All parts are
secured with wide tenons and mortises—the
uncut full sizes of each rail forming its
tenons,

The object of cedar in a chest is to drive
away moths and other vermin with its odor,
therefore in finishing a chest, it is desirable
to use a finish that will not cover the wood
thickly. Paint will not do, some wax fin-
ishes are useless and most varnishes are not
to be thought of. A very thin coat of shel-
lac answers very well for the inside, while
for the outside, shellac somewhat thicker, in
three or more coats is about all that can be
used successfully. To obtain a high finish
the various coats are polished and smoothed :
first with pumice, then rotten stone and cedar
oil, ending with a leather pad moistened in
half cedar and half banana oil.

All metal trim should be fitted, and par-
tially secured with nails or screws, before
finishing either the inside or outside of the
chest. The trim should then be removed
and only replaced when the chest is com-
pletely finished. Mahogany or other wooden
or composition trim is finished with the same
materials and at the same time as the chest.

TROPICS FIFTY MILES UP

Discussion of the observation of meteors,
made during a lifetime by W. F. Denning.
the English amateur astranomer, has revealed
a totally new aspect of the upper air.

“It has been known for some time,” says
Professor H. H. Turner of London, “that
the temperature, which falls rapidly as we
ascend for the first few miles, ceases to fall
about eight miles up. This is bevond the
reach of airplanes and balloonists, but not
beyond that of exploring toy balloons. Even
their information, however, has a limit short
of twenty miles.

Meteors have now extended our knowl-
cdge up to fifty miles and have shown that
the atmosphere becomes actually hotter in a
certain region of these upper strata; the
climate becomes tropical as regards tem-
perature.
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E Modeling by Photography

By LUCIEN FOURNIER

A s oda

ies of photographs from the profile, each
more and more diminished, as may be seen
in the extremely curious third photograph.

Here is how the result is obtained. We
have said that the patient who is having his
portrait made is seated upon a bench mount-
ed on rollers moving on two rails. As fast
as the motion picture camera takes a view
of the profile the bench moves back 1/10th
of a millimeter from the lens, but as it moves
back the shadow of the iron strip reduces
the depth of the profile by 1/10th of a
millimeter, so that the photograph taken
after the first will be less complete, the
third will give a profile still more reduced
and the last will show nothing more than
a tiny bit of the ear and a fragment of the
collar. It is generally necessary to take
about 80 successive profiles of the same
subject.

Let us say at first that the motion picture
camera perforates each negative at each of
its angles at the moment of exposure. These
negatives may then be easily separated. The
individual frames are developed and printed.
They are next placed one after the other in
a pantograph apparatus which is represented
in Fig. 5. It is seen that the negative is
illuminated by a beam of light which pro-
jects the image on a sheet of ground glass.
The stylus of the pantograph is held in
the hand and the cutter, which is at the
other extremity of the levers of the appa-
ratus, cuts the exact profile of any desired
dimensions from a sheet of zinc 1/10th of
a millimeter thick.

We now have 80 zinc profiles. Let us as-
semble them, one upon the other in the or-
der followed in taking the pictures. We now
find that we have a profile in relief which is
})recisely that of the person seated before the
ens.

With the assembled profiles a mold is
made which permits reproductions of the pro-
file in any medium desired. The sharp edges
are rounded off, and we have a perfect re-
production of the portion of the original sub-
ject seen through the lens of the camera.

This method may also be used to produce
sculpture in the round by photographing the
opposite side of the head also, joining the
two resulting reliefs at the center.

We do not anticipate that this method of
“photosculpture” will supersede to any great
extent the methods now used, but it seems
probable that the simplicity of the procedure
and the comparative lack of skill required,
will make it applicable in many fields at
present limited by the supply of artistic
talent. If the system is developed on a com-
mercial scale it will probably take the same
position relative to true sculpture that pho-
tography does to painting.

DECLARES JOHN FITCH IN-
VENTED STEAMBOAT

Suggesting the construction of a new fire-
proof Patent Office building in Washington,
Representative So! Bloom said recently that
if there had been “adequate facilities” to
preserve patent records in the early days of
the nation John Fitch and not Robert Ful-
ton would have been recognized as the in-
ventor of the steamboat.

“Until recently,” Mr. Bloom said, “it was
believed that Robert Fulton was the one
who first applied steam to the art of navi-
gation. However, in examining the records
of the United States Patent Office and other
departments of the Federal and State Gov-
ernments, it has been proven conclusively
that John Fitch-built and successfully oper-
ated a steamboat of his own conception as
early as 1785.”
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The Truth About ‘
Astrology

By JOSEPH H. KRAUS
(Continued from page 496)

Ao o o

“THE NATION'S COUNSELOR.”
PROF GUSTAVE MEYER

American Scientific Astrologer

1140 Bloomfield St.,
Corner Twelfth Street,
"Phone 2211 Hoboken

Hoboken, N, J., August, 2, 1926,

My dear Miss Kraus:
According to the data of your birth, I sind that

you were born with the Zodiacal Signs cf Aries,
and Pisces rising, and as the ruling Planet of
Aries is the fiery, evil and martial Planet Mars,
and of Pisces, the fiery, and fortunate Planet
Jupiter, hence, Mars, and Jupiter, will be your
ruling Planet through life. and while you would
experience quite a turbulent and hard up hill
struggle, and more clouds than sunshine, during
your younger years (dicd—no operation) and many
narrow cscapes from death by accident, illness or
operation, and serious trouble and will usually
have to fight for your rights, or work quite hard
for whatever you legitimately earn yourself, and
that your shoulders would usually have to bear the
responsibilities of others and you would be a
martyr to duty, and the home, and will seldom
if ever receive as much thanks for your kindness
to others, (who docs) as you really deserve, you
will however, gradually rise in life far above
your station at birth, and will acquire a fair
amount of wealth, and enjoy success, and hard
carned prosperity, slow but sure, and will always
be sufficiently fortunate enough to come out of
any difficulties in safety which others would not,
hence, you should never despair, as you will al.
ways have a sprinkle of sun<hine in the trail of
every cloud, however, if you will only make your
slogan *I can and will” and overcome your
too dictatorial, independent, and sarcastic nature,
you_ will then overcome many obstacles towards
success and happiness through life.

As you ‘had the Sun posted in the sorrowful
Sign of Capricorn, this shows that all of your
undertakings through life will usually begin in
doubt or_ darkness, (so does everyoncs—Ed.) how-
ever, I find that they will end with more light or
hope than what you cxpect, yet. you will always be
subject to melancholy spells when alone too long,
héncé, you “should always keep active mentally,
and physically, and avoid sad people, pictures, and
stories, however, I find that you will usually be
quite fond of such, and that you will usually be
happy when you are sad.

You were born to lead, and not to be led,
hence, you make a good manager. superintendent,
demonstrator or designer, and will always love
to dictate, lead and conumand.

You were also born to lead an eventful, check-
ered, and romantic life, and will see much of the
world, and will profit through your own experi.
ence, as well as through that of others, however,
;our own experience will alternately (ultimately?—
ii:l) cost you dear, unless great care is exercised
on your part, hence, you should-always guard your
morals, health, and temper, and guard yourself
in speech, and actions, otherwise you will have
much to regret,

I find that your mind will always be quite cool,
calm, and collected in an emergency, yet, when
such is over, you then collapse,

You will always be very peaceful, and slow to
anger, and quick to see the point of an atgument,
however, if your temper is once aroused, you can
then hecome very furious, sarcastic, bold, daring,
unfeeling, dictatorial, and almest murderious,
spiteful, and vindictive for the moment, yet, you
are not revengeful, as you make a good friend, but
a forgiving, and generous enemy.

You will always possess much tact, diplomacy,
executive, and oratorical ability, and personal
magnetism, or a strong personality, modesty,
dignity, and timidity, and you will cultivate friends
thereby, yet, you will always prefer a few friends
to mauny acquaintances, hence, people will call you
a poor anixer.

I find that people must first know you very well
to really like you, otherwise, they will call you
too independent, aristrocratic, uppish, cold, or un-
feeling, haughty, when in fact you are very sen-
sitive, and good hearted. but not sufficiently
demonstrative or enthusiastic in expressing your
sentiment in words as you really prefer to do so
in actions,

1 find that you will always be given to huilding
“Aircastles” so to speak, and that you will al-
ways love the country, mountains. quiet, and rest-
ful places, and will always be quite healthy, and
fortunate living, in or near such places, and near
large bodies of water.

You should always guard against much trouble
to your head, eyes. and teeth, and feet.

You will always be very sly, shy, molest, re-
served, shrewd, sccretive, selfish, cautious, capri-
cious, frivolous, skeptical. suspicious, and mis-
trustful, and will seldom if ever believe what you
hear, only what you sece, however, if you are once
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convinced of that which you were previously sus:
picious or skeptical of, you then lecome one of
the strongest advocates of that very thing, or sub-
Jjeet in guestion,

While you can_be casily led through your too
trusting, over affectionate, ideal. good hearted,
sensitive, sentimental, lonesome, and quite effemi-
nate (lisposition (sce paragraph 3—Ed) as you
are also very oh:tmate. head strong, firm, deter-
mined, and })ennstent (sce paragraph abore—Ed)
I find that it you once make up your mind to da
or say anything, that nothing can then cause you
to ever do otherwise than that which you once
determined to say or do, hence, you will owe
much of your success thrnugh life to your in
domitable will power, per<everance, aud tenacious
ness.

I find that you had much sorrow, trouble, and
disappointments in your love affairs, and that you
had some very serious love afT.nn. “and opportuni
ties for iarriage around your 19th, 2tst, 23rd
25th years, (she died in her 20th year—FEd) how.
cver you can thank your lucky stars that you have
never as yet married, as you would have been
separated or divorced, and T should advise you to
if possible, to remain single, unless you have a
good day and hour selected for your marriage
as such would then modify mnch of the trouble
otherwise indicated to occur in married life.

I find that you will have another very serious
tove affair, and good opportunity for marriage
during the Autumn of this vear, or the Winter of
1927 (in the spirit world?—

Your hucky mouths will always he from Decem-
her 23rd to January 18th (4I:nl January 9—half
way between—Ed) February 19th to March 19th
\pnl 19th to May 21st, August 24th to September

22nd. and October 23rd to November 21st, and
vou should always choose these periods for any of
your most important undertakings, and anyone
horn in these periods would he your best friends.
and affinity, or the most harmonious for you in
love affairs, and marriage,

On Innklng up your prospects for this year of
1926, (well, well—Ed) 1 hnd that there is quite a
mixture of good and evil in store for you, how
ever during the Summer, and Autumn months.
you will profit through brilliant schemes, and
will bhenefit greatly through the oppesite sex, and
the public, and in love affairs. and will he more
popular, and sociable than usual, and will over-
come adversaries, and will receive much hounor.
credit, benefit, preferment, and success, if not
advancement in position. and will benefit through
pleasures, and much benclit is indicated through
or to your relativgs, and through friends, especial-
ly powerful, in uentlal literary, and scientific
friends, and you will realize your hopes and wishes
through such friends in particular.

During the Summer months, you should then
guard against financial and business troubles.
extravagance, heavy financial reverses, and losses
by fire, robbery, or systemalic robhery, if not
trouble and loss through property mattcrs, also
legal matters, however, you will make some very
radical changcs and journeys, which will he for
the best. (Anyvthing clse*—Ed)

During the late Summer, and also during the
Autumn months, much trouhle. or loss is indicated
through or to any brothers, or sisters you may
have, also through neu.]ll)or: letters, or writings,
and traveling by railway, or auto, and in domestic
affairs.

You should look well to whatever vou sign or
wnle and he careful in makmg changes, and
Journcy< and guard against fire in the home. (And
we pard $5.00 for this!—Ed)

During the Autumn months, you will have a
very serious love affair, and good opportunity for
marriage, if not become engaged or he married,

1927.

Throughout this year, you will enjoy much
hetter health, and more peace of mind than usual,
also heavy finaucial henefits, much liberty, pleasure,
success, and prosperity,

You will also bcneﬁt through friends, and the op-
posite sex, and in domestic affairs, and you will
realize your hopes and wishes, and' profit through
brilliant schemes, and be more popular, and soci-
able than wvsual,

During the Winter months, if you are still
single, you will have a very serions love affair, and
good opportunity for marriage, if not he marned
Your morals will be elevated, and you will benefit
through something umncctcd with  ecither the
Church, publishing. or advertisings, science,
creditors, and traveling by water, however, much
trouble, or loss is indic:ncrf through or to relatives,
and through something connected with either the
grave, property matters, or through people engaged
in such. \ou should aveid umlergrmnul places,
and traveling in such, and going in or near public
buildings in the course of erection,

During the Spring months, you will enjoy very
heavy financial benefits, much libertv, and pro-
sperity, and much benefit is indicated through or to
rel‘m\e% also through ncighbors, letters, or wrlt-
ings, and traveling by railway, auto, and in
domestic affairs.

During the Summecr months, your pleasures will
be greatly handicapped, and you should avoid
speculative ventures, and hazardous games of
chance,

During the late Summer, and early Autumn,
you should take a good blood and nerve tounie, and
guard against serious illness, accident, or operation,
and also stomach, bronchial. and kidney trouble.
nervous complaints, and fire, hurns, cuts, scalds.
or hruises, (he omitted two or three things—Ed)
and much trouble or loss is then indicated through
or to relatives on your father’s side also through
servants, or inferiors, if not through small
animals.
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During the early Autumn months, guard against
public enemies, quarrels, legal trouble, rever.es
and trouble or loss through the public, and the
opposite sex.

During the late Autumn, you will be in danger
of hereavement, and should guard against losses
by fire, robbery, or systematic robbery, also guard
well any plans, or secrets, you may possess or
stuch \\'iﬁ become exposed to others, who will pro-
fit through same. Also avoid religious arguments,
and guard your 1norals, health and temper. and
much trouble, or loss is indicated through some-
thing connected with either the Church. publish-
ing or advertising, science. creditors, and travel-
ing by water, yet, you will receive much honor,
credit, benefit aund success if not advancement in
position,

Your truly,
(Signed) Prof. G. Mcyer
GM/MR Scientific Astrologer ;

Thus, at one and the same time we find
that the young lady is a martyr to duty and
her home, and is good-hearted and yet she
is cold, unfeeling, selfish and frivolous. She
will have narrow escapes from death, illness
and operation. Escapes?—She should guard
against serious illness and kindred com-
plaints, and fire, burns, bruises and animals,
including relatives ou her father's side, ser-
vants and other inferiors, {pardon the wit—
Ed) and yet she will always be healthy.

Please note the facts that the subject died
Juanuary 9th, 1919,

Her lucky months are from December
23rd to January 18th, and again we reiterate
she died on January 9th.

She should always choose these periods for
her most important undertakings. Well, i3
not death an important undertaking? Per-
haps the astrologer was right. Please re-
member that we are quoting directly from
the horoscope. There are others that we
could quote from but this one is infinitely
more subtle. The claims are not as brazen
as those of some other astrologers.

Again looking through the manuscript we
also find that the subject will be cool, calm
and collected in an emergency; and is peace-
ful, slow to anger and a forgiving and a
generous enemy, which statement is directly
contradicted by the statements that she is
furious, sarcastic, bold, daring, unfeeling,
dictatorial, spiteful and vindictive.

We note slie will lead a checkered and
romantic life and will travel, yet she loves
the country, mountains and quiet restiul
places and is very shy.

Further she is cold, unfeeling and at the
same time good-hearted, sensitive, and senti-
mental.

She is haughty yet lonesome.

The manuscript tells us that she is shy,
modest and reserved and also that she was
born to lead, command, had executive and
oratorical ability and personal magnetism.

These factors must befit one individual or
another. An individual cannot be born to
lead and at the same time be easily lead be-
cause she is too trusting. She must do one
or the other. She cannot be sly and too
trusting; she cannot possess personal mag-
netism and yet be lonesome; she cannot be
unfeeling and yet sensitive.

Is there anyone in this country who can
show us how a young lady can be tactful and
possess diplomacy and yet be uppish, haughty
and sarcastic? Can anyone show us how a
cautious, skeptical, suspicious and mistrust-
ful girl can be casily lead because she i~
too trusting and over-affectionate? Or per-
haps someone will come forward and show
us how a capricious. frivolous girl must figlt
for her rights, work hard, be persistent and
show perseverence and tenaciousness? Then
we have that case of the timid individual be-
ing a born leader, dictatorial and command-
ing.

Human beings are vain. They like to be
told things which please them and naturally
when an astrologer tells vou things which
are 50% true vou think he is wonderful. The
human being doesn’t stop to reflect or con-
sider that that astrologer has made just as
many statements which are 100% incorrect.




Ncience and Invention for October, 1926 565
Now you
can butld models

in colors

You've never seen anything like it, fellows—this
new multicolor Meccano. Part after part gleams
with brilliant colors, that's why the models vou
build are so realistic. And all of Meccano's
famous engineering quality is still there.

We wanted the best colors, so we selected Duco,
the same that is used on the finest automobiles.
It will not erack or peel, and Duco-finished parts
canuo! rust.

Building with Meccano is dead easy—no study is
required. Build vour models in bright colors—
you can do it only with the new

We did not fake the statements in above
paragraphs. They are found in the horo-
scope.  You can find them by jotting down
the adjectives as you go along and then
match one against the other. You will find
that there are many more contradictions
than those which we have given you.

The statement still rests that there is noth-
ing in astrology; that it is buncomb, pure
and simple; that only one-half of the state-
ments and probably not even that many will
fit any individual case, and not only will
they fit that case in particular but all cases
in general. Why do not these astrologers
warn of a possible death? Why did the
astrologers not tell us of the next step in
the eventiul life of 20-year-old Richard
Reese Whittemore?  We should like to
change the definition of astrology to read:
Astrology—a  pseudo-science entirely  dis-
credited. It is pure bombast, nonsense, but

was the livelihood of quit.e a few who You'll give the gang a SurPfiSC with MUHEC@E@R

catered to the credulous-minded, to those your up-to-the-minute Multicolor Mec

who would like 1o get a glimpse into the cano outfit. No_more colorless, dull
tuture by unscientific and unethical systems. models for you. This is the day of the
new Multicolor Meccano.
(More anon)

Send for This FREE Book
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" . _ your name and address.

» | (Continued from pase 09§l | MECCANO COMPANY, Inc.  Dept.J-1,  Elizabeth, N. J.
. { e |

; S ™ Down and You can Buy

»

i o Any WiTTE Engine’

for Model Contest

[ 1. A handsome trophy cup engraved with
your name, will be awarded as the prize for
the best model submitted during the month.
The decision of the judges will be final and

From 115 to 7 H-p.

To Prove that this “super-
powered” one-profit, light

: will be based upon. A—novelty of construc- Welght WITTE will save
b SO,n: B—fw%rkmar:is};lp: Cl—ogeram‘lg e:- you one-half the time, la-
ciency of the model as related to the ef-
: ficiency of the device which the model simu- bl_?r alnd C?St of anty i?bt 03 the work
b lates, and D——the care exercised in design the place, 1 guaranteeittodo the K
} and in submitting to us sketches and other of 3 to 5 hired hands. Burns erosene,
'p  details covering tine model. Near‘ a Year to Pay casonne, ca,.ou,
: 2. Models of all kinds may be entered. No int t Ch 'y_s the O1d - Distillate or Gas—
» They may be working models or not, ac- o Interes arge: crap One DELIVERS 257
» cording to the subject that is being handled. Pay a Little of It Down on the New WITTE YET LI 258%
» 3. Models may be made of any available With my generous terms my engine pays forltself. Increases farm or MORE POWER
1» material, preferably something that is cheap profits $500 to $1000 a year. ousands say the WITTE is ten Cheapest to operate and
P and easily obtainable. Models made of ars ahead ofnnyothermake—-snmplennd trouble-proofat rock- aranteed for a life-time.
|’ matches should not be submitted to this de- lottom.dlrect—t&vouprlces- Completely equi oF wich WICO gu d. Co
4 partment but should go to our Matchcraft eto,square,protected tank, die-cast remov: rdxannsu. No cranking require m-
Contest Editor. n!;owenegulatornndnhrottllnggovctnor.Alhlzecl%toJO act }:ndl eushyd‘mov;?? Balanced
book d y-wheels with throttlinggovernor
4. Models must be submitted in all cases. mE-xlil:f:tgﬁ:yo?:n';‘ﬁz;ﬁ:xg':sfg:deo obl?;a- that nywes rI.'noniv .llfmv New Feat-
Good photographs are also highly desirable tion, absolutely Free. Or, if interested, ask about our Log and “"3" lld“ e Today—a post
e e, B e d:’csl forgesins e Tree Saws, 3-in-1 Saw Rigs'or Pump Outfits. ED.H. WITTE  c¢ard will do.
modC RIOMbcRtakengapatt Wegiblodrawings s 3755 Witte Building, Xansas City, Mo.
with all dimensions covering parts that are w w $ P
not accessible must be submitted. itte En's_ine orks :’;77555‘ ‘w""m:":l"‘::.; r::'::r.::?‘é‘.u::
5. Models should be securely crated and gulek shipments also made from nearest of these warehouses: Minncapolia.Minn Atlanta,
protected against damage in shipment and Trenton, N. J., Richmond, Vn..Tampa Fla., New Orleans, La., Dallas, Tex., Laredo, ex., Den.-
er, Colo., Billlngs. Mont., New York, N. Y .» Albany, N. Y., Bangor, Me,, P orttlnd nd Los

sent to us by parcel post. express or freight,
prepaid. Models will be returned when re-
quested.

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

7. Address all entries to Editor Model De-
partment. c/o Science and Invention Maga-
zine, 53 Park Place, New York City.

v
t)\nsdes. California.
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1001 RADIO

QUESTIONS & ANSWERS
Meet Your Radio Problems and
Beat Them

Radio Engineers Spent 7 Months to
Give You This Valuable Book

A brand new book filled to the brim with
a priceless array of selected Questions
and Answers that are necessary to
everyone in the construction, care and
maintenance of modern sets, including
information on hundreds of simple and
complex circuits in common use today.

.Coniains 116 pages, 300 illustrations and
is published in the large Magazine Size
9 x 12 inches.

PRICE 50c¢

“RADIO NEWS”
AMATEURS HANDIBOOK

Read the Best in Radio
Selected Radio Articles by the Most

Eminent Radio Engineers
116 pages, 300 Illustrations,
9 x 12 inches
The “RADIO NEWS” Amateurs’
Handibook is a large 116 page maga-
zine size book containing a wide, varied
and carefully selected array of the fin-
est and most helpful radio articles that
have appeared in the pages of Radio’s
Greatest Magazine, RADIO NEWS,
NEW 2nd EDITION.
PRICE 50c¢

large size

500 RADIO
WRINKLES

Get More From Your Receiver
Use This Big Book Full of Shortcuts,
Hints and Practical Ideas
A big book full of short cuts, hints and
practical ideas. The 500 RADIO
WRINKLES BOOK is a very compre-
hensive compilation of the best time
and money saving hints that can be ef-
fected. Under fifteen separate and dis-
tinct headings, the entire field of radio
apparatus and instruments has been cov-
ered in simple, understandable language.

Contains 116 pages, 300 illustrations and
is published in the large Magazine Size
9 x 12 inches

PRICE 50c

EXPERIMENTER PUBLISHING CO,, Inc,,
53 Park Place, New York, N. Y.

Gentlemen:—Enclosed find $

..... for one copy of

I~ i
| ]
| ]
| O SUPERHETERODYNE BOOK [J 1001 RADIO QUESTIONS and |
| ANSWERS [J AMATEURS' HANDIBOOK [J 500 RADIO WRIN- |
| ]
| |
|

|

|

KLES.
NAME

|
ADDRESS

53
CITY, STATE

These and other big books of the Ex-
perimenter Publishing Co., on various
interesting and helpful subjects are sold
at all newsstands throughout the coun-

try—ask your newsdealer to let you see
them.

EXPERIMENTER PUBLISHING CO., Inc,,

Park Place - - - New York, N. Y.
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Not a nreeiti—a
tnnch neelel aut
ACCessOTy ~— Javes
niang  titaes  dts
cost, Enables yon
to rlde in com-
fort

Here's the most sensible,
needed auto accessorv in
years—prowides a safe, per-
manent place for your hat
while driving—No niore
crushed or lost hats—at-
tached in a minute—same
model for open or closed
cars—hat is within-reach at
all times, Made of heavy
metal, nickeled or duli
black—adds heautv tn anv
car—Motorists demand it

£1 with the coupon helaw
brings this valyahle acces
sory to your door postpail
—you save 50c as the reg-
ular  price is  $1.50—.\ct
Now—Insure the safety of
your hats

Agents Write for trac-
tive Proposttion.

s A

SAFETY

AUTO HAT RACK (¢
41 West 428t New¥York

SAFETY AUTO HAT RACK CO.. Inc.
41 W, 4th St., New York City

Gentlemen:—I enclose $1, Kindly send me
one JAuto Iiat Rack, postpaid, at once.
OIS 00606000000600060060600000000000060003000

ATTENTION!

The Ross Radio ring is a min-
iature crystal radio receiving
set. Wear it as a ring—use
it as a radio. With a phone
and”aerial brings in local sta-
tions clearly and distinctly.
Results guaranteed or money
refunded.

IPPRICE 50c. POSTPAID

AMERICAN BAZAAR, Inc.

Radio Department
640 BROADWAY, NEW YORK CITY

THERE ARE RADIO BOOKS

and Patterns on all Radio Problems
and Circuits. Write for FREE List.

THE CONSRAD COMPANY
53 PARK PLACE : NEW YORK |
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Important Things Inventors
Should Know

By LEO T. PARKER

ENERALLY speaking, all inventors
are interested in making money. It
is true that many persons have earn-
ed large sums of money through

patents without understanding much about
the hasic laws that relate to them, but there
are various simple rules of arriving at a
reasonably accurate conclusion whether a rew
invention is destined to be profitable from a
financial standpoint. The amount of profit
derived from the sale of cach article is im-
portant. The period of time over which the
popularity of an invention is likely to con-
tinue is also worthy of consideration. For
instance, many articles are salable only so
long as a particular style or “craze” is in
vogue, or uatil an early change of conditions
makes its further use undesirable. Another
very important thing that is often overlooked
is whether the invention is salable throughout
the year. Some articles can be sold only
during the winter and others must svait for a
summer scason. A scasonable invention may
not be desirable, particularly because a com-
pany organized solely for that business must
necessarily survive a considerable portion of
cach year without incoming revenue. In or-
der that scasonable inventions prove profit-
able sources of incomes, quite ohvinusly,
they must be unusual selling features during
the short period they are salable. However.
sometimes firms that specialize in general
products can be induced to market a season-
able invention, and this class of concerns
very often are the only ones which can satis-
factorily promote the sale of such articles.
The general structure of ar. invention. also.
must be considered. That is, whether of a
ocomplicated or simple nature. It is true
many of the most complicated picces of
mechanism, such as the air brake. the lineo-
type machine, printing press, and others,
have proven unusually profitable for the in-
ventors.  On the other hand, some of the
most simple ideas have made millionaires of
the originators ahnost overnight. In fact,
many simple and useful articles enjoyed a
steady public demand all of the vear rowmd
during the complete 17 vears' life of the

patent, and they, of course, are profitable

inventions.

The universal adoption of an invention. ir-
respective of its simplicity or small selling
price will result in a princely income to the
patentee. There is at Icast one important
advantage of patenting a simple invention
and that is, even if the inventor is not suc-
cessful in obtaining an outright purchaser
of the patent, he can market it himself with
a small investment and if the invention is
accepted at all favorably by the public a
comfortable income can independently
realized. But if the device is complicated
and no firm can be interested to purchase
the patent or manufacturc it on a royalty
basis, the inventor who has limited finances.
always has difficulty to realize income from
his labors of designing the device.

The possibilities of voluminous sales of a
patented article should not bhe overlooked.
For example. an individual once invented a
very desirable article for use in peniten-
tiaries, but inasmuch as the device sold at
a low price and only one was needed in
cach penitentiary, cven though he actually
was snccessful in selling the invention to
more than one-half of the prospects in the
United States. he realized only a small
amount of money from the patent. The in-
vention practically was a failure so far as
the profits derived from it are concerned.
If this inventor had carefully considered his
invention from all angles he would have
saved himself trouble and labor which may
have been utilized in perfecting and market-

L

Aviation
Brings Quick
Success

O young men of daring no other
field of work offers such a fascina-
tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation. As yet, aviation is practically
in 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
tting in at the start. They made their success
g:fore others woke up. Today, these lines offer

no greater o
others. B

ortunities than a hundred and one
AVIATION IS NEW. Get in while

the opportunities are big. All over the country
there will be a clamor for trained men. It willnot
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 lessonis full of in-
terest. That is why it is easy to learn aviation.

You do not have to make yourself stud:

it is

like readin%an interesting book that tells you

thin
one

you

ave always wanted to know. I
our each evening will give you the basic

Only

training in a surprisingly short time.
Onestudent, S. F. McNaughton, Chicago, says:
“Your lessoms are like a romance, and what

Fascinating
—Daring—
Big Paying
Prepare Now for One
of These Positions
Aeronautical lastructor
$60 to $150 per week
Aecronautical Eaginser
$100 ts $300 per week
Aeromastical Contractor
Esormous prefits
Acreplane Repairman
$60 to $75 per week
Aeroplane Wechanician
. “lg l.ISSO p.or week
roplane Inspector
$50 to $75 per week
Aereplane Salesman
$5000 per year and up
Asroplane Assembler
$40 te_$65 per week
Aeroplane 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, ‘I am in-
deed surprised that
such a valuable course
can be had from such
ractical 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 before about aviation.
We have but a limited supply of these books—
send the coupon before they are all gone.

American School of Aviation
3601 Michigan Ave., Deot! 1427 Chicago, Ill.

American School of Aviation
3601 Michigan Ave., Dept. 1427 .Chicago, Il

Without any obligation, send me

your Free Book,

**Opportunities in the Airplane Industry”’, also infor-

mation about your course in

Name

Practical nagtics,

Street.

City
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SPECIAL SUBSCRIPTION OFFER

116 PAGE BOOK GIVEN FREE | F R E E

WITH EVERY SIX MONTHS

This Big 116 Page

SUBSCRIPTION TO‘ Hlustrated Book

"7041 "4

 SMIN OO

subscription

City, State

RADIO NEWS, with its 240 pages, is the largest radio magazine

departments that cover every angle of the great industry from the
beginner to the professional broadcaster or ship operator.

RADIO NEWS has heen radio’s greatest magazine since the very
I beginning of radio broadcasting.

Name .....
Address ...

“HOW TO
MAKE IT”

OCTOBER Building your own
25 Cents

home furniture, cam-
eras, radio cabinets,
sport devices, etc., is
easy if you know
what materials you
need, and have an il-
lustrated explanation
on how to proceed.
Then too, you can
save a good deal of
money by making
these valuable things
vourself.

“How to make it”
a big book compiled
from the great mag-
azine “SCIENCE &
INVENTION,” is
full to the brim with
hundreds of up-to-
date things to make
at home. Things that

RADIO’S GREATEST MAGAZINE | can be made by any

man with only a few

published. It is the outstanding authority in the radio field, carry- simple tools.

ing more new developments, more hookups and more news than any

other radio magazine. Every home in the
RADIO NEWS carries in every issue more than a dozen separate U. S. should have one

of these books handy—
worth its weight in gold.

(Regular Price $2.50 the Year) 116 Pages
SEND ONLY $1 FOR SIX MONTHS SUBSCRIPTION AND 200 Hiustrations
GET A COPY OF “HOW TO MAKE IT" FREE. @ Size 9x12 Inches
R T e e e = Published and Distributed by
EXPERIMENTER PUB. CO., Inc. 1
53 Park Place, New York, N. Y.

.
centonen: 1 encees 4 tecs mente | 'The EXperimenter

........................... 1 53 Park Place, Ne"w YOi‘k; N. Y.

TREE vovy of MAKE 1T | 3 ]
FREE f “HOW TO MAKE IT ! PUbllShlng CO., InC-

150 RADIO HOOKUPS

What more could you ask?—130 of the very finest, selected hookups
most popular today. Each one completely explained and fully
illustrated so that a complete receiver can he constructed from the
information. No out-of-date Hookups—all the finest and best in
common use today.

Don’t miss this opportunity—All Radio and news dcalgrs have fresh
copies Now. If there is no dealer near you write us direct enclosing

25 cents. 4 P il i
Q 4 Pages, Illustrated.
Prlce Large Size, 6 x9 Inches

Sold on all newsstands. If your newssdealers
C cannot supply you, order direct.
We pay postage charges.
The Copy

CONSRAD COMPANY, Inc.,
64 CHURCH STREET . :: NEW YORK CITY, N. Y.
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ing an invention having far better prospects
of a large volume of sales.

Many of the most successful inventors are
keen observers who take advantage of all
opportunities. Some of them work solely
to improve newly discovered arts before a
multitude of other inventors are endeavor-
ing to accomplish the same thing. On the
other hand other successful inventors simply
have confidence in their own ideas and do
not hesitate to spend the required money
to promote them irrespective of the kinds
of inventions already patented. The inventor
who sclects a comparatively new field in
which to make improvements, no doubt, is
more likely to patent valuable things than
the individual who tries to invent something
new in machinery or other apparatus that is
practically perfected, although of course
there is room for improvements in all lines.
An average individual may find it necessary
to spend many months in diligent study bc-
fore he thoroughly understands the mechan-
ism of a locomotive, and yet he may con-
ceive a very valuable improvement at first
glance. Every now and then our attention
is attracted to an inventor who almost in-
stantaneously gained wealth and fame
through-a sinple improvement of a compli-
cated picce of mechanism with which he is
less familiar than many other persons. Un-
questionably it is the idea that counts.

Moreover numerous inventors have heen
made rich by accident, so to speak. Not long
ago a United States patent was issued on an
anti-theft device for aeroplanes. Such an
invention is practically useless and worth-
less today, but if perchance someone perfects
a safety device by which aeroplanes are
made a popular means of transportation this
inventor holds a hasic patent from which he
may receive millions of dollars in royalties.

Actual cases are numerous where seceming-
ly unprofitable and useless inventions are
made popular and come into great demand
through an unlooked for change in circum-
stances. DBut sometimes the apparently ac-
cidental popularity of an invention is fore-
seen by an unusually observant inventor who
believes the change will take place.

About fifteen years ago a certain for-
eigner who resides in New York obtained
a basic patent on a popular improvement on
automobiles. At the date the patent was is-
sued the invention was advanced far be-
yond the existing needs and conditions. but
after a few years the automobile industry
grew up to the invention, so to speak. and
a certain automobile manufacturer was very
anxious to secure the patent rights of the
once apparently worthless invention. but its
inventor could not be located. A thorough
search was instituted by leading detective
agencies in this country and abroad, but
without avail. The inventor has never been
found although he is thought to be alive.
As time passes the term of the patent grows
shorter until now it has but a short period
to run before its expiration. The present
rights to this patent are worth many thou-
sands of dollars and the amount of cash
which the inventor might have received for
it a few vears ago is beyond accurate esti-
mate. This inventor probably became dis-
couraged and concluded that his invention
was worthless and has forgotten about it.

Very often a new thought is an accidental
occurrence. Howe, the inventor of the sew-
ing machine, which netted more than two
million dollars in royalties, worked from an
idea which he received while sitting idly
watching his wife make a child’s dress. He
was a laborer and testified in later court
proceedings that he mentally compared the
slow movements of his wife's fingers when
making stitches, with the rapid reciprocal
movements of a hammer machine which he
had-seen in operation. With the idea once
in mind he determined to make a sewing
machine for his wife’s.own individual use.
not thinking at that early time that it might
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Build Your Own Airplane

Blueprinte and Material Now Ready
for Builders

EASY TO BUY EASY TO FLY

The LINCOLN SPORT PLANE

100 Miles Per Hour with
30 H. P. Engine. Speeial

gnlo on Complete Set of

Blue
A Motorceycle engine will

Real performance in a light Monoplane.
Prints are life size.
give this plane real performance.

OUR  NEW AIRCRAFT INSTRUCTION

BOOK FLIGHT tells you how. Blue Prints of
hoth planes on special sale NOW! Send 23¢
for illustrated book and constructionai details,

Write today!

LINCOLN STANDARD AIRCRAFT COMPANY

Dept. A 1 LINCOLN, NEBRASKA
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ANITA Users
#a e
You Sieep Priceless

RESHAPE YOUR NOSE!

You can surely and safely mold your nose to
beautiful proportions with the

ANITRA NOSE ADJUSTER
3hapes while you sleep or work—painlessly ,comfortanly.
Results spcedy and guaranteed.
Physicians praise it highly.
No metalto harm you.
FREE BOOKLET
olnts way to facial beauty and
Kappineu Write for it today.

The ANITR to °°“"{:%:'

BEFORE [AFTER ANITA Big Dept. 1078 Newark.N.J
avson

AXEL CHRISTENSEN
(Famous Vaudeville and Radio Stav)
Will Teach Yon
JAZZ PIANO PLAYING
IN 20 LESSONS

Hiswonderful aystem has made thousands
uurmui‘ul planists slnce 1

mml"hl-rly

cry eiu—m your nhm boot for local
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CBRISTBNSEN SCHOOLS OF POPULAR MUSIC
Suito 440 20 E. Jackson Blvd., Chicago

PIMPLES

Cleared Up—often in 24 hours. To prove
vou can be rid of Pimples, Blackheads, Acne
Eruptions on the face or body, Barbers’ Itch,
Eczema, Enlarged Pores, Oily or Shiny Skin,

simply send me your name and address today—no cost—
no cbligation. CLEAR-TONE tried and tested in over
100,000 cases—used like tollet water—is simply magicsl in
prompt results. You can repay the favor by teiling your
‘riends; it not, the loss is mine. WRITE TODAY.

E. 8. GIVENS, 468 Chomical Bldg.. Kansas clty. Me.

Prmt Your Own

Cards, Stationery, Circulars, Paper, etc. Save
3 . Print for others, b‘gproﬁt Complete
[* outfits $8.85. Job press$1l Rotary $149. All
easy. rules sent. Write for catalog presses type
[N ete. THE KELSEY CO., P-47, Meriden, Conn.

THIS CLASS PIN 35¢

8liver plate, your choice, 3 colors enamel, sny 3 let-
ters and date. 12 or more 25¢ each. Sterling Silver,
55¢. 12 or more 45¢ each. Free Catalog shows
Rings, Pins, Emblcm 20c to $8.00 earh.

083  Motal Arts Ce.. 1ne.,7723 Seuth Ave.Rechester,N.Y.

prove a profitable machine to manufacture
and sell. But it was not long before keen
business minds offered financial aid to the
inventor of such a labor-saving piece of
mechanism.

The iacts prove that the first model of an
entirely new invention seldom operates with
such success, but to obtain a valid patent
the patent laws merely require that the de-
vice is operatable. For this reason, inven-
tors should not become discouraged "because
their working models operate crudely. Basic
patents may be obtained on crude models and
the patentee may exact royalties from manu-
facturers of later improvements.

Very often individuals spend consider-
able time and money in perfecting an in-
vention on which they expect to obtain a
strong patent, and later learn that someone
else already holds the basic patent.

Wise and experienced inventors never
proceed blindly to spend money experiment-
ing and making models and then file an ap-
plication for a patent, without first search-
ing the Patent Office records. Consider-
able time, money and disappointment will be
saved inventors who adopt this method. It
is far better to learn at once that a device
is old and unpatentable than it is to waste
valuable time and much money with high
expectations which are later shattered. On
the other hand a “search” is discouraging
to a person who has invented a very valu-
able improvement and who may decide not to
proceed to patent the invention, because
certain apparently similar patents are found.
Sometimes improvements on old and well-
known devices are more valuable than the
original and basic patents. This is true
particularly because of the fact that consid-
erable expense and difficulty may be experi-
enced in introducing and establishing the
usage of an entirely new thing, whereas an
improvement of an already popular product
is at once recognized as being valuable and
the users of the old device may be readily
influenced to purchase the improved inven-
tion. A great volume of sales can then he
quickly effected without much expense. For
these reasons all inventors should very care-
fully examine the patents found in searches
of the Patent Office records before deciding
not to patent the invention. Turthermore, it
should be remembered that a valid and strong
patent can be obtained on a combhination of
old and well-known elements, provided, of
course, new and useful resuits are accome
plished by the unitary functiors of the struce
ture comprising the old clements.

TELEPHONE IMPOSSIBLE!

Here is an interesting clipping from a
Boston newspaper published 61 years ago:
“A man about 46 years of age, giving the
name of Joshua Coppersmith, has been ar-
rested in New York for attempting to ex-
tort funds from ignorant and superstitious
people by exhibiting a device which he says
will convey the human voice any distance
over metallic wires so that it will be heard
by the listener at the other end. He calls
the instrument a ‘telephone’ which is ob-
viously intended to imitate the word ‘tele-
graph’ and win the confidence of those who
know of the success of the latter instru-
ment without understanding the principles on
which it is based. Well-informed people
know that it is impossible to transmit the
human voice over wires as may be done
with dots and dashes and signals of the
Morse Code, and that, were it possible to do
so, the thing would be of no practical value.
The authorities who apprehended this crim-
inal are to be congratulated, and it is to he
hoped that his punishment will be prompt
and fitting, that it may serve as an example
to other conscienceless schemers who enrich
thcmselves at the expense of their fellow
creatures.”—Contributed by Lewis Braden.
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IIIIIDICIPPED tralm ng.
You cannot attain business or social
prominence. 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
covers all subjectsgiven in a resident
school and meets all requirements of
a High School training. From the
first lesson to the last you are care-
fully examined and coached.

USE SPARETIMEONLY

Most people édle away fifty hours a
week. Probably you do. Use only
one-fifth of your wasted hours for
study and you can remove your
present handicap within fwo years.
You will enjoy the lessons and the
knowledge you will gain will well
repay the time spent in study.

Check and mail the coupon NOW
for full particulars and Free Bulletin,

American School
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“] know
he’ll make good”

“T picked him because I know I can
depend on him to handle more im-
portant work.

“He hasn’t been here nearly so
long aé Tom Brown and Bob Adams,
who thought they ought to get the
job, but he knows ten times as much
about this business.

“Why? Because he's trained! Be-
cause he studied and prepared him-
self for this very promotion while
the other men idled away their time.
1 wish I had more men like him.”

Why don't you study and get ready too? Well be
glad to help you if you will only make the stait. And
the way to do that is easy.

Choose the work you like best in the coupon below;
then mark and mall it to the International Correspon-
dence Schools today, This doesn’t obligate you in the
Jeast, but it will bring you information that will belp to
start you on a successful career. ‘This is your oppor-
tunity. Don't let it slip by.

Mail the Coupon for Free Booklet
——————_————————"
INTERNATIONAL CORRESPONDENCE S8CHOOLS
Box 6168-E, Soranten, Peana.

Oldest and largest corsespondince schools in the seorld

Without cost, please tell me how I ean qualify for the
position or in the sub,ect before which I have marked an X3

BUSINESS TRAINING COURSES

Business Management Salesmanshig

Industrial Management Advertising

Personnsl Organization Better Letters

Traffic Management Show Card Lettering
Business Law Stenography and Typing
Banking and Banking Law Business English

Ao ®intancy (including C.P.A.) LICivil Service

Nicnelson Cost A ting Rail Mall Clerk
Bookkeeping Common School Subjects
Private 8 High School Subjects

| Spanish French Illustrating

TECHNICAL AND INDUSTRIAL COURSES
Electrical Engineering Architect
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|Architects’ Blueprints
i Contractor and Builder
ical Draftsmagi Archi 1 Dr:
3 ine Shop ( Builder
Rallrosd Positions Structural Engineer
Gas Engine Operating Chemistry ﬁ Pharmacy
Civil Engineer Automobile Work
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Steam Engineering [J Radio Mathematics
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Blrect
City. - State.

RO he vesnoonesnncsssanatanatornrasases svenedossansonyanmstiomesnstosn coryrerd
‘i[ you reside in Conada. send this coupon to the Interna-
$ional Correspondsnce Bckools Canadian Limited, Alontread

TELESCOPES

Amateur astronomers, here is an oppor-
tunity to own a good telescope.

PRICES $12.00 AND UP

Send 10 cents for further information

ERNEST W. BLANDIN
1207 Columbia Terrace

Peoria, 1l

nnd save 50

wl, wil
851 & + Now Vork, oL .80 )
P —————
GOV'T POSITIONS
Men wanting forest ranger, rallway mall clerk, internal
revenue agent, postoMce clerk, carrier and fleld clerk

positions,  $1,500 to $2,700 year. Write for free par-
ticulars,  MOKANE, Dopt. 245, Denver, Cole.
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b Book Review il
THE MAN NOBODY KNOWS, by

Lruce Barton. Stiff cloth covers 534"

. Q ” M

x 814", 220 pages. Published by The

Bobbs-Merrill Co., Indianapolis, Ind.

$2.50.

This extremely popularly written book will
doubtedless live for many years and be found on
the library or study table of many homes. Mr.
Barton, who is a well-known writer of the present
day. has here nudertaken to show us in popular
langnage what a wonderful business man and
executive Jesus was.  This book Drings the old
aspects of the subject up to date and mixes them
with present day problems and human situations.
It rcqmycd a very carcful study of the Bible
and myriads of events in the life of Jesus to be
alle to write a hook as well as this is written.
1t i< |nteresting'alm\'e all perhaps to kuow why
the book was written, and the author in an open-
ing preiace tells “low it came to be written.”

FLECTRICAL AMUSEMENTS AXD
EXPERIMENTS. by Charles R. Gibson,
F.R.S.E  Stiff cloth covers, 5" x 73",
illustrated, 214 pages. Published by J. B.
Lippincott Co., Philadelphia, Pa.

A quantity of well-known electrical experiments
comewhat modified in their descriptions and with
vew illustrations are given in the pages of this quite
interesting work. The idea is to make young people
do their own cxperimenting. The boy, or let us
cven say a girl, who constructs an operative micro-
phone or telephone certainly deserves far more

haps a $130 model railroad.  The whole idea of
‘he haok is to have voung people do things for
themselves. It is a sort of axiom with “those who

cnongh descriptions of home-made apparatus con-
thined in this hook to teach the young student how
10 overcome difficulties and how to do experiments
in various branches of electricity with apparatus
which he has made himsell.

MICROBE HUNTERS. By Paul de
Kruif. 338 pages. [Itlustrated.  6x8%
inches. Board cover. Harcourt, Brace &

Co.. 383 Madison Ave, N. Y. C. Price,
$3.50.

There is a great fascination for the layman, as
well as the scientist, in the subvisible world—the
world that can be <hown to us only by the use of a
microscope. D’eople as a whole realize that there
are thousands of different kinds of ‘‘bugs”, which
in many ways affect our daily life and health, hut
there is an appalling lack of knowledge about them,
We speak more or less glihly about vaccines, anti-
toxins. the isolation of various germs, etc., but when
the bottom of the matter is reached, there are many
who are unable to tell the difference between the
terms employed above. -

Even though people are familar with these vari-
ous terms. the chances are that the names of the
pioneers of the searchers of the world that is
hounded by the limits of a drop of water, are just
names and little more. Pasteur is a mame that is
familiar to nearly all, but who has heard the name
of Leewenhoek mentioned at the same time? Yet
this man was every hit as great as the energetic
Frenchman, because he was really the Christopher
Columbus of the microscopic world.  This Dutch-
man. who had no scientific training whatsoever, dis-
covered that drops of water have inhabitants by
means of microscopes of his own construction.

About twenty years after Leewenhoek died there
was horn an Italian named Spallanzani, who started
erowing his own microhes in jars and studving
them. Years later DPasteur found that microbes
could be put to use in preventing disease by the
use of vaccines; then came Koch. a German coun-
try doctor, who had only a microscope and had to
improvise all his other apparatus. but as he grew
older was considered the foremost microbe hunter
in Germany. and identified a mosquito as the dis-
seminator of malaria,

Other microbe hunters that are mentioned in Dr.
de Kruif's book are Roux and Behring; Metchnik-
off. the madcap Russian; Theobald Smith, the
American who found out that ticks spread Texas
fever among cattle: Bruce, Ross and Grassi, who
found that malaria was spread by a certain mos-
quito; Walter Reed, the valiant American Army
doctor. wha found the remedy for yellow fever: and
Paul Ehrlich, the German, who gave to the remedy
he discovered for the world’s most horrible disease,
a number.

These men and their work Dr. de Kruif has told
of in a manner that is only too seldom found in
works of this nature. He presents his characters so
that vou feel their pleasures when they triumph
and their sadness when their experiments turn out
unsuccessful—in short he gives the human side of
the investigators. If more hooks on kindred .?uh-
jects could be written in this style, there is little
doubt that there would be a great deal more interest
shown among laymen in scientific matters. Tt is a
book which we  heartily recommend to evervone
whether they he scientifically inclined or not. for it
will give them some idea of what pioneer microbe
investigators have accomplished.

eredit than one whase amusement comes from per- |

Lnow'' that we learn more from our failures and mis- |
1akes than from any other source, and there are
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Rare Bargain!

HENSOLDT

CORTUNATE IPURCHASE at
advantageous price, HENS.

OLDT and MARESCIHATL PPrism

Binoculars. MARESCHAL made &

by French (ompany famous since ~

1852 for Binoculars. HENSOLDT i -

made by M. HENSOLDT & SONS, a

l\\elzlar. G:lnri’an);. ]These Binocu-
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o WINGS TO YOUR EYES!

COBQI ER DISTANCE! See Miles away! Observe peopie.
ships. game, scenes, sports OFF in the distance! Hring

thein right to your fect! Open NEW Worlds—rglorious

vistas! Double the Thrilt of Dushing Sports! An all-year

round pleasure giving investment. Indispensable for hunt-

ing. hiking, motoring, yachting, races, games, shoeting, eb-

servation, bird and nature study, ete.

Yours For 10 DAYS' FREE Examination !

Send NO Money now! Pay
'NOTHI.’\'G on delivery.

Gur (%sz
10

ENJOY Binoculars for
« 10 Days’ Trial Absolutcly
FREE!

If pleased, you may pay on Budget Plan:
) % 5.00 MONTHLY

or, if vou wish to pay cash at end of 75
10 DAYS, deduct $1.75 and send .
Check or Monex Order for $21.75 in

FULL SETTLEMENT, Otherwise

return them. Order NOW ! Limited Quantity!
Send NO Money! Pay NOTHING on Delivery!

Iinporters, Exporters, National Mail-Order House
2 Generatlons of Honorable Dealings’
365 WASHINGTON ST., BOSTON, MASS
Largest Retailers of Binoculars in Amerlea.
Gentlemen:—Send me the 8-POWER BINOCU-

(] Hensoldt [] Mareschal. Check preference.
Name
Address

lip and mail this Adv. NOW. Please tell us some-
thinz about yourself. We wlllé ;'pn‘reclale and re-
QU. 8.
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American Correspondence School of Law!
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T FLY Build this classy plane and
learn to construct and oper-
% ate alreraft. Use your motorcycle
engine or our °‘"Meteor'' 20 h.p.
" We furnish parts very rca-
le to build this wonderful
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lttle *‘Meteorplane’’ the World's
first successful Light Plane

3600

Young man, learn aviation

8end $3.50 for complete set of
blue prints and parts  price
1ist of this latest Model M-T-2,
{RWIN AIRCRAFT COMPANY
130-0-8treet, Sacraments Calif.

BeMv Candy Adent
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STOP
Worrying About
YourJob ;zi Future

Don't be satisfied with ordinary low-paid jobs
that get you nowhere—that you can lose by strikes,
Iockouts and layoffs. If you are an American eiti-
gen, 18 years or older you can get a Government
Civil Service position, Pay is from $1900 to $2700
t> start; work is steady, hours easy, vacations with
pay, and plenty of chances for quick raises to better
paid positions.

Let me train you to pass the U. S, Civil Service
Examination with high rating so you will be ehgible
for one of the first Customs, Internal Revenue, De.
partmental Immigration, Postmaster, Post Office
and Rural ranches. Hundreds of successful stu-

dents. I was a Secretary and Secretary Examiner
for eight years. Write for 48 'IPage free book.
Tells all. Send postal now to ARTHUR R. PAT-

TERSON, Prin.

PATTERSON CIVIL SERVICE SCHOOL
Doot. 182A. Wisner Bldg., Rochester, Now York

Science Now Discovers Wonder-

ful Gasoline Economizer

A Chicago Scientist, designer of the first Steph-
ens Motor Car in 1897, has recently astonished
the motor world with the announcement of a
new patented device which tests prove give au-
tomobiles twice the usual mileage on a gallon of
gas in addition to tremendous new power. This
remarkable invention, called the ermo-Vac,
has united for the first time, the two proven
principles of thermostatic and vacuum control
of gasoline consumption. The device is auto-
matic, simple, economical, and can be attached
without aid of tools in a few minutes by any-
one. The inventor wants agents and is willing
to send free sample and big income plan to any-
one who will send name and address to Mack
Laboratories, Dept. 863X, 720 Cass St., Chicago.
Write today.

i BOW LEGS?

This Garter (pat’d) -

il Makes Trousers Hang Straight

1€ Legs I3end I n or Out
i Self Ac}lu-tnhle

It Holds Sox U p—Shirt Down

Not a “Form"” or *‘Harness”
No Metal Springs

Free Booklet—Plain Sealed Envelope
THE T. GARTER CO,
Dept. 10 NEW LONDON, NEW HAMP.

MUSIC LESSONS FREE

YOUR HOME. Write today for our PRER booklet.
{:‘uunlwwtolumhpl&y Piano, Organ, Violin, Mandolin,
Guitar, Banjo, ete. Beginners or advanced players. Your
only expense about 2¢ per day for music postage used,

AMERICAN SCHOOL of MUSIC, 57 Laksside Bidg., CHICAGD

"BE AN OFFICER

IN THE U. S. COAST GUARD
$1,700 UP TO $7,500 YEARLY
$780 yearly at the U. 8. Academy
while training. You rank Enslgn to
Captain in service. Age requirements
18 to 21, Write Dopt. 13, for in-
formation. COAST GUARD
PREPARATORY SCHOOL
4000 Gs. Ave. N.W. Washington. D.C.

Insure your copy reaching you each |
month. Subscribe to SCIENCE AND &
INVENTION—$2.50 a year. Experi- |
menter Publishing Co., 53 Park Place,
New York, N. Y.
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We were warned to move neither hands
nor feet during the manifestation, as the
medium took pains to explain that instances
have been known where inattention and dis-
obedience in matters spiritual, have been
fatal to the medium.

After sitting in this position, which was
far irom comfortable, for a few moments
. . . audible taps were heard coming from
the table.

Slowly . . . distinctly came the knocks
s..0n€ . ..two ... three .. .

Then a few moments of silent wait-
ing ...

The room was as silent as the tomb of a
Pharoah.

Soon the table seemed to- rise from the
floor . .. slowly ... slowly ...

At last it was raised at least a foot from
the floor. The eyes of the medium seemed
glued upon us. The table hesitated, as it
were, the spirits seemed to feel the presence
of an unbeliever, so stated the medium.

In a droning voice, Madame Denton asked
us to concentrate our minds upon things
foremost in importance to ourselves, and to
We did so. Several
distinct knocks were heard, supposedly in
reply to our thoughts. The table had, by
this time, returned to its original position on
the floor. So slowly had this descension
been made, that we scarcely noticed it.
Several more taps were heard, and then
Madame Denton asked us if we had been
satisfied with her seance, and whether there
were any further questions to be asked.
Simultaneously we informed her there were
no more questions to be answered.

We paid our fee, accepted the medium's
invitation to a future call and departed.

It seems that both my friend and I had
fully discovered the “modus operandi” em-
ployed by this faker. The illustration I
believe my readers will find clearly descrip-
tive. A pole, the top of which had been
camouflaged to correspond with the rug,
was operated from beneath. The table was
placed in a manner such as to tip slightly, in
answer to the questions put to it. Raps were
likewise produced by this pole striking the
lower surface of the table top.

The levitation of the table was accom-
plished by the pole being pushed up from be-
low, so as to lift the table from the floor
entirely. Our hands ' bearing down upon
the table top, and seated opposite to one
another, as we were, we, ourselves, quite
well balanced the table, as would other sub-
jects in our place do the same, and help
deceive themselves.

Into the night, and the teeming rain, we
went. My friend, knowing the method, by
which this so called phenomena was ac-
complished, as he afterward explained,
trusted that the medium might have mysti-
fied me, so as to furnish him an opportunity
of describing one that I had over-looked.
The truth of the matter was that much time
and experimenting was devoted by the
medium and her aides, in perfecting so un-
usual a method of accomplishing this so-
called spook table arrangement, which has
no doubt mystified numerous believers.

Spirits may come, and spirits may go, so
say the mediums and prohibition officers,
but table raps will go on fcrever. It is
merely a matter of improving one's method,
over that of the others, that spells fortune
to and makes the most successful medium.
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Radio Wrinkles |

Clock Hand Dial Pointer

Lasts Indefinitely ~Pays for Itself

(31E} Dependable. Quiet*'B’* power, clear without “hum
C is Economy you have never before thought poulhle
Convenience. Outstanding performance. Rec!
for almost nothing. Solid rubber case insures nglm!t
Ienka e or acid. Extra heavy giass jers. Heavy rug-
& ates, Ap roved and listed nsundnrd by Pop.
ries, P nst. Standards, Raulo ws Lab.,
Bols TineoTand other Hudin suthorities
Extra Offer: & Batterios in series (96 Voks) sxo 50.
SEND NO MONEY' ju-t-uu number of butterics
+ wanted and we will ship rame
day order {a received. Pay exum-m-n after examining hatterios. 6
per cent discount for cash with order. 8end your urder toduy—NUW 1

WORLD BATTERY COMPANY
1219 So Wabash Ave. Dept. 83  Chicago, il
lakers of the Famous World Radio “A"
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ThlS man 1s sure
of his job

E SAW the handwriting on the wall. Mea
around him were being dropped right and
left. He might have been the next to go but

for a familiar coupon which he saw in a magazine.
He tore it out and mailed it to Scranton.

Then one day his employer called him in.

“Young man,’”” he said, *‘I have just received
a letter from the International Correspondence
Schools telling me you have enrolled and have
received a mark of 93 for your first lesson,

“I don't mind saying that this letter has
saved your job. I had you on the list of men
f‘: :c gropped. bBut l'x‘? going to kfeep you now.

nd there are bigger things ahead for you. The s e -
man who thinks enough of his futureyto study Geared Vel’mer Dlal Ad]llSt-
his job is the kind of a man we want.” ment,

HOW about you? Are you sitting on the anxious

bench wondering if you will be the next to go?
Or are you training yourself so that you will not
only be sure of your present job, but will be ready
for the job ahead?

This is all we ask: Without cost or obligation,
put it up to us to prove how we can help you.
Just mark and mail this coupon.

8et your Radio Dh
Wo »id %é:«"»“:

RAGE a.m'zm S | womitbing iotaies

Do Your Own Wurng
And Save 50,

Use an old clock hand as a dial pointer to as-
sist you in adjusting and logging your radio
dials.—Fred Schlumpp.
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i and |llustrated. New illustrated ehapters on Outside
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Wiring, Radio Wiring, How to light the home.
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JCivil Engineer Automobile Work CONNECTED TO in Applicd Alrplane
ISurveying and Mapp! Atrplane Eng Engineering, Many

T

PLATE CIRCUIT OF
RECEIVING SET

men earn $2000 to $10,000 a year. DIig Free
outfit of zirplane parts. Write for Free catalos.

WESTERN AIRPLANE CORPORATION

|| Metallurgy O Mining
LiSteam Engineering [l Ladio

Name o om0 | ‘Dept. S-10"' Monadnock Bidg., Chicage. I11.
e
Ct BLBLO...erecveiiiirrorseransaronanreeas -
v 8 2570 .5MF TO SET Send $1.00 for Baginners Instruetions with
L Luunh Producing Program of 23 Comie Trick
1f yau re pon to the Interna- . " — . wings, Cataleg of Chaik Talk Supnllel Free
téo:al Correspondence Bchools Canadian Limited, Muntreal A milliammeter in the plate circuit of your re- BALDA ART SERVIcE. Dept. 4. Oshkosh, Wisconsin.

= ceiving set shows current drawn by tubes. The

BUY DIRECT _ f shunt condenser prevents howling.
V' oA A %‘ Raiohviciu i o eh How to Earn a

QUALITY | NI
GOODS [ : DUST BICYCLE

oo sty T Second Income

How many people would turn down
a chance to double their present in-
come?—It can be done—there are
hundreds of ways—and there is a
new magazine that tells you these
ways and gives all the facts. Before
you forget—

Any handy man ean
install his own plumbing
and lun.lmr by our new, easy
methed. FREE lnsulllm.
3 plans show you how. You
# save waste and kigh labor
cost with our cut-to-fit sys-
tem, Fifiy vears of cconomy service tv home i
mers, farmers, builders and mechanics. |
Million dollar plants behind our guarantee. ]
Free Book shows everything in plumbing
and heating fixtures and supplies. \Write
today, HARDIN-LAVIN COMPANY,
104-16 West Pershing Road, Chieaso. I

restlin Book FREE

(WY, “Tells bow to be “Pa great uthlete and scien-
o WiN Dust collecting on instruments inside the radio
cabinet will greatly lower their efficiency. SEE PAGE 558
Keep your set clean by using the system shown
above.

“-
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Make Things at Home

You can make almost anything—Furniture, Gar-
den Trellis, Flower Box, Toys. Radio Panel and
Console and countless other things, with

SpeedWay Shop and Tools

A compact metal and woodworking outfit for me-
chanics, householders and “handy™ men, Driven
Yy the famous SpeedWay motor. Tools quickly
tnterchangeable.

8 Motor Driven Tools
Bench Saw, Lathe, Jig-Saw, Grinder. Buffer, Portable
Saw, Cleaner, Drill
Astach to any lamp socket and convert your
hench to a complete private workshop, Have the
chips fying in five minutes after receipt.

FREE INSTRUCTIONS
\Ve furnish complete blue prints
and instructions for making the
itema shown, and dozens of other
useful articles with

’SpeedWay Sho;ze 1‘{?
SE

You can buy two or three units
at first and add others as you
need them.

ONLY $10 DOWN

We make it easy to pay while
you enjoy these sturdy tcols in
A your own home. You can do
Wood Turning, Dench Suwing
Scroll _ Sawing, {Portable Saw-
ing. You ean do buffinx. pel-
ishing, grinding and driltin:
either at the hench or anywhere
i there is a8 lamp socket.

10 DAYS’ TRIAL

Test the Speed\Vay Shop for 10
days In your own home. If it
does less than we riaim, return
it

Portable Saw Unit

Free Blueprint Service
Fach month for a year we fur-
nish a free blueprint of your
setection and help >ou in other
ways to get marimuin servic:
from the SpeedWay Shop and
Tools. Write for Ilist of blue-
prints.

Write Today For Full Information
Every tool In the “‘Shop’’ is high grade, for regular
work. A money maker for the small jub man. Write
today.

Electro Magnetic Tool Company
%mo 8. S2nd Ave., Cicers, 111, (Adfeining Chicago)
D

Jig-8aw Unit

ept. 310, ELECTRO.MAGNETIC TOOL CO.

| Dear Sirs: Please send me full particulars |
about 10-day free trial, free blue prints and $10

' down payment. I

CLEVER SHOW CARDS

EASY o MAKE

EARN $25 WEEKLY
IN SPARE TIME
$50 TO $100 IN FULL &)
TIME (

Lea rl;\ at l\omel—-
throug amazingly )
simple method per- 071 %ﬂ S

fected by foremost
show card expert. No
previous training or
ability needed. Simple

A.B.C Every

WEAR

as A.B.C.
store needs original
show cards. Demand steadily growing.
Quick. steady profits. Work for others—
or start your own business. It is easy to
earn $25 weekly in spare time—or t)rnm
S50 to $100 in full time. Write NOW for Special
Offer and beautifully illustrated FREE hook giv-
ing whole story of big money opportunities in this
fascinating field—and telling how you can pre-
nare yourself quickly.
WASHINGTON SHOW CARD SCHOOL

Room 2610-D_ 1117-15th St., N.W., Washington, D.C.

Battery Lead Protector

RADIO SET

—=,_-"/

RUBBER <-— BATTERY CABLE

HOSE —’C

B BATTERY

‘A" BATTERY

A rubber hose may be slipped over the battery
leads to keep them together and prevent cor-
rosion from acid fumes.

Compact Rectifier Unit,
-

ALUMINUM'

TO LAMP
TERMINALS

TO 110 V. AL

T0'B™+

BORAX
SOLUTION

)

o 3 ™ 5 _ Lo §
This unit for charging storage ‘““B” batteries
tay be easily assembled and is very compact.

—B. G. Switzer,

Mounting Loud Speaker

M\<+— LOUD
)\ SPEAKER

REAR VIEW

OF
CABINET

|

Brass strips may be used to mount a loud
speaker unit on the top of your radio set. This
will eliminate long leads.—B. G. Switzer.

Cage Antenna Spreaders

PHONOGRAPH RECORDS

INSULATOR

HOLES ORILLED TO
RECEIVE WIRES 1

MAST—>

A number of phonograph records bolted to-

gether for strength may be used for cage an-

tenna spreaders if drilled as shown to receive
wires.—Fred Ebel.

HERE ARE THE TOOLS that make
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ELECTRICAL EXPERT'S OUTFIT

Complete when

$50

VALUE,

i o = -
—

money. Free, too, if you accept this spe-
cial offer for S. of E. electrical training.
Just a few happy hours each week at
home means big success. Work that’s
full of thrills and fun, Send coupon
for FREE book.

OUR MONEY-BACK GUARAN-
TEE BOND means that your training
must absolutely satisfy you or every
penny is refunded. S. of E. training
makes good—with you. Our 22 years'
experience has shown us the one right
way for success. Mr. Harnischfeger.
president of the Harnischfeger Corp’n,
one of the largest electrical concerns in
Ameiica says, “The best recommendation
[ have for your school is the number of
your graduates who have made good in
our organization. Their training is
right.”

LET THE OTHER FELLOW slave
away at $25 a week. You get the real
job with S. of E. training. Our men
cgl’(zl E.lcz?rcic,‘}’{e::: In Business for Yrull
nischfeger Corp.,
Commonwealth -

o e
AT -
Edison and other M 4

big electrical con- §
cerns. Or you go [ 1
into business for Hundreds of S. of E. Stu.

g dents locate for themselves
yourself and bc with our help and make \big
your own boss.  money.

$6§ A WEEK AND UP is just ordinary
pay in electrical work. Even common elec-
tricians make that much. But with S. of E.
training you can be an electrical expert and
get the big job,

OPPORTUNITIES BY THOUSANDS
every day. No slack seasons. The electrical
boom is just starting. S. of E. men are de-
manded first because our 22 years’ experi-
ence means better and more practical train-
ing fer our students.

64 PAGE BOOK NOW FREE—send for yous

A Personal °°!2’ ff:i and post-
paid. Money-Back

oy tCha"enge guaranty that our

’ atecer your pres- 5

e tioccunationgeelcan course satisfies or

train yeu for success money back. Mai}

in electricity. Put coupon s
yourself {n my hands' t’;’ ulOday with
Oscar Werwath, Pres. out iail.

-y Creasewesesy

$65 A WEEK 1
AND UP! :

“Electric wizard® r“Al cc.!:-:-:ﬁemofe]? '
:r{l c(}‘:y;egrn{lorhl&ee- ec:;lcl}y for your- '
n e gelf, 1
waukee, Wis. last 6 years of his op ranl:l‘ "&"’n:‘l:elf :
Please send ine life on adrisory ment with elec-
free and post- board of 8. of E. trical concerns. :
paid your 64 page book giving details of S. of E,
trainine.  Also details of your Money-Back H

guaranty. M
Name ... .coiiiiiiiivananan
Address . ..ooniua.,

CLIP NOW!

.8:"':.‘:' of Engine  etz, A.XLTH.D.

[ ]
serciraseiivenes
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Ten per cent discount for 6 issues, 20

YOU will find many remarkable opportunities and real bargains in these columns,
every month by reliable firms, dealers and amateurs from all over the country,

tisements for the December issue must reac

Scicnce and Invention for October, 1926

Opportunity Ad-lets

autor;\‘o ile accessories, the opportunity to make money, or anything else, you will find listed here the best and most a
month.

It will pay you to read and investigate the offeri
ngs mad
No inatter what you may be seeking, whether sgupp;e;:

ttractive specials of the

Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash should

accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 worcs accepted

er cent discount for 12 issues. Objectionable or misleading advertisements
us not later than October 10th.

The Circulation of Science and Invention is over 150,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New

not accepted. Adver-

York City, N. Y.

Advertising Agencies

Agents Wanted (Continued)

Cosrespondence Courses

24 Words—355 Rural Weeklies $14.20.
81 Hanford, Xt. Luiis, Mo,

Advertising in alt magazines and newspajois nt ublisn-
ers lowest rates. Douvk giving rates, closing dates, ete.,
2ie,—refunded  first order.  Taylor's Advertising Service,
L5 Thown Bidg., Rockford, 1N,

Ad-Meyer, 4112

B CANC RN s ek ST e 1 SR ' 1

Agents Wanted

Agents—12est selier; Jem Rubber Repair for tires and
tubes; supercedes vulennizatlon at n saving of over Ran per
cent; put it on cold. 1t vulcanizes itself in two minutes ami
1s guaranteed to 1ast the life of the tirc or tube; sells to
every auto owner and accessory dealer, For particulars how
to make blg money and free sample, address Antazon Rubbor
Co., Philadelphia, Pa., Dept. 601,

$60—3200 a week. Genunine Gold if.etters for sture win-
dows, Easlly applied. Free samples, Liberal offer to
general agents. Metallic Letter Co., 411 B., North Clark,
hieago.

$10 daily stivering mirrors, plating and retinishing lamns,
reflcetcas, autos, beds, chandeliers by new method, Outfits
turnished.  Wrlte Gunmetal Co., Ave. D, Decatar, T

Bankrupt and Rummage Sales, Make $50.00 daily. We
start you, furnlshing everything. Distributors, Dept. 171, 619
Divislun, Chleago.

Make Money Silvering Mirrors, tefinlshing auto hend-
Tights, tableware, metai plating. Dbed steads, chandelfers.
Outfits furnished. International Laberatories, Dept. 69, 309
FIfth .\ve., New Yurk.

Agents—New Plan, mnrkes it easy to earn
$100.00 weckly, selllng shirts direct to wearer. No capital
or experience needed. Represent a real manufacturer. Write
now for FREE SAMPLES, Madison Company, 566 DBroad-
way. New York,

Rcal Selling Sensation! Tremendous eurnings whole or
pit time!  I'atented Hot Water, Bottle Inventfon needul
everywhere. Blg commisslons.  Extra bonus.  We dellver.
Write quick, C9i9 Lobl Curp.. Middleboro, Mass.

Gold Initials, easily applied on Automobiles. Biggest
moneymaker today. Cost Se, you get $1.50. No expeiience
necddd. Free Samples. *Ralco”” Monoriams, 1013 Wash-
ingtan, Naston, Miss,

To sell Ray-O-Lite cigar and gas_lighters, Dig earn-
ings. Sample 50c. Rapid Mfg. Co.. 799-L Broadway, New
Yark.

Agunts: Our new household cleaning deviee washes and
dries windows, sweeps, clcans walls, serubs, mops.  Casts
fose than brooma, Oser half Profit. Write Harper Brush
Works, 152-3rd St.., Fairfleld, Towa.

Boston Maid Freeks for Wemen and Children—natlunally
Lnown—famously popular. From mill to wearers $3.50 to
$20. Great inconie produceis for men and women agents.
Write for selling outfit. Bosworth MMls, 13-18, Melrose,
Macs

Makc-Sell Your Qwn Goods. IFurmulas,
kinds. Al lines.  Catalog, circulars tree.
Washington, . C. — -

Agents—NRiggest money makers cver offered. Kell offices,
homes BESTUFONE. which makes both hands fiee vhile
telephoning; MIDGET COLLAI'SIBLE GARMENT 1TANG-
ERS which eversbody wants; and EVERIN Keypurse to
hold change and keys. I'. Kalina Company, 1308 Avenue N,
Rrooklyn, N. Y.

8.1l by Mail! Big Profits!
Bargains. I'articulars Free.
St.. Chicago, 1llinois.

Big meney and fast sales, Every owner huys gold inl-
tinls for his auto. You charge $1.50; make $1.35. Ten
arders dally easy, Write for particulars and free samples.
Ameriean Monogram Co., Dept. 71, East Oringe, N. J

Just Out—D’atented apron without strings, straps, hooks
or huttons. On or off in a jiffy, Oser 100 < profit. (Com-
misstone pald dally. Write for free sample offer. Sta-T'ut
Co.. 3310-¢ N, 11th 8t., 8t Leuls, Mo,

Newcst Invention! Abotishes Xinks, snarls and aute-
matleally colls telephone, electric fron and lamp cords.
lwcusewives, business men, emmpanies actusally buying 5 to
M, Free sample to workers. Neverknot, Dept. E-10,
MeClurg Blde, . Chieago.

Real Selling Sensation! Tremendous earnlngs whole or
pait time! Patented Hot Water Bottle Invention neceded
evirywhere. Big commission. Extra honus.  We deliver.
Write quick, C1019 JTaobl Corp.. Middleboro, Mass,

a0.B0 te

P’rocesses.  All
D. Thaxly Co..

1Reoks, Fonnnla~. Novelties,
Elfco., B-523 8. Dearborn

$15.00 daily in advance, No investinaut. Exclusive ter-
vitory,  Biy scason on. Rhinestone Initial Buckles sell on
slght.  Chaton Nevelty Co., 606 Blue 1sland, Chicago.

66 Miles on | Gallon—Amazing New Auto Gas Saser,
All makes, 1 Free,  Critehlow, -85, Wheaton, .

Sell Japancse Perfumed Incense direct to homes.
ticulars trce. Bela Co., Las Angeles,

Agents Wanted to Advertise OQur Gce.ds ant distrilte
free samples to tonsumers; 90¢ an hour; write for full par-
ticulars,  Ameilean 1'ruducts Co., 6122 Amdrican Bldg.,
Cineiunati, Ohio,

Amazing Discovery of Brahma Diamond Astounds Jow-
elry Warld! Not Glass! Recognized by Selence! Absilutely
Guaranteed! Stands Tests! Sample Case Free! Refercnces
required. Dept, 24, American Brahma Ceo., Flint, Mict

T'ar-

M L wom m Tornnr nmraen oo "

Airplanes, Aviation

Three foot flying model aeroplanes, 12 inch mcaunted jro-
!:;-Ill;r for 25ce. JXeio Shop, 3030 Huilbut Ave., Detroit,
allch.

Airplanes, Hew to build them and be sure they will fly,
Learn the twe most powerful intfluences on the stabllity and
aperation «f an_ airplane, get our free information, blue
its and propelier literature. Crawford Alrplane Manfgr.,
5> American Ave.,, Long Beach, Calif.

Battle Photos and War Relics

I“F: [l)el']“' ‘Rleliu f:'m‘nl Eurvptls battiefialds (aiso medals .
astrated eatalogue (with sample war photus) 25e.  We.
1359 Albany Ave,, B'klyn, N. Y. s L

(NIRRT T
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Books

A New Bock Just Out. 1000 Needed Inventions!
1abed as  follows: General Problems; Automotive;
chanical, Electrical; ¢hemical; Radio; Marine.
chapter on the Ten Most Necded Inventions,
like it has ever been published.
Francis Yates, formerly Managing

O O e e

Ar-
Me-
Separate
Nothing else
Fdited by Raynwnd
Kditr of a leading
Over 100 pages, durably bound. TPrice
Money back after 10 duys’ examination if de-
Bureau of Inventive Science, Dept. 710, llochester,

seicntifle magazine.
only $1.00.
shred.
N.OY,

Business Opportunities

Free Bock. Ntart lirtle Mail Order Business
Company, F Cortland Street, N. Y. i

You can have a business-professien of yonur own and earn
big incotne In service fenrs. A new system of foot correct on;
readily learned by anyone at hume In a few weeks. Kasy
tetms for training, openings everywiiere with all the trade
you can attend to. No capital requlred or goods to buy, no
agency or soliciting. Address Steph Lab. Y.

Used correspondence school
on repuichase basis.
Lists free.
bama.

eourses,
g saving.
(Courses bLought).

All kinds.  Sold
AMoney back guarantee.
Lee Mountain, Pisgah, Ala-

'Used Correspcndence  School Courses and  Educathimal
I"noks bought, sold, exchanged; Bargain Catalogue Iiec.
Hantling, 799-A bioudway, New York.

o NS e i e uomen '

Educational

. Correspondence courses, All scliools, Lowest prices. Teris,
Catalog e, Menticn Subject, Fred. Goetz, 41v-H Sansome,
Ran Frandisco,

Farms, Land, Etc.

Ozark tand; 10 acres near White Riser und proiosed
Dixie Lake, $100, $5 monthly. Asa Zimmerman, 1300 '\\
Fitth, Kunsas City, Kansas.

e nan

For Advertisers

! Write Letters, Folders, Booklets, complete foliowup fur
mahufacturers, mail vrder dealers. lonig experience. \Write
tor details. L. Taylor, 3153 Brown Bldg., Rockford, 1i-
Hnois,
woon

O AL Rt e U T B ’

For Inventors

Inventors—Get this pamphlet, “What to Invent.” No
theory or guess work, but things actually asked for by
manufacturers. Nent prepald for only $1.00. Inventor's
$yndicate, 22 Paladlum Bldg., 8t. Louis, Mo,

U. §. and foreign patents, trademarks, moderate rates,
22 years experlence, George C. Heinicke, 32 Union Bquare
York, registered in U. 8. and Canada.

Unpatented Ideas Can Be Sold. 1 tell you haw and help
you muke the sale. Free nparticulars (Copyrighted)
Write W. 'T. Greene, 808 Jenifer Rdg., Washington, D).
Inventors! Use our special service for presentlng your in-
ntlon or patent to manufacturers. Adam Fisher Mfg. Co..
205-A Enright, 8t. Louls, Mo.

Your Chemical problems solved ard jworking process fur-
nished for Five Dellars. Write me.  W. Stedman Rich-
ards, Consultirg Chemlct, Ilox 2t02, NRocton, Mass.

Save Wnte_ful Patent Expense: patented or unpatented
I‘r}wnllons. Write us, Central Bales Ageney, Independence,
Mo,

Successful patent selling through cooperation.
ree.  Charteid Association Amerjean Inventors,
Bullding, Washington, D, C

Booklet
Barrister

1 o " v Tut

gy g

Formulas

1lack Day, Iloston, Mass.

Stop Pledding! Be Suceessful. Operate s The Repair
Shop.  Make big profits in any Incallty. We teach you and
furnlsh complete equipments $100 up.  Naok of Opporturity
free.  TTavaood’s, 1312 Snath Oakley Avenue. Chiearo.

Steeks—Bcends, Domestic-Foreign, bought-sold. Dealers
in ull marketalle securities. Frank X. Everett & Co., 2
Wroad 8t., New Yok,

Be a Laboratory expert.

Earn from $X00 to $300 monthly.

Formulas Silvering Mirrors,
fness 1Ihray, for $1.00 prepald.
Jend, hed.

nmdreds others with bus-
Globe Novelty Co., Scuth

(R n

nan [ '

For Sale

At 1-3 to 1-4 the original eost rebuilt high grade analy-

Study  Mierohlology.  Sanitatlen, Day, Evening claoses, tical balances and microscopes; also welghts. Guaranteed
Diplomas, Degrees. Granted 71 TPlece outfit Free to n zood working crder. A. L. Pohlelr, Box 32, Norton,
students,  Write for our Free Prospectis to-dav. Tnterna- Mass.
:!ll:?:ﬂlllﬂ( f;llll('ﬁe 0' “lh.r(bh)logy' 7202 ‘v' (‘lﬁnd 4“'(., LI TTTITIT (31t o LT T O L I TT TS TN TR T "t l LIS I T v
.,fr" Illuln—surl little mail order business. P’opham, Rox Games and Toys
431, Chicago.

T ymekers—Make meney at home, PTronositlon and b.ue- Boys! Boys! Boys! Just issued, our 1924 catalog of
orlnts S0e,  Weesho-1"ke, 31st Office, Defroit. Mich, Jewelry, Tricks, 1'uzzles, Novelties. Write for your copy.

We Start Ycu in Business, furnishing evervthing. M-u
and women, vnportunity to earn $10.00 to $100.00 wqskly
onerifing Ragsdale’s "Original  "*New  8ystem  Sneclalty
Candy Factories’ anywhere; wholesale or retall. Valuahle
commereial candy book free. W. Hillyer Ragsdale, Drawer
128, East Orange. N. J.

Real Money.. For every man who wants to work. You Mrrdern Mail Order Methods’' tells how to stast a
can make $10 every day selling McNess Products. You ean pinfitable mail order hunslness with small capital. Late
wake whatever yo1 want to if you can_ qualifv for Resi- edition. price $2.00.  Full information free.  Murdell

dent Munager. Write “or the facts. Furst-McNess Co.,

n08, Renllght Blde.. Freeport. 71

2 Wenderful Inventions! Startling plan gives customer
free gold plated deviee making old phonograph sound 11k~
Orthnvhonle  Vietrola,  Other Ahollshes needlis.  Tradley
sold 36 in 26 ealls. FEverplay, Desk E10, McClurg Bldg.,
hirare,

Farn $10 daity silvering mirrers,
metalnare. ehamdellers,  headlivhts,
furnished.  N. Deeio Lahoratories,
York,

8elling Like Blazes! FElesen piece tollet goods assort-
ment ot $2.00 with two plere earving set FREF to yonr
customers. 1009, profit.  Davis Preduets Co., Dept. €7,
1321 Carroll, Chicago.

refinfching
Outfits
New

pating,
hedsteade
1133 Broadway,

Publishing Co., 3008, Tth Ave., Los Angeles.

[ (IR oant m

Dept. 6, American Bazaar, Inc., 610 II'way, New York.

' ' Cona w1 [ERUR TN ' "

Help Wanted

French plate.

Silvering Mirrors, Fuslly learned, im-

niense profits.  I'lans free. Wear Mijrror Works, Dept. 36,
Excelsinr Springs. Mo,
All men-wcmen, (8 to 60, wanting to quallfy for Cov-

Local or traveling,

ernment 1"oslthing. $110-$250 munthly.
o, 8t Loads, Moo

arite.  Mr. Ozment.

Chemistry

Experimenters, Chemieal Apnaratus—Radio eatalogs. 1000
fhstrations,  Priee 20c refinded on $5.00 order. TLabwra-
torv Materfale Company, 633 East 71st_8t.. Chleago.

Experimenters. Students, Amateur Chemists! Read *'Pop-
ular Chemlstry'® for experiments. formnlas, chemical news,
book reviews, chemical magic. Question—answer depart-
ment every menth. Subecription. $1.00 per year, sample
10e. Speclal! Eight copies, all different, fncluding how to
make firewnorks and lessons In dcterminative mineralogy,
n0¢ (money order. Wiight Piess, Caldwell, New Jersey.

Detectives Earn Big Money. Travel. Excellent opportunity.
Great demand cverywhere.  Experlence unnecessary. Par
tleulms free.  \Write. American Detective System, 1971
Iirondway, N. Y.

Be a Detective. \Work home or travel. Experlence unneces-
<ary. Particulars free. Write, Georre Wagner, former Gov-
emnent Deteetive, 1968 Tiroadway. N. Y.

Firemen, Brakemen,
sleeping car, train
FExperlence unnccessary.
Louis, 1

Bagaagemen
porters  {(colored),
R07 Ralliay

(white or coloredy,
$150-8250 monthlv,
Burcav, East =t
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Help Wanted (Continued)

Old Money Wanted

Putents

$95.00 to $225.00 Month,
Gmornment Jobs.  Steady work.

Men-women 18 up. Get U. &,
Life posittons, Pald va-

cation.  Uommon education sufficlent. 32 page hook wlith
sample examiration coaching and full particulmi~ FREL.
Write today sure. Franklin Institute, Dent. B4, Roch-
« ter. N. Y,
en O (munm
Household Machine
A targe manufacturer of Commerciat Refrigerating Ma.
chines deslres saceesstul desizn pas tir-d hunesehnbd ma-
vLine.  Address Box 235, Sclence and Invention.
Cowmane eun b ' oy
Machinery and Tools
Conerete Building Block \hu‘hlnﬂ and Moids. (atalogue

tree.  Concrete Machine Co,, 5 N. First St., St. Louis, Mo.

Magic and Games

Free with $25 order our iarge dle box. Send 20c for our
targe catalogue of tricks, puzzies, wigs, sensatfonal es-
capes, Oaks Magicat Co., Dept. 548, Oshkosh, Wis.

Books—Maglc, Mysterles, Magle Tricks, Cat-

alogue Free. Singer. 200, [Iancock, Wls,

Card tricks.
41 page hooks.
240l Jefferson,

Nowelties,

Ventriloqulism,
Fenner.

Coin tricks. Hypnotism,
Complete guides,  {oe cael. G,
Loulsville, Ky.

Startiing! Black Spot! Mystery—\Vhite powder placed
ot molst hand linmediately turns spot black, only 1o0e.
Foul your friends, Albert Kubel, 1101 E. Mloyamensing
Arve., Phila., Pa. N

Manufacturing

Models, Ex-
Englinecring

To Order—DMechanical work, all branches.
p~rimenting.  Quantity productlon, I'arma
Wiks, 13rooklyn Statlon, Cleveland, Ohlo.

Manuscripts Wanted

Earn $25 weekly, Spare thme, writing for newspapers,
maxazlnes. Experlence nnnecessary.  Detalli Free.  I'ress
Syndicate, 987, 8t. Louis, Mo.

n W AT T G s e
Miscellaneous

Beautifu! nllztmd bull pups $15. Buildegs, 501 Rock-

wood, Dallas,

t Catch Frem 45 to 60 fexes In from | to 5 weeks’ time;
can teach any reader of thls magazine how to get them.
Just drop ine a card for particluars. W. A, Hadley, Stans-
stead, Quebee, Canada,

seientifie method for

Underground Treasures, Nlmple
Santschl, Glen Ellyn,

locating. Free bocklet explains. T,
1.

Machine work of any kind wanted hy well equlpped shop,
The Greaves-Klusman Tool Co., Clnelnnatl, O.

High
Also

Model Makers Lathe 7 x24,
Chacks slide rest-counter shaft tools.

grade equipment,
1y H I'. gas

engine. Al llke new, No reasonable offer refused. F.
Murphy, 245 Flrst St., Jersey ¢lty, N. J.

Lightaing Electrolyte, Charges storage ' atterles In-
stuntly. Gallon csts H0c, sells $10.00.  Make 1s jourself
Guarantecd lormula $3.00. Wrlte for free clrculars.  Mur-
thy, Chemlst, Tujunga, Culff, Box-(',

Chemical Questions Answered.  Accurate Information
$o.00,  Nnuver, 80 Wall 8treel, New York.

Build yeurscif zn cloetric eloek! Dlueprints aml in.
structlons of a novel model evoryhody can bulld, §i.

Particulars free. Albert Deiblg, Electrical Engineer, 1690

I'ark Ave., New York.

- ' TG I G Wy T i

Motorcycles—Bicycles

Don’t buy a Bleycle Motor Attachment until you get
our catalogue and prices. Shaw Mfg. Co.. Dept. 6.
Galesburg, Iansas.
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Musical Instruments

credit terms,
Dvel-
Gustav

Vieltns—Deep, Mellow, Soulful—on easy
Igh grade, womderful instruments of my own muake.
opment of many years’ Wrlte for book.

~'experiness,
A HMenning, 2121 Gaylord 8t., Denver, Colo.

Cornetists—T rombonists-—Saxophonists—Clar inetists,
“Free fointers”.  Namuo instrument.  Virtueso School,
T. Buffalo, New York.

et
Dept.

Old Coins

German Gevt. Bond. 100,000 Mk, 1923 $1.10, 5,000,000
Mk bond 1921, $1.50. 100.000 Mk. bill and eatalogue 10¢,
Norman Shultz, Box 716, Salt Lake Clty, Utah.

T nn mm (m

California Gold, anarter size, 27c; half-dollar size, 53e.
Columblan nickel and gatalogue, 10c. Norman Shultz. l3ox
T4, Salt Lake City, Ctah,

$2 to $500 Each paid for humdreds of Old or Odd Coina.
Keep all old money. bt may be very rvaluable.  Send 10¢ for

new Hlustrated Coln Value ook, Ix6.  Guaranteed DPrices.
Get ’vated, We pny Cash, Clarke Coin Company,
Street, LeRoy, N, Y.

[T,

Putent Attorneys

Mittions spent annually for ideas! Ilundreds now wanted!
['atent yours and profit! Write today fer free biuk—tells
has to proteet yoursell, how to invent, ldeas wantud., how
we help you sell, ete. Amerlvan Industrles, fne., 212 Vie-
tir Bidg., Washington, D. ¢,

Richard E. Babcotk,

Patent Lawyer, \Washington Loan

& Trust Blg.. Washingtan, b, . Rooxlet.
Monrce E. Miller, Quray Bldg., Washington, D. C.
trasent  Lawyer: Mechanleal, Electrical Expert.  Bouoklet

and ’rlority Itecord blank gratls.

Petents— Sen | for form “Evidence of Conception” to Le
slgned and wlitnessed. Form. fee schedule, Infurmatlon frec.
Lancaster and Allwine. Registered  {stent  Attorney in
}'nhed States and Canada, 212 Quray Bldg., Wushington,
O

Patents Procured; Trade Marks Registered—A compre-
hensive, experienced, prompt service for the protection ani
development of your ideas. Prellminary advice gladly fur-
nlshed without charge. ilooklet of infcrmation and foin
fer disclosing llea free on request. Richard 8. Owen, 150
gwen Bldg., Washington, D. C., or 41-T Park Row, New

ork.

Patents, Send for free booklet. Highest references.
Best results. [I’romptness assured. Send model or draxing
for vxamination and opinion. Watson K, Coleman, Pateut

Atternes. 614 G Street, N. W_, Washington, I,

Cooperative Ptan for safe-guarding arnd commerciallzing
imventlons before patenting.  Write for free bockiet, Ralih
l:urrh P"atent Lawyer, 301 Jenlfer uilding, Washington,

M R
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That Classified Advertising in

Science & Invention
Pays

THE RALCO SUPPLY CO.
Easily Aulledaaud Permanent Monograms,

ostun, Mass. X
SCIENCE & INVENTION: June 28, 1936
a testi-

etimo ago you asked us for
monial. We wish to adrise you that we have
not been keying Sclence & Invention for
quite some time, as it has been one of ovur
pick of cholee in the past.

We believe it reaches the right class of
Agents, as we have good results from men ub-
tained through your paper, as does the Agent,

Thanking you, we are

Very truly yours,
THE RALCO SUPPLY CO.

—still another one

OAKS MAGICAL CoO,
Manufacturers of Advanced Magio
Oshkosh, Wis,

Jan. 1926
SCIENCE & INVENTION:
In replying to your recent lettcr regarding
month  after

25,

our advertisement appearing
munth 1n your publication, will siv that the
results have alw-n come out way on top,
Very (ruly yours,
ARS MAGICAL €O,
Per II, G. f{laurwood

See Rates at Top Opposite
Page Then Send Your Order.

unpatented,
Mo

Patented  or
203 Enright, St. Louis,

Inventions commercialized.
Write Adam Fisher Mfg. Co.,

Two inventions—Two automatons amd a plaster parls pro-

eesx.  DBewarc Inventor’s rights. \William 1laines, Iiahana,
Culm,
. T I T T Y i n
Patents For Sale
Mr. Inventor. If you have a patent or lnvention for ~ale,

atite Hartley, 38 Cowrt St., Bangor, Me.

Photography

Have you a Camera? \Write for [ree sample of our bix
magazine, shawing how to make better pictures and earn
_lmu;i-. American Photography, §18 Camera Ilouse, Bosion,

EYiN

i

Photoplays Wanted

$3$ For Ideas. I’hotoplay i’lots revised, criticlsed, copy-

eizhted, marketed.  Semd for  free booklet. Unlversal
Sccnario Company, 240 Secnrity Bldg., Santa Monlen &
We.tern Ave,, [Soflywood, Callf,

Printing, Printing Outfits and Supplies

Print your own cards, statlonery. clrculars, paper, ete,
Cowplete cutfits $8.83; Job P'resses $11, $29; Rutary $114,
P'rist for others, biz pratit,  All eusy, rules sent. Wrne
for catalog presses, type, paper, etc. Kelsey Company, }F-¢

Merldey, Loun.

Salesmen Wanted

Take orders for coffes, sugar, flour, meats, cannced gouds,
slaple grocerles, also paints, radio sets, tires. auto and trac-
tor vils. No capital or hond required. We deliver and ecl-
tect 'etmauent buslness. Big pay. Write at ocnce,
iiltchcock-11ll Co., Dept. 83, Chieago.

Minutes Pay Doliars demonstrating wonderful three
pound ealeulator,  Details $17.00. Work equals $300 .-
chires. Adds, subtracts, multiplies. devides automatically,
Five year guarantee. Big demand; large profits, experieme
unmecessury. Wrlte quick for llberal trial offer and pre-
tected territory  Lighining Cafculstor Co., Dept, W, Grand
1tapids, Alich,

$100-$200 weekly. Retallers
wncekly guaranteed agalnst com. Rellable house. Guarantie
dealers tumover or money back. 1'ay you to Investigate.
A\ppleton Novelty o., Cedar Raplds, lowa,

live wlre speclalty, $10

Sells for $9.75. Prints ad on wrapping paper, envelopes,
ete. $1.00 eommission. &end {0c for sample work., Autu-
matic Ad-Stamper, Joplin, Mo,

A Paying Position Open to representative of character.
Take orderg <hoes-hoslery direct to wearer. Good Ineome.
Permancnt.  Write now, Tanners Shoe Mg, Cu, 8-468 (
street, Boston, Mass,

Micrometers  to  shun

Shop Representative, Sell Rewd
Small Toud Works,

friends. Liberat commissdan,  Rewl
h- 4 M{ermon Street, \Worcester, Mass,

L T T T T I T TR T TR RS nam wae '

Song Poems

S«ng Poem Writers—Send for proposition. Iiny Hibbeli,

D21 2104 N, Keystone Ave., Chleago,

wrroe “Song Writers Guide''. 1324-1239 Elm, Green Bay,
ia.

Stammering

at Home,
1053 Arcadd,

and Stammering Cured

8t-8tu-T-T-Tering
Walter McDonnell,

Inseructive bouklet [free.

L2y Granville Ave., Chleago, I11,
Unpatented tdeas Can Be Sold, T tell you how and hemn Ctop Stammering. All speech defects uccessfully car-
make the sale, Free particulars (Copyrighted). L) th ] \ ’
7‘c:ur“° W. T. Greene, 809 Jenifer I}idg., \Allllnklnngl) « reeod. Sumuel Rubbins, 399 Diwylston St Buston.
Get yeur own patents, Application blanks, 1 “u o [T 4

Cutting Bros., Caiapbelf, Callf.

Patents. Time counts in appiylug for patents. Don't
rlsk delay in protecting your fdeas. Hen:l sketeh or maodel
far Instructions or write for Free book, “How to Obtaln a
I'atent”” and ‘‘Record of Invention'’ forma, No eharge far
information on hLow to proceed. Commanications strictly
confldential.  Prompt, careful, eMclent service. Clarence A,
O'Rrien, Registerod Patent Attorney. Security Bank
Bullding (dlrectly across street from patent oftice), Wash-
Ington, D, . See page HIX.

Patents: Trade-Marks,
Mce. Consultation Invited.
130 Nassau St., New York.

[nstructions $1.

Ten years experience In TPatent
Booklet. Geu. Beeler, 2001,

Patent-Scnse—.\s one of the aldest flrms In Amerlea we
ghve Inventars, at lowest consistent charze. a service noted
for results, evidenced by many well-know 1'atents of extra-
ordinary value. Book, Patent-Sense, free Lacey & Lacey,
611 K St., Washingtn, D, ¢, Estah. 1869,

“Inventor’'s Adviser,’”” the vatuable Tatenthook with 139
Mechanlcal movements and f{llustrations. sent free wpon
Q:quu‘l_. kM. 1. Labiner, Patent Attorncy, 3 Tark Row,
New ork.

“*Inventors’ Guide’’ free on request; gives valuahle in-
formatlon and advice for all who have origlnal ideas or
Improvements. Frank Ledermann, Reglstered Attorney an)
Engineer, 17th Floor, Woolworth Bldg., New York.

Stamps and Coms

Stamps 100 A!N Different 3 cents. X. 1. Quaker Stamn

Corapany, Toledo, O.

Net Approvals en request. Premium, W, J. Wilkin.,
Tecumseh, Nebr.
. e wor .
Typewriters

Typewriters, all standard makes. $10 up, Fully guaranteel.
Free trial, Write for complete illustrated lists, Northwestein
Exchange, 121 N. Francisco Ave., Ctlcago.

- f

. T W 11 "

Ventriloquism

veatriloguism tought alinost ansone at hame.  Small cost.
Rend 2e. stamp foday for partleulars and proof.  Geo. W,
Smbith, Roum 8-127, 123 N, Jefferson Ave.. Peorla, 111, -

Wanted

Wanted—0Id coins (Indlan head)
paid: stamp for clrcular.
liecago.

pennles:

big price~
Lane, Dept. 1.

JInd Mlehlgan,

Rooklet
Rarrls-

Succossful patent selling through cooperation.
rec. Chartered Assaclation Amerlean TInventors,
ter Bnildlng, Washlngton, D. ¢,

Detectives Earn blg Money, Work home or travel, FEx-
perfence unnecessary. Write. George Wagner, former Gev-
ernment Detective, 1968 Rroadwar, N. Y.
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TWO-FISTED
Action Fiction

Romp through the pages of that exciting
Western- Adventure Magazine called

Ask for it October

at any issue -

newsstand Nnow on
25¢ sale

Here’s the biggest package of thrilling stories on the
market—you’ll find the brands of the best authors,
profuse illustrations—and all you ante is two bits!

Throw your lass’ rope over the October issue—and read.:

THE ROAD TO SANTA FE, by J. Allan Dunn,
THE CAMP BOSS, by H. Bedford-Jones,
SAY IT WITH GLOVES, by Herbert L. McNary,
DEAD OR ALIVE! by Richard A. Martinsen,
THE NESTERS RETURN, by William B. Corcoran,

and  other tales of north woods, sea, mystery, and cow - country adventure
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HAWKINS ELECTRICAL GUIDES \gumes

3500 PAGES $1 A VOLUME
s o il S A MONTHE SEND NO MONEY —SEND ONLY THIS COUPON

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about 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 sét today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinerv—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

IR IR PRI NSO E DD S S DD D

THEO. AUDEL & CO.
65 West 23rd Street, New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price §1 a number). Ship at
once prepaid, the 10 numbers. - If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

of Dynamos and Motors—Distribution Systems—Wiring—Wiring Name ) )
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating ¢ =~ =~~~ 77 rrrroorotrooos
Currents and Alternators — Alternating Current Motors — Transiormers
Converters—Rectifiers—Alternating Current Systems ret Breaker: 0 ti
Measuring Instrumen Switchboards—Wiring—Power Stations—Installing ccupation

=l & | S ey — N

o a Also many
Modern Practical Apphcations o1 Electricity and ;\cauy Reference Index

of the ten numbers.
SHIPPED FREE
Not 4 cen ay u il yo the hoo No oblig o unless
« o oday - o | heln
d f to you ou

Employed by

Home Address

E Reference




THE man who invented this amazing pen con-
sented to let us sell it only under one condition—that
we work out a plan whereby the price would be
within the reach of everyone, instead of selling it at
$7.00 or $8.75, the price of other pens of equal
quality.

Of course, it was impossible to sell this remark-
able pen through the stores. Their profit alone on a
$7.00 or $8.75 pen is more than what you actually
pay for the POSTAL RESERVOIR PEN. And
so we decided to let Uncle Sam do the selling for us
—through the United States mails.

The Pen That Says “Fill Me
Up’> When Empty

The POSTAL RESERVOIR PEN (named POSTAL be
cause it is sold by mail only) is distinctive in design and
contains features which are not found in any other pen.
It is transparent, so you can always see when it needs
filling. It is self-filling—employs an entirely new method,
the easiest ever -devised. Holds 3 to 4 times more ink than
any other self-filling pen. Manufactured from same ma-
terials as used in highest priced pens. Never before have
so many improvements and refinements been combined in
a single, handsome, smooth-writing, never-clogging pen
that you will be proud to own and delighted to use.

How to Get the Postal Pen
‘\ SEND NO MONEY

S«_ Simply fill in and mail the coupon. Do not send a
Postal s penny! When you get your Postal Pen. vou will
Pen Co, % also receive 5 post cards, each worth 50c on

B‘:r;i( 80 S, the purchase price of another pen Every
25 West >, Postal Pen owner finds that his friends

43rd Street, S, admire his remarkable pen and ask
New York City s, where they can get others like it
Please send me one %, You can easily sell your premium
Postal Rese"";ifp Pen, 8  post cards for 50c each and earn
and five specia remium . o
Posteards which I may ;zwe‘sbac‘k the full price of y ulli
away or, dispose of “at 50c S, Pen. You do net have to se
each. 1 will pay pogtman $2.50 *« the cards dispose of
upon receipt of the pen. 1f after \‘ them any way you Al
5 days’ use I desire to return the %y h ak
Postal Pen. you agree to refund pur- "8 —W atever you make
chase price. Send me the model I have S on them is yours to
checked. {J Men's size [0 Women’s 'y keep.
size \‘

A
L Y Don't Wait-
NAMIE o vieeraenaneessnsseaneccnsnns ‘s tear off coupon
“ and mail
A !
ADATESS .o a e e \‘ NOW!
S
A
Ot 138 Lmdess + ABEgeT e oy T Stae. ey poniven = 7Y

Only One Way You Can

Only Way to Get the Postal:

“Buy Through One Who Owns
One”—or Mail Coupon Below

Larger Than This

Superior to Any Pen at Any
Price in Performance

Get ThisRemarkablePen!

You must try it FIVE days
before you can keep it!

Equal to Any $7 or $8.75 Pen

In Quality

Costs
Only

$2§9

No Other
Fountain Pen
Like It!

You
Can

See
Right
Through
This
Pen!

Read These Remarkable Postal
Features

ll, s Transparent— You can always see exactly how much ink
you’ve got. Can't run unexpectedly dry.
. It is Unbreakoble— Yot can even step-on it without injur
ing it. A woenderful pen for lifetime sérvice. '

_It’s the Smoothest Writing Pen Ypu Ever Saw—Big. Solid 14
Karat'gold point, tipped with the finest iridium

It i Self-filling—The easiest of all pens to fill.

It Holds 3 to 4 Times More Ink Than Any Other S:f-filling
Pan—Fill it once a month—and get real “writing mileage.”

Ané Remember— The materials and workimanship are guar

anteed to be equal or superior to those found in any other peu
whether sold at $7.00, $8.75 or more

Five Days’ FREE TRIAL !

Send for your POSTAL Pen NOW. State whether you want
men’s or women’s model. Use it five days and if your are not delight.
ed with it, return it and your money will be promptly refunded. You
are to he the sole judge. Compare it with any pen at any price.
Rememaer the price is low only because our sales policy of man
wfacturer-to-user eliminates all_in-between profits, commissions and
handling Send the coupon NOW and learn what real fountain
pen satisfaction is!

Dostal

RESERVOIR PEN

y
1
H
;

POSTAL PEN CO., INc., Desk 80, 25 West 43rd St,, New York City, ’ g



