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30
AYS

TRIAL -

ONLY ONE DIAL TO TUNE

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, we will
ship it to your home 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.
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BIG PROFITS
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-
B dyne Radios have no competition. Lowest
@ Wholesale prices. Demonstrating set on 30
= days’ free trial. Greatest money-making
]

10

opportunity. Send coupon below—or a let-
M ter— for our agent’s proposition.
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Metrodyne Super-Six

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

Mr, Howard, of Chicago, said: ‘“While five Chicago broadeasting stations
were on the xir I tuned in seventeen out-of-town stations, including New
York and San Francisco, on my”loud speaker horn, very loud and clear, as

30
Days' FREE Trial

though they were all in Chicago.

We are one of the pioneers of radio. The success of Metro-
dyne 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.

A1 0 O T

+ Dept. 167 -

Tube Set

Single Dial Radio

Retail Price

S

Completely Assembled

Big Discounts
~ to Agents and DealersJJ

Metrodyne Super-Seven Radio

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 suppert. 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 stations 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.

Mail COUPON Below!

Let us send you proof of
Metrodyne quality

A %
7 Tube Set:

4850

MAIL THIS M
COUPON
or send a postal or letter.Get our
proposition before buylng a radlo.
Deal direct with manufacturer —
Save Money.

Chicago, Illinois

F. L. Warnock, Greentown, Ind., writes: *‘I received the Met-
rodyne in good shape and am more than pleased with it, Got
stations 2,000 miles away.

C. J.Walker, Mariposa, Callf,, writes: ‘‘Received my Metro-
dyne Single Dial set O.'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 anyone, so you will piease send
me another set.”

Roy Bloch, San Franclsco, Calif,, writes: *‘Very often we
travel from New York to the Illawaiian Islands qqxcklg
from station to station by means of the little tuning-knob
wiich operates the electrically-lighted dial. The Metrodyne
Single Dial Set is much easier to uperate than any radio 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, lewer: or the coupon brings
complete information, testimonials, wholesale prices,
and our liberal 30 days® free trial offer.

If vou are intcrested in AGENT'S prop-

“yn

8 METRO ELECTRIC COMPANY

= 2161-71 N. California Ave., Dept. 167

0 Chicago, lliinols

A Centlemen:

= Send me full particulars about Metrodyne 6 tube
B and 7 tube sets and your 30 days® Sree trial offer
]

= Name

= Address
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L. L. COOXE
Chief Engineer

)

With me, you do practical work — at home.
You start right in after your first few lessons
to work at your profession in the regular way
and make extra money in your spare time.
For this you need tools, and | give them to
you — 5 big complete working outfits, with
tools, measuring instruments, and a real
electric motor — 5 outfits in all.

- The Cooke Trained Man is the

481

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

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

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

Age or Lack of Experience
No Drawback

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

Your Satistaction Guaramnteed

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

Free Book on Electricity

I want to send you my Electrical Book
and Proof Lessons, both Free. These
cost you nothing and you'll enjoy them.
Make the start today for a
bright future in Electricity. ﬂ
Send in Coupon—Now!

L. L. COOKE,

Chief Engineer

4 :

i <] ' Chicago
Pay Raised | Engineering Works
150% 2150 Lawrence Ave,
I was a dumbbell in clee- Dept. 27 Chicago
STl sotin et o
:(;w l}hoa\:e ch}:rge of u l:ié Get Started A’Ow.' "

plant including 600 motors
anddirect a foree of 34men
—electricians, helpers. ete

Myesalary h'l'l:l gone up more

than Ja.
GLO. ILLINGWORTII,
Calumet Road,
Holyoke, Mass.

Mail Coupon ,.* d
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®" Address.

“Big Pay " Man |

Occupation

$700 in 24 Days

‘*“Thanks to your interest-
ing Course I made over §700
in 24 days in Radio. Of
course,this ig a little above
the average but I run from
$10 to $40 clear profit every
day, so you can see what
your training lhias done for

me.” FRED G.McNARB,
7 W. l6th St., Atlanta,Ga.

$20 a Day

—Sfor Schreck

‘“Use my name as a refer-
ence and depend onmeasa
booster. The biggest thing 1
ever did v-as soawer your ad-
vertisement. 1 am averaging
better than $500 8 month from
my own business now. J used to
make §18 a week.,"*
A.SCHRFECK,
l Phoenix, Arizons

L.L.COOKE, Chief Enginecr
Chicago Engineering Works,
Dept 27 2150 Lawrence Ave. Chicago

tudy Cour

Pid ‘book and complcte details of your Home S
" Elcetricity, ineluding your outfit and empldyment serviccoffers.
4
L4

¢ Send mo at ones without obligation your big illustrated
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How I Solidified Helium!

Details ol most remarkable experiment
in modern science as told by the man who
of the
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University of Leyden.
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Longest Railroad Tunnel

Interesting drawings and description oi
railrond tunnel in this coun-
try, which penetrates a loity mountain.

the longest

The Health Meter

By means ol this new automatic seli-
recording apparatus one can obtain i a
few minutes a complete diagnosis of his
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“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.

“They last twice as long as
the smaller Batteries
of equal voltage”

vou a favor—making vour 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 evervthing.”

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

LuvrT - Erer-
cudy  Layerbilt
No. 4¥¢,

RicuT-Erer-
cady Dry Cell
ltadio “' A"’
Battery, 114
tolls.

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 CARBON (CO., Ixc.
New York San Francisco

Canadian National Carbon Co., Limited
‘Teronto, Ontario

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

WEAF-Nrwe York

wJar-Providence
weEl-Boston

wsA-Cincinnati
wraM-Cleveland
ww i=etrait
wraG-I oreester wWoN-Chicago
\\rv-ll’;/rilﬂwirlpln'a \\'oc—Daﬂg'npml i
wWGR-Buflaly . inneapolis
wear-Pittshurch W cco{ §t. Paul
Ko M. Louis

(5]
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Time and Postage Saver

IN every issue of SCIENCE AND INVENTION you

undoubtedly see numerous articles advertised

about

which you would like to have further information.

To sit down and write an individual letter to each of these
respective 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 you, thus saving your time and money.

Just write the names of the products about which you want

informatton, 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:

page in SCIENCE AND INVENTION.

NAME

ADDRESS

advertised in the .

T « READERS’ SERVICE BUREAU,
* EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, New York, N. Y.

FROM WRITE YOUR NAME and ADDRESS HERE:

CITY, STATE ..
Gentlemen: Pleaze advise the tirms listed below that 1 would like to recieve detailed information on their product as
issue of ScIENCE AND INVENTION.

S&T 10-26

NAME

g=5"This form should not be used for technical questions.

ADDRESS

(Street—City—State)

If Catalogue
of complete
List here specific article on|line is wanted
which you wish literature. [ check in this
column.

Check here
if yvou are
a dealer

Your Dealer’s Name

Address
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Dr.T.0' Concr Sloane | ﬁ:ei@ﬁ;g[,sjg
will teach you ~ @ a1

L\CHEMISTRY

Right in your own Home

Good Chemists Command High Salaries

Industrial firms of all kinds pay tempting salaries to get

8

the right men. Salaries of $10.000 to §12,000 a y /

: ¢ 000 to $12, year are not r
unusual for chemists of exceptional abilities.  Chemistr Whah' “‘/e‘ll Known
offers those who are ambitious and willing to apply them Authorities Say
selves conscentiously the greatest opportunities of any v About Our Course

cation. Why be satisfied with small pay and hard. thankless

work-—learn the profession of Chemistry and voir salary wil Frem Hudsen Marim,

Dr. Sleane has done a mudli-nceded
depend only upon your own efforts and your own abilities. work in 5 snuch betler way than  any
8 . . A thing of the kind has, heretofore. bewn
The work of the chemist is extremely interesting. If you dore.

are fond of experimenting. if you like exciting and fasci- ~ 'Dr. Sloane hl“ a r|'emu'kah‘le tarullt,\
nating work, take up Chemistry. To the man who is dis- of nresenting Sclence for self-tnstruct ml
2 . : : R o of the student in such a clear ang un
sansﬁcd.wnh his present job, to the young man just deciding derstandable way as to be most readily

on his life wqu_(. Chemistry holds alluring charms, and count- grasped and assimlilated.
less opportunities. If you want to earn more money, the ‘I, therefore, unreservedly recommend
snd place my highest indorsement on hli¢

way is open through our course in Chemistry. work."

Frem Dr. W. W, de Kerlor,
NOW IS H I IME I O =1 ean not recommend your course 0o
highly and 1 congratulate both you end

Dr SKloane on 1ame.

7, o500n 1o e STUDY CHEMISTRY
r John A. Tennant.
AB., AN, LLD., I'h.D \ ’r'r'?‘h is something which has long

is

Noted  Instruclor, Lecturer and been needed Your long expertence in
Author. Formerly Treasurer Ameri Never bhefore has the world seen such splendid oppor- tmh:v. ‘&“gh“";srs:’“m"g:f"l"’;a'c“u"’;:":ﬂﬁ?
:‘la!ll(‘h'-;“nilml‘ Soefety and a prac tunities for chemists as exist today. The war has awakened a: plain to the untrained students i
qel) Gl Tl ihansmucliginonn the United States to the nced of trained chemists and chemi- —

L h H <y \ .
only has Dr. Sloane taught ehemlis cal engineers. Everywhere the demand has sprung up 1 What the Students Say:

try in the elass-room but he was actories, mills, laboratories, electrical shops. industrial

for many  vears enyaged in  com- plants of all kinds, chemistry plays a vital par: in the cor “Your course has been worth $50
merelal chemiea. work. tinnation and expansion of the business. In every branch to my concern. 1k ding | sotel fis-
f human endeavor the need for chemists has arisen. No dmﬂ:‘, ﬁrnon‘”:wry S ea e feoie
fession offers such alluring opportunities snd the next “I have Jjust been maede Assistant
?Ie‘;: ycar<' ar? going t how the greatest devel pment in this science that this country has ever seen. Ch Tlv of my co‘nceT ,. ot .
p . B : ' ) q =1 ¢ - “Your course f{s just what 1 T
se who have the foresight and ambition to learn chemistry now will have the added advantages - !’° "'“ wart in the wondcrful sclence

Y

and greater opportunities afforded while the chemical ficld is growing and expanding. uants tn
~1 find @.at your course is very t

teresting. [ wait patiently for the nex

lessen.”’
1 find the study of chemistrs mq
and more interesting at every lesson an
y may ’unbsuro that 1 amu;,z'n. ! into
stimdying  habit esen more eser
NO PREV]OUS SCHOOL]NG NEEDED did even in my school days.”
1 like the lessons so much that 1%
eatiy would not sell them fcr many tine

Dr. Sloane will teach vou Chemistry in a practical and intensely interesting way. Our home e i

study course written hy Sloane himself is practical, logical znd remarkably simple. 1t is illus- ~T am taking this opportunity to expre

trated by so many experimnents that are performed right from the start that anyone. no matter my satisfactlon with your chemical Tossons
how little education he may have, can 1 now hase a_fine position as hnni'x"
lghoroughly understand every lesson. Dr. ;‘.,i"”«,[.,’;',.“’.'ﬁn?’?n:zmx" h;vl: ‘;,‘:,"' o

2 ¥ 0 S Sloane teaches vou in your own hoimne asful.’”
Experlmental hql‘"pment Given with the same individual and painstaking mt?le'"r‘:alw written to different people
to Every Student care with which he has already taught :P;rl:lv.y ;'oulr.me:\'x'ne and thoy speak sery
thousands in the class room. He will, "It 1 don‘t learn tt tsn't your fault for
in addition, give you any individual help { dnd that your lessons contain a whole
vou may need in your studies. This per lov"*
sonal training wiil be of inestimable value (Nanies and addvesses on yeque t.)

to you in your future career.

DIPLOMA AWARDED TO EACH GRADUATE ”
) 'Upon graduation each student is awarded our Diploma in Chemistry, cer: ’0
tifving that he has successfully completed his studies. Your name on_this o
certificate will be a source of pride to you all your life. as well as an aid o ’o
obtain:ng a position in Chemistry. 04

o
Easy Monthly Payments .

You do not have to have even the small price of the course to start. e
4 20 : P CHEMICAL
You can pay for it in small monthly amounts or earn it as many others ’ INSTITUTE

are doing. The cost is very low, and includes even the Chemistry o 3
o i Wri P OF NEW YORK
outfit—there are no extras to huy with our course. rite us and ° HomeiExtensior

let us explain how you can qualify for a trained technical posi- ’o Division 10
¢ 3 : ¥o i isic
tion without even giving up your present employmen ” 66.5. West B'way
SPECIAL 30 DAY OFFER S New York City
Besides furnishing the student with his Experimental " Flease send me at onre
We give 10 every student withont addltional charge, thi Fquipment. we are making an additional special o without any oblikatlon on n
chemleal equipment ineluding fifty pieces of laburatory appara- offer for a short while only. You owe it to voursel 4 _part. your free ook “‘Opportuni
tus and supplies and thirty-nine different chemicals and re- to find ount about it Write today for fult infor. 'l ‘llgs lf-r lhemls‘n and ful,. par
agent The fitted heavy wooden hox serves not anly as a case & d .b % “0 ' 4 e ° ticulars about the Fxpeclhinental Faquip
for the ontflt wlse as a ldoratory acgessary for performing mation  an ree DOOK, pportunities P ment given to «very student. Also pleass
countless  experiments.  Full partleulars  about  this  special Chemists. Send the coupon right now while » tell me sbout your plan of payment and
feature of onr course are contained in our f{rce book “‘Oppor- it is fresh in your mind. Or just write V) your special 30 dny offer.
tunitt Chemist your name and address on a vostal and °
mail it to us, 04
’0
’ . . 2
Don’t Wait -- Mail the Coupon NOW! 47 mem e
L4
04
CHEMICAL INSTITUTE of NEW YORK, Inc. Y A R
66—S WEST BROADWAY Home Extension Division 10 NEW YORK CITY "
4 CITY KTATE SRty olsxsls) ole) oln
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Extra Cost-
Al

special offer.

work,
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$70 Iin one Day
tor T. M. Wilcox
“Tam in business for my-
self and recently made |
$70in one day, [ wasan
electrician of rich experi-
ence and was occupying a
splendid position as tele- |
phone  superintendent
when I enrolled with your
course believing it would
open up greater oppor-
tunitics—have not been
disappointed.  Estimate
that Radio will be worth
tens of thousands of dol-
lars to mein the nextfew
vears.”  T. M. Wilcox,
Belle Island, Newfound-

HERE'S WORK THAT IS
ALMOST ROMANCE/

Given FREE of

instruments

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

My Radio Training is
the ‘‘Famous Course
That Pays for Itself"
Make more money quick when -

you take up this practical course.

I show you how to in-
|| crease your earnings almost

throngh practica
give you,

toward success we gave C. C. Gielow, Chief O

land.
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Now Owns a Radio
Store
*The Radio business is rushing
just now. Building many Super
Heterodynes, also doing installa«
4 tion and repairing. To your
course I owe all my success in
the Radio profession.”” A. J.
Ommodt, Bowman, N. Dak.

You CanDoWhat
TheseMenDid!

I'Will Train'You at Home
toFill aBig-Pay Radio Job

Getinto the great new Big-pay Industry—Radio. If
you're earning a penny less than $50 a week, clip
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’t you? I'll trainyou just
as I trained them—just as I trained the men whose letters

you see on this page. [I’ll teach you quickly at home in —
your spare time to be a Radio Expert, and draw down big

Controls First Car b’,‘!iﬁg

Radio » o g
**I operate the portable broadeaste < e 8
ing station in rear car, driving
front car by Radio control. Will
Bl operate this car from New York to
e * Frisco—13 months trip. Then we
take the car around the world—a
three years’ tour, I owe it all to
you."” Leo Paul, New York City.

2 "‘f‘”r

money for the easiest and most fascinating work in the
world.

$50 to S250 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. Every day N.R.L 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

time. Lack of experience no drawback—common
schooling all you need. Our tested clear methods

make it easy forgou. ‘We guarantee to train you
successfully. ig Free Book contains all the
proof.

This

Chief Engineer
Station WEMC

“Please communicate withmy
two junior operators here who
want to increase their knowl-
edge of Radio, Being a grad-
uate of {5ur course | know
they could do nothing betrer
for themselves than study it
for it is the way to success
in this profession.” John E.
Fetzer, Chief Engineer, Sra.
tion WEMC, Berrien Springs,
Michigan,

Clip Coupon Now
for FREE BOOK

Most amazig book on Radio

ever written—full of facts and
pictures—tells all about the great Ra-
dio field, how we prepare you and
help you start. You can do what
others have done—GET THIS
BOOK. Send coupontoday—no
obligation.

J. E. Smith, Pres.
NATIONAL RADIO
INSTITUTE

/ Dept. MX5
// Washington, D, C,

from the start of your cours e

pointers I

Howard B. Luce of
Friedens, Pa.,made $320in7
weeks during his spare time.
D. H. Suitt of Newport, Ark., writes
“While taking the course I earned in H .
spare time work approximately $900.” Radlo“stom at Chicago,
Earl Wright of Omaha reports making L. o loourse, gely
$400 m a short time while taking his course e = redit,” sayaSpadoui.
—working at Radio in his spare time only! A - e Mo
Sylvester Senso, 207 Elm St., Kaukana, Wis.," % ' =
made $500. These records not unusual—these
men are a few of hundreds.

And when you graduate, my big Free
Employngent Department helps you get the job.
You get just the same preparation and assistance
rator

vnoto shows Gra unte L.
F. Spadoni in his own

of the Great Lakes Radio Telegraph Co., E. W. Novy,
Chief Operator of Station WRNY, Erle Chambers,
Radio Engineer for Stewart-Warner, J. E. Fetzer,
Chief Engineer of Station WEMC. The National Radio
Institute, established 1914, today offers you the same
opportunity these menhad undera bond that guarantees
you full satisfaction or money refunded. It's your bi
chance to get into the great Radio field—mail coupon TO-
DAY for my big Free Book and proof !

J. E. Smith, President
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.

Ki=ball With WMAQ | Promoted to Big Joh

Chicago * Just been made Sales Mana-

**Accepted a position with the ger .°(§ ‘hf? R“d‘g firm—re- A

Clhicago Daily News Station WM- celved a very good increase ° INAIDE o~ gy a4 & g sssont #8402k 8 Nosti s 8 8 5 y Agois st
in pay. p to present

AQ. My income practically dou- L .
have been getting salary

bled, thanks to your fine course. I which in 3 months en- Q Add

handle all consultation also do op- abled me topurchasen 6 Street TESS: ovm g agsegype s

erating.”” Keith Kimball, Station newcar..” R.Jones

WMAQ, Chicago, 111 Bay City Mich. A T
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THE ASTROLOGY HUMBUG

By HUGO GERNSBACK

NE would think that i an enbightened age, such as we are
pleased to call our present era, Astrological nonsense should
have disappearcd irom the face of the carth long ago. The
reverse is actually the dact, and Astrology is gaining sup-
porters in a rather large strata of the public all over the world, who
are preved 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
pseudo-science  that  feeds upon  superstition wnd — encourages it
Summed up in a few words, it may be said that Astrology is a super-
stition according to which the stars are helicved to affect the destiy
of human beings.

Just how the stars are supposed to affeet humanity, no astrologer
has ever ventured to say.  The mwodus operandi of the so-called
“horoscope” is usualiv that thie more or loss exact date of birth is
connected in some way with the planets and constellations in geueral,
but just what this connection is, no one has ever ventured to 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 cffect
upon a person at birth.  \Why exactly at hirth?  Why not before
birth, and why not aiter birth?  ‘The astrologers remain silent on
this.

It is ludicrous for any intelligent person to believe that a heavenly
hody, a great distance removed, can have any cffect 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. 11 a being of flesh and bone is affected, why not a
horse—why 1wt o gorilla—why not a0 whale?  They should all be
affected m the siune manner.

Furthermore, if the astrologers are right, then every human being
born at the same instant all over the carth should have exactly 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 piffle, because every one knows
that twins born at the same time, and people born at the same instant
have entirely different carcers and destinies.  Some turn out to be
eminently successful.  Others become criminals, cte.

Then, too, astrologers. since oiden times, have heen careful to
veil their language in such a maner that different _"(lc(lucti()ns': and
jnterpretations can he made.  The phrase. “You will make a jonr-
ney.” may be taken to mean a street ear 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,
alwavs indefinite. 11 Astrology were an exact science, it would be
pnssii)lc to give exact data, which, of course, is never forthcoming,
and moreover never will.

In the meanwhile, a large horde of astrologers and near-astrolo-
gers prey upon credulous souls whose intelligence rating, as a rule, is
not very high, or who, otherwise, are so superstitions that their reas-
ouing is thereby deadened. And let no one
think that astrologers are not  well paid. Coa !

The price of lhoroscopes in this country
“yvaries anvwhere 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- -

Monday at 9 P.

Mr. Hugo Gernsback speaks every

THE GOLDEN AGE OF
SCIENCE
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every month!
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age Lo their ciemts. For instane-, a chient will be told that between
October st and 8th the stars will he “against™ him and he must not
cnigage in any business comtracts. What happens?  The man. actu-
ally believing such nonsense, is aifraid to go ahead with certain
ventures that he might otherwise have undertaken, and in more than
one case he has been the loser one this accommt. Auato-suggestion in-
duced in these victims also docs great michier, and for the time
being retards whatever progress they may be making in their Lite
work.

The trovbie so far has been that astrologers cannut he appre-
hended by Law, for the reason that they are careful not 1o he
clussed with fortune tellers, wlose activities are illegal in many
states. They usually escape comviction for fraud, becatse they
do not ell vour fortune, tut merely give yvou a “reading” irom the
supposed influence of the heavenly hadies.

And what about the predictioms that never come true?  We
never hear anything about these, although they are naturally in
the vast majority. To be certai, as in all things, an astrologer onee
in a while will strike a bull's eve. 1 you nke enough guesses,
vou 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
as a great personage, aml through the course of years he will
accumulate cnough evidence to show a quantity of “verified fore-
casts,”  Any shrewd astrologer vwho knows how to put his language
can twist a forecast around to make it appear that the prediction
wis correct, but that can be done with practically anything else.
You can stand on a street corner and make a pretty safe forecast of
how many automobiles will pass & given cormer during the next hour.
It you have had a litle experience, you will come pretty close to
the facts. This is the law of averages,

v the samte 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 ta the figare. The life insurance companies and
mny other institutions work en exactly such a plan, but none
of these would be willing to make an craet forecast for any one
individual. ’

On the other hand, most people never seem to consider the fact
that even i there were such a thing as a “verified forecast,” this
would nullify itself for the following reasoning:  Suppose it were
forecast that you would die in a railroad wreck on a certain date.
Naturally, knowing about the forccast, von would not qv o near o
railroad that day, it vou knew that the jorccast was scientifically
accurate.  Conscquently you zwweauld pot be billed i« railroad
wreck that dey, Therefore, it must he plain that the forecast can-
not be correct because the event does not take place as jorecast,
and if it does not occur, it can ot hold true, scientifically or
otherwise.  The same logic must he applied to all astrological
forecasts of this kind. If you know in advance what
to happen, yoir can take measures 1o prevent its occurrence,
does not hapr-cn.'thc forecast is obviously wrong.

And if you still have doubts about astrologers, just give them

the names of a few deceased persams. and vou will receive the
most  remarkable  horoscopes  on nearly
every one of them, and even the best ones
will give you a good deal of amusement,
. Alsoy please do not deceive yourself hy
Joining that class of thase simple mortals
who tell vou glibly that they had their
horoscopes taken, “just for fun, of course,”
all the while in<isting “that they know it is
a humbug.  Seerctly they think “there may
be sometling to it after all”” They may de-
ceive you. but not themselves. ’ ’
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Station WRNY on various scientific and radio subjects.
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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.

FI'\ HE possession of an artisiic
photograph of a relarive or a
friend is alwayvs a source of

pieasure. It is placed in a carerully

chosen frame, put in a prominent posi
tion, and regarded with much satistac

tinn—but it is never more than a

photograph.  How much more pleas

ant and flattering it would be to re
ceive a heautiful portrait of bronze or
silver—even of gold—ot a person who

lear to vou.  Until now, only very
wealthy people have heen able to in-
dulge their fancy by having a medal
cngraved in their image: everyoue else
has heen limited to a common photo-
graph. Celebreties are presented with
medallions in commemoration of their
activities, but not everyvone has

achieved the honor of heing imm 1

ized in bronze by a famous artist at

the expense of the State.

Now  evervthing is changed. A
Trench inventor, M. Givaudan. has
1t constracted an apparatus  which

makes possible the casting of as muny

Strip for __
casting shadow

Bench

poe i X

el

The photo above shows the effect of

TH
Fig.

paratus which is employed to ¢ ONTAINING
transfer the image from the
motion picture

zinc

of the apparatus may be eas-

ily

largement or reduction of the

Light Boxes
A
-~

L

9

Moving Motor and Lamp‘
Switchboard
RN SR v R e

CUTTER ROUTS
OUT PROFILE IN
IN ZINC SHEET

Modeling
by
Photography

By LUCIEN FOURNIER

medals as may be required from a series of
photographic prints taken with the aid o1 a
motion picture camera.  Although the appa-
ratus required is rather expensive. it is
nevertheless a prohable source of a good in-
come to the operator, In place of going to
the photographer’s studio, as in the past, yvou
will go to the “photo-sculptor’s™ plice of
business, and vou will be able to order a
dozen medals of any size desired and of as
precious a material as the purse will allow.

For the benefit of those of our readers
who would like to know how the thing is
done, we are going to sayv a few words
ahout the apparatus.

look first at [ig. 2. This represents a
gentleman who might very well figure in a
museum of cthnographv—he seems very
thoroughly tatooed. This tatooing, however
is a result of a particular method of photo-
graphy.

IMAGE ON

TO MOTOR

LENS

5. The pantograph ap- F(LM

2 " PROFILE

m to the
CONDENSING

The arrangement LENS

leaf.

changed to permit en- LIGHT

image.

Motion Picture Camera

Motor

GROUND GLASS-‘

! tubes,
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Fig. 4. The accuracy with which the appara
tus performs its function may be seen upon
inspection of this portrait 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 heen
pliotographed separately, the skilliully
cut-out profiles have been placed one
upon the other; we have tlien an exact
reproduction in relief oi the subject.

The procedure which we have just

indicated is hardly practical or adv

able in making a medal; but if we may
not cut the head into slices. we may
isily  photograph it by successive
'slices” 1f we possess the necessar
apparatus. It is this apparatus which

M. Givandan has invented, and which
15 seen 1 Ihg. 1. You will probably
1y that it is an instrument of torture
resurrected from the most barbarou
epoch in the history of humanity. hut
the “patient” doesn't appear to suffer
—lie is simply posing hefore the len
of a motion picture came le
scated upon a bench which rolls on
two rails and which moves him in spite
of himseli as the camera
operates.  The five large
m the form oi a
star. wlich surround him
cach comain a powerful
clectric light  at  their
onter extremityv. 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 layvers. Nothing
could he more simple.
You sce ihat the head is
surrounded by an  iron
strip: this strip serves to
cast a shadow on the
head in such manner
that we may obtain a ser-
(Continued on page 561)

<t

Fig. 1. At the left is scen
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.
PPy
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Houdini Qutdoes 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.

B‘OR quite a few months a Hindu fakir, Rah-
man Bey, has been demonstrating his pow-
ers of producing uncanny effects. He would
entered 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 even 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-
h ing the stunt of
\\ the Hindu mystic.
\

'HE photo above shows Harry Houdin:
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 Hote!
Shelton pool with the casket submerged.
Scientifically this experiment is of great
value. It demonstrates that miners could
remain underground in a closcd area or that
men could survive in a submarine much
longer than was at first supposed, if theyv
will keep their wits about them. Durin
one hour approximately twenty-nine cubic
feet of air is brecathed. Approximately ome
and a half cubic ifect of oxygen is absorbed
and one and a quarter cubic feet of carbo
dioxide is excreted. Pulse on opening cas-
ket was tco high to count and ahout 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 iollowing
terms in a newspaper article. “All medical
authorities agree that it is impossible for a hu-
man being to lite more than three to five
jinutes 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
cxercise 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 carcfully
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 entcred 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 mcans 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

.l In the six hundredtls year of
Noalt’s [ife, in the second month, the seven-
centh day of the month, the same day were
all the fountains of the great deep broken up,
md the windows of héaven were opened.

“And the rain was upon the carth forty
lavs and forty nights.

“In the self same day entered Noah, and
Shem, and Ham, and Japheth, the sons of
Voah, and Noah's wife and the three wives
f his sons with them, into the ark

«
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The diagram above, showing cross-section of
Nozh's ark, will give an idea of the amount of
headroom and floor space available,
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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 wupon the earth
after his lind, and every fowl after his Zind.
every bird of every sort.

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

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

Old Testament. How, you ask yourselt, coull
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-
sev, 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, where 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—aiter allowing one foot
for the flooring—14 feet high. Multiplving

450 by 75 gives us 33.750 square feet of sur
face per story, total 101250 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.

{4 head yoom
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Our artist's impression

more than two acres. According to the
hest modern tonnage space rating, which
allows about 1,000 pounds per square 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 \Vallace, 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 approxinately 100,000 of insects.
The Bible tells us that at least two speci-
mens of each spccies were included in the
roster; in some cases seven pairs were listed.
Now, the question is,
how did Noah housc
all these creatures in
the ark?

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

as the average for drawing.

of the way Noah probably placed the amimals may
not suit your ideas on proper housing, but a glance at the drawing above

£

the animal species. There are 33,750 square
fect 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 coasidering 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 of 33,750 square
feet we must place 200,000 insects and 1,974
reptiles.  The insects of course average very

small 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
The ark with its 450 feet of length is just about half as long as the “Leviathan.”

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 114 squarc feet of floor space
far each to call his own, so the larger birds
should he able to find plenty of room.

Tt seems incredible, even after reading thes
figures, that a pair of cach of the world’s
creatures could be housed in a vessel con-
sislerably smaller than the average trans-

Atlantic steamer.
o We have, however.
the evidence of the
measurements given
in the book of Genc
sis aud the testimon:
of mathematics 1o
assure us that the
ark may be more
than a legend.
“o...And in
the second month. on
the seven and lwen-
tieth day of the
month, was the earth
dried. And God
pake unto Noah,
saying. “Go forth o
the ark . ”
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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 FFloyd 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 aircraft up to the present time
has been in an undeveloped state as compareid
to the navigation of the sea and land, though
similar in theory, a brief description of air-
craft instruments and methords will be of
interest,

Aecrial navigation is a science by mecans of
which aircraft are guided irom one point
to another above the ecarth’s suriface. In
practice the pilot or nmavigator 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 rcadings must be made
more often and more quickly calculated than
on sea or land because of the increased
speed of the airplane. Tlie rapid change in
position of the airplane also makes readings
with instruments difticult 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 {ollow-
ing a course and determining_ his positions
by reference to distinctive landmarks,
usually identified by reference to maps or
charts, In a great many cases a course is
tollowed 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 conrditions
on very short flights this method is suitable,
but on longer flights entirely unreliable. This
is cspecially  so when high altitude s
essential on the course, because of the un-
known speed and direction of the air cur-
rents with reference to the ground. TIn any
case the only reliable method of checking
positions accurately is by astronomical ob-
servations, special compasses or radio bear-
mgs.

For purposes of air navigation the astro-
nomical method offers the best advantages
and has Deen reduced to a science through
vears of study in marine navigation. The
method may be used by day or by night
whenever the heavens are visible.  It's
practical application is simple and results
can be obtained in a very few minutes. How-
¢ver, 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 canuot be 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 thcory of determining position by
astronomical observations must first be un-
derstood.

The carth’s surface and the heavens may
be considered as two concentric spherical
surfaces rotating with respect to cach other,
the heavens being at an infinite distance
from the center. The relative position of
the carth and heavens is determined by the
time of day and day of the ycar. The axis
of rotation, passing through the earth's
poles, meets the cclestial sphere at the
celestial poles; and the plane of the carth's
cquator 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.
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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
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} two intrepid flyers in their remark-
| able flight to the North Pole and
} return. Mr. Sullivan is a weil-
: known aeronautical engineer and
{ has had a great deal of flying and
t design experience both in connec-
! tion with dirigibles and airplanes.
+ The author interviewed Commander
t Byrd as to the data here presented.
: Our readers will remember the
» author for many of the excellent
: and authoritative articles which
» have appeared in past numbers.

b
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The locativn of any point on the ecarth’s
surface is specified by the coordinates of
latitude and longitude, Latitude is the
angular distance north or south of the
equator mcasured 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 measured in angular
units or units of time from zero to 180> or
zero to 12 hours, and positive or negative
according ta whether it is west or east. The
arbitrary meridian commonly used is that
of Greenwich near London. Longitudes
may also be measured hy 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 system 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 syvstem 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 certer
of the carth 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 himselt 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 carth’s
surface, I’ 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
anglg. 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 micasured from the observer's horizon
towards its zenith, Therefore in order to
ﬁn.d the altitude of a star the navigator re-
quires some mcans for indicating his horizon,
A reference ilne 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-
vides an even more convenient lorizon as
it is more sharply defined. But this natural
horizon is not always available, because
first gf all it is of poor visibility at night;
an(_I 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
dctqrmining whether or not they are truly
horizontal.  Therefure the sextant is pro-
vided with an artifical horizon,

'1.‘he bubble level is the simplest form of
artificial horizon and most convenient  as
lar 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
readjng 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
of war. The theory, construction and opera-
tion are similar to those of the marine sex-
tant, except for lightness and speed in apera-
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 has a
large ficld of view and is made to quickly
c!lungc 50 as to observe with the naked cve.
The arc is very clearly graduated with heavy
lines and large figures.

'I:he Byrd bubble sextant shown was
dgsxgned and used by Commander Byrd in
hx§ North Pale 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 gvroscopic com-
pass has not yet been perfected for aircrait
use.

(Continned on page 557)
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Method and Instryments Used on Polar Flight

The Bumstead sun
compass in the oval

At top. the special sextant designed provides a means of

fcr airplane use. An artificial hori- checking compass
zon is furnishel by le-eling with the  directions by usc of
aid ¢f a bubble. simple calculations.

1
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N

“zstronomical triangle’’, shows the
rection of flight. The use of this

The spherical triangle SPZ. called the method of computation permitted the fliers to return to the point of de.
parture without the aid of any visible landmarks whatever.

measurements used by By:d to find the ¢
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STROLOGY — that  pscudo-science
which caters to the credulous and
the ignorant is being expounded to
a greater extent cvery year hy

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

To say that the liditors of SCIENCE AND
INvExTION Magazine have investigated as-
trology would he 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 bhodies. 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
aceording to astrologers control each one of
the houses. By the relative positions of the
planets at the time of birth the horoscope is
drawn up. Further, the question as to
whether the planets are in conjunction or
opposition is also the basis of the astrologer's
caleulation,

What, then, iv this mysterious influence
which the astrologer claims affects the lives
of cvery person horn not only in these
United States but also in the e¢ntire world?
The astrologers do not claim that there is
any definite known power; that would be
an absurd claim. Ii the force were gravity
then the pull of Mars on this earth ex-
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The Truth About
$6,000.00 For Proofs of

By JOSEPH H.

pressed in square
inches would he nearly
infinitesimal.  If it is
not gravity why is so
much  stress faid  on
conjunctions  and op-
positions of planets?
Mars — onr  most
popular planct—exerts
a gravitational pull of
000000000105 1hs. per
square incl on the sur-
face of this carth,
while the gravitational
pull of the Woolworth
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.
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Above—the Holland Twins reprodiced 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.
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 former

The latter is a spinstec, What hap-

of one-third of a mile or about ome
ared one-lhalf city blocks is 00000317 Ihs. per
square inch. It is seen, therefore. that the
gravitational pull of one of our planets is
only a three-millionth portion of the pult
exerted by the Woolworth Building. Tt is
als‘o cevident that the attraction of a row of
buildings  wonld  he tremendously  more
powerful than that of all of the plancts in
conjunction or in a direct line extending
from this carth. .

Is this mysterious force light> No—ior
all of the planets are cold bodies. The
term “cold” is used comparatively. The
pl_.'mcls‘ themselves do not give forth light
of their own accord hnt merely reflect the
light of the sun.  Direct sunlight is billion«
and billions of times more powerful than the
rays reflected by the planets. As a matter
of f:lc_t, were the sun to he extingushed, life
on this planet could not continue to exist
')l.!t the light from the plancts conld he
dispensed with.  What other influence could
there be?  Let us assume that it is a psychic
l.nﬂuc.nce. Why then the necessigy of con-
Junctions and opposition? The psychic in-
ﬂuc_nge should be present regardless of the
position ‘assumed by the planets. but H
psychic influence is not a scientific influence,
A man who docs not helieve 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 et the astrologers answer the
question “What is this mysterions influence ™
I’crhaps_ they can also account for the fact
that twins born practically at the
ment may be widely different.
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 ﬁn}.zcr
on the hand of each were different, vet one
of these twins was a criminal and the other
a successful business man, (sce Oct. 1923

same nio-
A notable in-

is§nc S. & 1) Perhaps  the astrologers
will tell us that one was born a Jjew
seconds after the other and conscequently
different “stars”™ ruled their lives.  Then *

maybe they can explain the case of the
D_\'oruck twins born joined bhack to back.
L_nqncstionuhly their births must have been
simultancous, vet one of them is married
and has a grown son and the other never
married. Or mayhe they could give us an
gx_planation of the Siamese twins w
Joined side to side at birth and were cvident-
Iy 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 if
the stars controlled their lives? Why did

ho were
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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 other ex-
tenuating circumstances hie is stepping away
from astrology,  DPractically everyvthing we
do in life is due to extenuating circumstances.
Approximately four years ago the writer

sent the birth date of A, . Peck—well
known to our readers, to an astrological
society on the West Coast. The members

oi this society drew up a horoscope for this
hirth date.  In approximately thirty-nine
pages of manuscript containing the report,
there was not one single definite statement
which was not contradicted clsewhere 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 U4 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, siclk, alive and healthy at one
and the same time is beyond our Hmited
comprehension,

Every horoscope which we have seen has
heen nothing but a mass of nonsensical
pittle, primarily designed to please the in-
quirer and give him just enough hombast
so that he will be anxious to reccive a
turther reading which will tickle his vanity
even further. At the same time this tickles
the pockethook of the astrologer to the tune
o anywhere from $35.00 to $100400 or even
more,

The movement of the planets around this
carth and the gravitational pull between
them is very slight.  In fact, it is so weak
that there is practically no effect on the
movement oi this earth in it orbit. Does
anyone suppose that under the circumstances
the planets could possibly affect human life?
We are mere insects on this sphere of ours
and if the sphere itself remains unafiected

we also remain similarly unintluenced. Why
don't the astrologers take the wmoon into
greater  consideration  and  claim  that  the

moon alone influences life on this earth? I
it not more reasonable to suppose that the
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“Thg Natizm’s Qounselor.”
PROF. GUSTAVE MEYER.
@ ¢ Bmenican Sceentitic Aslrologer « =
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¥iss J, B, Erea.
34 - 10th streer,

Jnckeon Holabte

Uy toor ¥ies Argan.

Assoriin: to the {sta 32 your diFth, [ firt taet
yOL were dorm wit the Iodisiel Liane 37 eries, ani 21seee rising,
end oo the r.ling Tlenet of aries ie the fiery, ovil, ard aartial
Planet Uare, aud Of “ieass, the flery. ani fortudete Plaset Jupiter,
hesse, Lere, ani Jupiter, will e your rulisg ilase’ds U rough life.
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elso throuzh servants, or inferiore, if not through smail snizale,

During tks serly .utumn months, gusrd sgelnst pudlis eremise,
quarrels, lagal troudle, reverses, aai troudie or 1oss Wiramgh the
public, aad the opposi‘e sex.

uring the late astusn, you wiil be in imger 3f dereavemant,
and ahould g.sT¢ saeias® 138308 b7 fire, roddery, or systemstic
rodsery, elsc gueri well eny plens, or seirets, Fou may possass or
such will becme $3waed 2 Sthers, who will Profit threcgh sem, sles
ovoll relixious srmumntes, and guatd your sorale, heslith, and temper,
eni much troudle, or loss is irdisatsl tiroush somettlag :ocaneoted
®ith either "he lhureh, pudlishing, or sivertising, solence, oreti%arm,
ard treveling by water, yet, you wiil receive mmcd honor, oredst,
benef1t, and sucaess 1f not sivancement in position,
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moon, heing so much nearer to this ecarth
would 1ffect every individual on this planet*®
Science admits today that the moon affects
the tides, No doubt this view is universially
held. So, il a mass of water can he caused
to rise due to gravitational pull and if the
earth itself can be slightly pulled out of it~
normal course by the gravitational influence
af the moon on the earth, (and of course.
similar influences of the earth on the moony,
it miglt 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 earth? The moon does affect the earth.
vet the earth’s satellite does not affect man
at least no more so than the Woolworth
Building.

v Vv v VvvvvVvVvVvVvVvVvy

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
Counseler.” The birth date was absolutely accurate
and correct to the minute, although a fictitious
name was used. The author of this article prefixed
his names with a Miss. The complete text of the
huroscope will be found in this article,

PO TOOCO OO OO

Is there anyone so bold as to assume that
lie is lorn at a certain minute of a certain
cefinite 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-

tald Ashworth, elergyman; Gellert Alleman,
chemist; James Pyper Bird, professor, ete.,
torn during the same year and under the
same sign are found in UWhos \Who in
Americar”  What has caused Lieut. Becker
t» be executed for his complicity in a
murder case when these other men have at-
tained high lonors?  Were the planets
particularly unfavorable for one man and
conventently and accommodatingly changed
i1 position when the others were born on the
same date® The answer is of course appar-
ent—"No!"

ON 200 LB. MAN

1S

E’IJ\LF?—S p(EBI;AVITAT I’g)NAL
SQUARE INCH

3,000,000
OF  WOOLWORTH BUILDING
145 BLOCKS AWAY.

ATTRACTION OF WOOLWORTH BUILDING
IS .00000318249992141 LBS.

— Y3 MILE.

THAT

What is this mysterious influence which the stars hold in store for us?
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

Is it gravity?

is not ridiculous.

it is psychic, then it holds for only those who believe in astrology., who bz-

lieve in the ridiculously super-natural.

SCIENCE & INVENTION Magazine is willing to be
shown that astrology is a science.

Of course everything super-natural
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The Truth About Astrology

There never was any science in astrology
s we now know that term, and there will
not be, and i order to prove s we are
willing to pay £0,000 to the  individual
astrologer or to the astrological sociciy pro-
ducing a horoscupe in accordance with the
conditions of onr award.  DPlease bear in
mind thot these conditions are ones whicl
any scientist wonld gladly adhere to were
he given the opportimity to work something
ont on a scientific hasis.
science  which astrol-
cgers claim it to be,
then it should bhe a
simple matter for them

If astrology is the

to make a definite
statement, without
irills, without contro-
dictions  and  without

indefiniteness, The as-
trologer should he able
10 say that there will
he 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
mdividual  they cer-
twinty should affect a
railroad  train to a
ereater  extent. They
Jumld he particularly
disturbing to a steam-
<hip where thousands
of lives are located on
the same vessel at the
same time.

WHEePTUNE

(Continued)

$6,000.00 for Proofs

Loarl or two thousand, whether it is a
cane or a liner.

He may tcll yon that an attempt will he
made at Mussolini’s life and probably will
he ninety per cent correct. 1t has been done
hetore and undoubtedly will be done again,
It he makes no attempt to proguosticate
the exact date of the attack or the conditions
or the individial guilty of the deed.

An astrologer mayv also tell you that the
Missiasippt River will overflow its bauks

The above diagram illustrates the mean distance of the planets to the earth and the length of time

turbances ¢ mstamtly occur and in view of the
et that carthguakes are perfectly natural
the astrologer s hound to  guess partly
correct—hut only as far as he goes and the
dilficulty is that he doesn’t go far cnough.
He is just like a fortune-teller whao states
“vou 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 1st,
1899 at 10:20 . AL
" 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
Janvary  2nd. 1919,
this young lady, FFlor-
ence, cauyht 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
once of the horoscopes

made mention of a
tung condition. Al of
them tell of narrow
escapes  from  death,
accident, illness  and
operation and they ad-
vise her to  gnard
against kidney trouble,
/ nervous complaints,

fire, burns and a gal-

| T 1hl ]e ; :Ttr?"oﬁﬁz that is would take for a beam of light to reach the earth from any of the planets. Thus if Jupiter axy i 01. . othe r ..c‘)']‘l"
showid have heen < is calculated to be in midheaven at the time of birth, it will be found that it passed midheaven more tions, yet previous to
to tell us (“'1"]“”]." than four hours before it was even seen there. It takes light that long to reach us, assuming that that time,  she  had
of the sinking oi the the mean distance is used for the calculation. This dis:ance will vary, dependent on the planets’ neser heen Q1 i her
Antinoe  and  should positions, entire life and never

have been able to fore-

tell of the daring sea resene oi Captain
Fried and his crew on the “Roosevelt.” But
no. the astrologer will tell you “some vessel
will be wrecked on tiwe Atlantic Coast” and
pick out a particularly hazardous part of the
coast for his prediction.  Ile doesn’t say
whether that vessel will have two souls

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

diagram at the right. Thus the sign immedi-
ately at midheaven 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.

during the spring of the following year and
that there will be eorthquale disturbances
as well as volcanic eruptions,  He doesn’t
name the volcano, nor the time of the event,
nor say how serious the voleanic eruptions
will be or the area which the carthquake

would alfect.  Inasmuch as volcanic  dis-

cven had those condi-
tions which one would class as the children’s
diseases.  The first page of one of
these horoscopes is here revroduced and
the horoscope itself {ollows verbatim, In
reading  this “remarkable™ hioroscope note
that the guotations in italics are ours.

(Continued on page 562)

ARIES THE RAM
HEAD AND FACE

GEMINI-THE TWINS
APMS & SHOULDERS

LEO-THE LION X
BACK AND HEART‘:‘J

LIBRA -THE SCALES x*
KIDNEY AND LOINS

SAGITTARIUS - ARCHE R '@'
THIGHS AND HIPS

AQUARIUS - THE
WATER BEARER
CALVES & ANKLES

TAURUS - THE BULL
- NECK THROAT & EARS

% CANCER -THE CRAB
BREASTS AND STOMACH

VIRGO - THE VIRGIN
BELLY AND UTERUS

SCORPIO-THE SCORPION
SEX ORGANS & ANUS

CAPRICORN -THE GOAT
KNEES

<ot
PISCES - THE FiISHES

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.

HIS first signs of the coming fall can

he noticed i the garden. The leaves

are turning yellow, the grapes are as-

suming a deep blue color while the
tiers red cheeks of the apples peek through
the tolinge, The leaves of the potato are
nearly all vellow, a sure sign that these tubers
Lave ripened under the ground and that they
can now he harvested,

The dry sunny days of {all are the days of
Larvest, But one should not begin too soon,
for all fruit and vegetables which are to be
Lept for winter use, must be thoroughly ripe.
Orherwise they can not be kept in the cellar
for any length of time. On the other huand
there are quite a number of  veeetables
which are not mjured by the winter's frost.
Thiese are lert i the garden, and, when need-
«l, are removed on some frost=Tree day, when
the ground is open. But even these tapes of
vevcetables are hest covered with a <lishit pro-
tective coat of straw, The evil effect of
wreezing is less a resalt of low temperature
than the resuli of sudden warming or heat-
ing of the frozen vegetables, The ¢ wering
will prevent the sudden change of tompera-
ture «due to the heating effect of the ~un’s
rays., Inany case it will be tonnd advantage-
ous not to reap the erop hetore the first slight
frosts of antmmn set i, The frost <ets a
period to the growth of the plant. it has
thoroughly ripened and can be kept iresh
much lomger than if picked too early.,

Viegetables kept for winter use must be
pericet 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 hecomes nec-
ce~ary to bend the plants to one side and this
15 accomplished by exerting a ~udilen jerk.
The growth is purtinlly stopped Decanse num-
erons tiny root hairs have been destroved

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 oi  sutficient
moisture to burst the plant. The keeping
of cabbages for winter use is best ac-
complislied hy removing the entire plant,
roots and all, and placing them, roots upward
and heads downward, in a shallow ditch or
acainst same wall. Then they are covered
with a laver of straw or of fallen leaves.
Over this a layer of sand or soil alwut one
foot thick is placed. T this way the cah-
bage can be kept throughout the entire
winter,

I.eaf and tuberous vegetables such as car-
rots, turnips, ete. can also be kept iz ditches
which shoudd have a depth of one amd a half
feet. The ~oil which 15 removed from the
ditchis tsed 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 ace planted in ons po:.

string out in rows, T'he excavation is cove-
ered with boards< which in turn are covered
with strawe or fallen leaves and seil. [t s
best to place the hoards 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 proce-s of res-
piration i~ not completely inhibited during
this period ot rest, the excavation will he
slightly heated. Theretore 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 diteh provided that none ot them are
remaved while the air is extremely eold, Tt
1s also important not to close the Jditch oo
soon, [t should remain open as long as the
air s owarm. TE this is not done the plants
begin to grow aad decay sets in.

When veaetables are to be kept in the cel-
lar, care mst D taken to see that this place
is well ventilate b and dry. To dimp awld

Soupgreens is one of the necessities in the

kitchen herb garden. Be sure to take only

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

heated cellars the vegetables will certaily he-
gin to decay in a very short time. When the
atmosphere is mild, ventilation must be pro-
vided, In cont or (rosteiree cellars the vew-
etables are placed i sand or zoil, if neces-
~ vy, the sand ds placed in boxes. T space
iv lacking irines are made. one above th-
her, where the vezetables may be kept, Po-
“ttos miy e hept tresh by this method with
alsolues cerrainty, while eclery i placed in
~ nd. Carrors are kept in boxes ar ather con-
sainers, ~o that they may be covered with
send. Spples are spread on frames where
ey are placed one next o the other. Tt
ey are to be kept in baxes, then the apples
aust he carerully packed  and the boxes
pliced npon strips of wood o tha air may
pss undder the boxes wherehy the condensinz
v omoisture on the bottom of the box and
roting of the lower layers of apples is pre-
vented.

Kitchen herhs for winter use are hest kept
ir. Direer flower pots which, during the warm-
er dayvs ot mnumn, may he kept out of doors
either dag into the garden, ar put into a win-
dow bos just ontside of the window until
frost ~ets . Then they can be brought into
the kitehen and placed near the window, or
they miay be placed in the frost-free cellar
aear <ome well lighted windows,

Such a kitchen herb window garden con-
~ists of a number of such flower pots. each
pot behng placed on a saucer, first to protect
the winlow i1 from scratches. dirty spots,
and ~tains caused by moisture, and <secondary,
far irrigating purposes, tor these plants nwst
w0 be watered at regular intervals, One pot
of the Dollowing herhs will usually be suf-

(Cortinued on pade 333)

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

N the present article we shall consider

ome of the interesting and practical

points about reading architect’s blue-

prints for house construction. In a later
wrticle we will take up the reading ot shop
blueprints for machinery. The public at large
is hecoming more mterested in the subject of
blueprints for houses than ever before. This
is partly due to 1he fact that there are several
large house-building concerns who sell all ot
the lumber cut to size. together with raiters
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 i1 they do not do this, they will still he
mterested in learning how to read blueprints,
so that they may tell bertorchand just how
the house is going to look, both inside and
out. The drawings presented herewith are
copies of blueprints for a house constructed
by the writer in a town located about twenty-
tive miles from New York City. The plans
call for a six-room bungalow sivle house
vith bath, and the garage is built in the rear
part of the cellar.

The drawing below shows
symhols used by architects
brick, stucco. concrete. marble, terra cotta,
carth, etc. Plaster or other walls are shown
cither in white on the blueprints or clse 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.
\rchitects do not follow all of these sym-
hols implicitly, and vou may find some vari-
ation on blueprints drawn by yvour architect.

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

the various
for indicating

PART I—HOUSE PLANS

trays. water closets, lavatories and kitchen
sinks with drain boards. Doors and windows
are usually recognizahle even to those no:
familiar with blueprints of houses or other
buildinga. and 1Fig. 3 shows the principal ac-
cepted methods of illustrating various styles
of doors. Reference to the lirge drawing on
the opposite page shows how doors and win-
dows as well as stairs are indicated on ar-
chitectural hlueprints.

Fig. 4 shows what is meant hy scaling a
blueprint. This is a simple lnttle trick once
vou practise it a few times, using cither an
ordinary inch rule or else a boxwood scule. as
supplied by stationery or drafting instru-
ment concerns.  As shown in Iig. 4 the
scale there used is 34 inch cquals one foot.
Heuce each 1/16th is equal to one inch on the
finished house., If vou are going to read
many blueprints, it wall pay vou to purchasc a
scale or two, such as ¥4 inch to the foot; 34
inch to the foot, 74 inch to the foot and 3
inch to the foot. .\ triangular scale carries
all of these. IFig. 5 shows how chimueys are
detailed on blueprints.

The large drawings on the opposite page
show plan views of the house with six roots
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 wiilt the
scale accompanying the floor plan. A special
scale is provided for the semi-sectional view
taken along the line A B indicated i the
floor plan drawing. In looking at the sec-
tional view it will be noted that the design
oi the doors. wood trim, etc.. are shown as
well as chinmeys, posts supporting center
girder nnder floor heams. etce.

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

r to the center line of walls.

The position of the electric lights i viri
ous rooms. halls and closets are wencrally
indicated on all floor plan blueprints in the
manner iHustrated herewith. These general
blueprints of houses do not, however. usu-
ally contain the details of where stearn 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 alt the runs of the
pipes and the exact location of radiators or
liot 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
lavout. blueprints with your electrician or
clectrical contractor. as there may be sore
things which you will not like once the
house is finished. After you study blueprints
a little and become accustomed to them vou
will find it relatively ecasy to understand
about how a room will look with respect 1o
the lighting fixtures as well as the plumbing
and heating appointments. In some cases
blueprints are either poorly printed or else
not drawn in a clear manner, and then it i:
up to the prospective builder to ask his ar
chitect concerning any of the points which
are not cntirely clear
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bath, kitchen sink, lavatory, etc., on blueprints.

! above shows various symbols used by architects to indicate brick,
concrete, marble. etc., on blueprints for houses and public buildings.
2 illustrates the usual! symbols employed for indicating bath tub.

Fig.
shower
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.
Y4 inch equals one foot,

building. Fig. 5 shows how chimneys and flues are represented.

With a common scale of
1/16th inch then equals 3 inches on the finished
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Blyeprints of House Explained
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alow illustrated in photos at the top of the

Front view of house. tloor plans of which appear below. Photo above shows rear and grade dnor side of bungalow.
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A semi-sectional view of
the residence here dis-
cussed is shown at left,
this section being taken
along the line A-B on
the floor plan view
above. Those interest-
ed in the subject of
reading blueprints
should procure a good
book on the subject. and
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i~ PIPE
1 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 ir which
0il enters at 4 and leaves at 2, after passing through
the filtering substance at §, 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 entirely of pipe fittings, and a few
wheels. On the right-hand column there is a rosc
atbor, 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.

R e e o—v

$100.00in Prizes |[

for suggestions for the use of pipes and nipe
fittings. Ten prizes will awarded for the
ten best suggestions for the use of pipe and
pipe fittings. livervone may enter this con- '
[

v vvvev

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-
P tographs are highly desirable although not

‘: essential,
1§ Any Contestant may submit as many de-

L e e e e &

any of the awards, an award of an identical

nature with the prize tied for will he given

to cach contestant so tyving. This Contest
|k closes midnight of Novemnher 24th, 1926,
b and all entries must be in onr hands by that
¥ time.

E signs as he desires. In event of a tie for

:; PRIZES
IS Birst Prize :gq...onnrps s apacm $25.00
13 Second Prize .................. 20.00

[ Third Prize ... .............. .. 15.00
Fourth Prize .............. ... 10.00
‘ Fifth to Tenth Prizes, inclusive,

» $5.00—$30.00
I3

}

b

$100.00




‘e

Seience and Invention for October, 1920

MOTOR HINTS

By GEORGE A. LUERS

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 becanse 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
a size to enter and fit the socket snugly, is
used in conjunction with either an open end
wrench or a monkey wrench, [t 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
cvlinder head gasket, is quite a feat. Ofiten
the head will be secured in place only to find
that the gasket his been pulled and the water
leals out at the opening,

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

OPERATING THE HORN SIMILAR TO THE
ACCELERATOR

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

\
LOCATION 15 TO LEI}
OF CLUTCH )
PEDAL

|

@mn:o&r« HEAD
e _

y;
OETAILS OF FOOT
OPERATED HORN

BUTTON

-

hETS

FLOOR BOARDS ™~
OF CAR .

. PUSH PLATE
=& SHEET IRON J
p

How to operate horn by foot pedal.

-y

test at the rubber hose connections.

to he sounded at cach road intersection.

When touring, it is advantageous to have
a supplemental horn button placed oun the
floor of the car adjacent to the cluteh pedal.

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

The attached drawing shows in detail the
method of obtaining this arrangement, which
consists oif an eighth inch sheet iron foot
rest, hinged at the forward edge, with
small butt hinge, which rest is flared at the
rear to give ample oot 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 amd re-
sponsiveness.

WATER CIRCULATION AND VARIOUS

TESTS OF OPERATION

One of the motorist’s chici difficulties with
anti-freeze solution is the inability to eter-
mine when the solution is weak cnouzh to
freeze. On occasions the radiator is frozen.
[f the engine is 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
RADIATOP 15
EVIDENCED
THROUGH FEEL
OF THE
RADIATOR
T—/-HOSE, GR BY
OPENING THE
ORAIN COCKS

.

CIRCULATION OF THE
PUMP 15 DETERMINED
BY TEST wWilH HOSE
AND FUNNEL A3

ILLUSTRATED.//////
HOSE D;L;Lf_a_up_,
AND FASTENED
ENGINE 4 4
N\

Various methods of testing water circulation.

The lower petcock on the radiator of the
circulating pump can be opened momentarily.
IFailure 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 beiore starting the engine, is carried out.

Another practice which is of service. is a
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
startedd when frozen, apart from the burst
radiator, is that the impeller blades of the
pump hreak 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,
leads into a funnel at the filling spout of the
radiator. The disconnected hose is doubled
back and tied. thus improvising a stop for
the flow of water,
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S0LID RUBBER
TIRE
A
BO&T ANUNUT SOLID RUBBER TIRE
TO SUPPLEMENT
BALLOON TIRE
i EQUIPMENT
TIRE
RIM “4~MEANS OF
LUGS ATTACHING
EXTRA TIRE
T0 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 out of the hose and into the radiator.

SPARE TIRES AND SPARE TIRE
CARRIERS

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

One driver has found it an advantage with
his car tc supplement the penumatic tire
equipment with one spare sohid type oi 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

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

One force feed grease nipple is placed in
the body of the wheel spindle between the
uppes and lower bushings,  Another force
fecd grease nipple is placed in the hub of
the wheel, with the grease hole leading
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 '4-inch pipe tap fits
the parts to receive the grease vipple.

< L GREASE NIFPLE )
- 4 STANDARD PIPE
PLUG THREADS

FRONT WHELL
SPINDLE BODY
FITTED WITH

GREASE NIPPLE

HUB OF WHEEL 1S

DRILLED FOR 4’
PIPE TAP AND

FITTED WITH , [
\GREASE NIPPLE z 7

Extra lubrication for wheel hubs and spindles.
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Auto Hat Rack

Simplified Safety
Markers Easily
Applied

HIZ problem of adequately  marking

streets and highways to facilitate traflic
conirol has been greatly simplified through
the pericction of a new method of applying
lines and marhers. No preparation of the
street suriace is necessary, and all the neces-
sary labor may be
done by unskilled

This traffic officer
is standing in se-
curity in the cen-
ter of a safety
ring la’d out by a
recently developed
and extremsly
simple to apply.
system of street
marking.

usual warnings are
available.

"TTHE letters are painted in

white  water-proof  trathc
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 alt 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-
ing is considerably less than the
cost of painting traflic signs.
and due to the case of employ-
ment, traffic need not be delaved
for more than a few minutes.

Vacuum Auyto Gear Shift

NEW automatic gear shift has been recently introduced which

utilizes the partial vacuum created in the induction manifold of
an nternal 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 1urn is connected with
two cylinders which are of sufficient dimension to produce the neces-
sary force to actuate the gear shifting mechanism. In cach cylinder
is an air-tight piston
which is normally held in
a central  position by
means ol a coil spring ex-
ternally mounted a n d
which operates in either
direction. When
vacuum is applied

cylinder, the op-
posite end is auto- ONE of the latest
matically open to products o f a
the air by the dis-  manufacturer of pre-
tributor. T he cision instruments is
whole operation is  an  indicator  which
controlled by a  gauges the compres-
. small, speed-select-  sion and compression
The speed-selecting handle may be operated with the ing handle mounted loss in automobile cyl-
fingertips without removing the hands from the steering underneath t I ¢ inders  without dis-
wheel. A protective lock is used. steering  wheel. assembling the motor.
v The actual shifting  The only connection
of gears is accom-  to the motor is through

INDIC ATOR | . . 3
\In plished the instant a spark plug opening.
7 < the cluteh is  With the aid of this
[ —r A \ thrown out. There device leaking valves

ADIUSTMENT speeD SELcTon is no possibility of may be discovered,
. »

i v stripping gears. scored cylinders test-

ACTUATING CYLINDERS s ) The reverse gear ed, leaking  piston-

g \ = g ! cannot be actuated rings checked, and all
DISTRIBUTOR . o

| : \ / until a special latch  other causes of com-

~ SHIFTING SLIGES . has been released. pression loss located
. _{"AND LDECX INTAKE PIRE N
C r Thus there is no and the extent of the

possibility of going loss measured accur-

. ______, into reverse unin- ately. It makes pos-
- | tentionally or acci- sible and practical a
The above diagram shows the relation of the parts of the dcntally. Tt can he diagnosis of the con-

mechanism in complete detail. put on any car. dition of vour motor.

workmen.  All the A new accessory for the automebile 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 trafhic signs. The only
operation necessary is to place them
in the proper position. The sun's
heat and the weight of traffic does
the rest. Insert shows use on cobble-
stone pavement,
Wambler Corp

to either end of the ComPPCSSiOD LOSS Micrometer

l.eak Mlicrometer Corp,
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way homeward as best 1 could, | 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.

Pleasant thoughts these . ..
like this.

Finally 1 managed to navigate myself into
the house and was getting out of my wet
clothes when the telephone rang.

“Hello,” in a not too social-like voice I
velled into that important instrument ot
contact with the outside world.

“Dunninger.” came the voice of a friend.
“how would vou like to go spook hunting
tonight 7"

“Not s0 you could notice it,” T replied. “I
just got in and am soaking wet.”

“You will want to see this new phenomena
[ have mmearthed, “went on the voice over
the wire, “this is something that will make
you sit up and give attention, Dunninger.”

“Well . .. what is it?” I reluctantly
(ueried.

“A creole that dovs the usnal table lifting.
materialization of forms and a dozen other
mysterious things,” came the answer.

“Where does she do her stuff?” T asked
for the moment forgetting the deluge |
had been caught in while homeward bound.

“Down here in Greenwich Village—just a
bit Fast of 6th Ave. on 4th St.” replied my
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
me and we'll go around to the club and
have a bite and from there on to this
mystery woman's domain.”

An hour later my friend was ushered in.
He was a< wet as a hen but his eves shone

THE night was stormy and wending my

on a night

Our Spiritualistic
Investigations

No. 3 OF A SERIES

L= A e e e A e

4

$21,000.00
for Spirits

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

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

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

To the $10,000.00 which has been offered
by Joseph F. Rinn through this publication
for Spiritua! proofs and the $1,000.00 in ad-
Jition offered by SCIENCE AND INVEN-
TION Magazine, we now add another $10.-
©00.00.

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

So now we have a total of $21,000.00 of-
fered for proofs of Psychical Manifestations.
Spiritualists—get busy.
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The room was as silent
as the tomb of a
Pharaoh. Soon  the
table secemed to rise
from the floor, slowly
—slowly. The eyes of
the medium were
glued upon us.

with znticipated excitement of what was to
come.,

Into fresh clothes and off again into the
night. A night that would do credit to the
theatr'cal genius of a Belasco for a stage
or screen effect. During a cheerful meal
my friend and I went over the so-callel
phenomena of this new exponent of the
Shadew World.

“I'lL tell you nothing further,” taunted my
companion after we had discussed various
phases of this creole’s powers, “you'll see
for yourself and then some.”

On again we wended our way but this
time from the interior a cab through the
windows of which we could see the swirling
rain all about us and the play of the win'l
blowing in its wake anything not secured.
There a man lost his umbrella. Here a
newsboy homeward bound tried to battle the
elements and save his papers. There a wo-
man and a man bravely battled against the
storn: and an unruly umbrella.

A fine night. Truly just the sort of night
to remind one of the haunting spectres that
stalk majestically through haunted houses,
castles and what not,

Tke cab came to a standstill . . , drawn
up before a most ominous looking house,
somber, ghostlike, mysterious.

Alighting we looked up and down the
street. Not a soul in sight. The storm was
continuing merrily. We walked or truth-
fully we were actually blown ... Up the
steps. Ringing the bell we waited for a
second or so. It seemed like an hour . . .
and the wind now began to whistle some eeri«
tune with now and then the accompaniment
of scraping of boxes being moved by the
wind’s power but which seemed to us as if
it was a sort of chorus of rattling bones by
skeleton musicians.

The door opened and we were ushered in-

(Continued on page 536)
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Into the Fourth Dimension

SECOND INSTALLMENT

First American and Canadian Serial Rights

By RAY CUMMINGS

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

CHAPTER 111
INTO THE SHADOWS

HERE were few  preparations to

make, for Wilton Grant had planned

this thing very carefully. 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 vou. Why Bee, we've been working at
this thing for years, and you—a real
scientist, indefatigable.”

“Fmoall right now.”  She smiled at us—
a brave smile though her lips were still
trembling.  “I'l not—disgrace you again.
You're—about ready, aren't your™

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 nid-sum-
mer  evening; we had the lower sashes
opcned but the shades fully drawn lest some
neighhor 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. [or the rest it was bare. Its
white plaster walls, devoid of hangings, gave
it somewhat the sanitary look of 1 room in
a hospital.

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

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

for I shall be

vV Vv v VvV Vv VvV VvV VVVVVveVYVvVvYVvVvVyYy

cxport house, in company with Hilton Grant
and his sister Beatrice, nicknamed Bee for
short, saw the first of ‘the ghosts in Febru.
ary, 1946, a fewe miles from Rutland, Ver
mont. Tiese ghosts wwere sent'transparent,
yla.vmg figures, much resembling human be-
ings. Attempts to destroy tncm zeith bullets 4
or clubs had no effect on the shudows. Cne 9
could pass one’s hand right through a ghost 1
without feeling that there wwas any object in
the wicinity. Later, the ghosts became mose
bold and more nwmerous, cren molesting hu-
man_beings and causing at least one dcath
in Kansas, the direct result of heart failure,
following the fright of encounter.

Sometime later, Wil calls Kob on the
telephone asking 'Rob to pax him @ wisit,
rlamnnq that his sister Bee is quite ill. Dur-
ing the wisit 1151l makes mention that the
ghosts or whatever they arc 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 discorvered a mcans of entering
into their borderland, whatever that may be
and that even though his home is being
watched by many of the ghosts, he will make
the attempt mmghr and turn thesc spirit-like
creatures back into their former paths. While
he takes the trip, Rob is to stay with Will's
sister. Beatrice,

Nee contnue zeith the story, 4

o o

. 4
' Into the Fourth Dlmenswn 1
' WHAT HAS GONE ON BEFORE 1
t OBERT MANSE, a correspondent in o
t New York Ofiice of a Latin-AAmerican

1
1
4
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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 tinv pellets: a cylindrical object
with wires and terminal posts which had the
appearance of a criude 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. It's quite
simpie.”

We were ready.
it was twenty
us.

“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 ditference—when
I return—as closely as I 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-
ed 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.
IFrom birth to death—irom 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 myv 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 varving dimensions—
length, breadth and thickness. But each of
them inherently is endowed also with the
same basic time-iactor. 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.

By the clock on the table
minutes of ten,  Will faced
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“You must conceive clearly, Rob, that
every material body in our universe is pass-
g through its existence at the same rate.
Now if we take any specific point in time—
which is to say any particular instant of
time—and place in it two materiul bodies,
those two material bodics must of necessity
occupy  two  separate portions ol - space.
That's obvious isn't it?  Two bodies cannot
vecupy the same space at the same time.

“Now Rob, 1 have spoken of this unalter-
able, measured flow of time along which all
our substance is passing. DBut it is not un-
alterable, I have found a way oi altering
it

He raised his hand against my murmur,
and went on, careiully as before.  “\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 of matter, Rob—it still has
length, breadth and thickness—hut a different
flow of time.

“You follow me? Now, ii 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. I can conceive
vaguely however, that two primary bodies.
placed in identical points of space and time
would be moving through time at identical
rates and thus stay together and conflict.
Whercas, with a primary and a secondary
hody, their differing time-flows  would
scparate them after what we might call a
mere infinitesimal instant of coincidence.”

IHis gesture waved away that part of the
subject. He rose to his feet. *I have par-
ticularized even more than | 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.

garment he wore, one cn each of his upper arms,
and about his thighs where the short trunks ended.

.

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

flesh we call a body—this substance oi my
being, is built,

“Just a moment more, Rob, then you shall
question me all yvou like. So much for the
transmutation oi organic substance. In-
organic substance—that table, my shirt, that
glass of water—theoretically all of them
could be transmuted as well. 1 have ncr,
however, practically been able to accomplish
that.  But [ have—invented, if you like, an
morganic substance which I can transmute.
It is nameless; it is this.”

He was coatless, und 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, vet T guessed
that it was metallic, or akin to mectal, A
dull putty-color, but where the hight s.ruck
it there was a gleamn, a glow as of iridescence.

“This substance.” he added. "I can—take
with me, "He indicared the wires, the battery
if such it were. "By momentarily cha-ging
it, Rob, -with the current T have stored here.
It is noc clectrical—though related to it of
course—everyvthing is—our very bodies them-
selves—a  mere Jorm of  what  we  call
clectricity.”

He was disrobing; the gleaming carment
fitted him {rom shoulder to thigh. \bhomnt
his waist wis a belt with pouches; in the
pouches small objects all of this same putty-
colared substance.

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

“The effect will wear off.” he answered.
“The tendency of all matter, Rob, is to re-
turn to its original state. [ conceive also
that in the case of human organism. the
mind—the will—to some extent may control
it.  Indeed [ am not altogether sure but
that the mind, preperly  developed, might
control the entire transmnutation.  Perhaps

But

_in this secondary state, it can. I am leaving

that to chanee, to experimentation.”
I said, “Iow long will you be gone?”

He considered that gravely,  “Literally.
Rob. there is no answer to that—but I know
what vou mean, oi course. I may undergo a
mental experience that will seem a day, a
week, a month—measured by our present
standards. But to you. sitting here wiiting
for me He shrugged. “DBy that clock
there, an hour perhaps. Or five hours—I
hope no more.”

My mind was groping with all that he
had said. T was comfused.  There was so
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mucl: that I no more than vaguely half
understoud . so much that scemed just be-
vand the z2rasp o1t my comprehension. |
scemed  to have o thousand  questions T
woull ask, vet scarce could [ frame one
ol them antelligently, 1 <aid finally,

“You say you may be gone what will seem
a day, yet by our clock here it will be only
a dew hours,  This—this other state of
eaistence then moves through time iaster®”

“1 conceive it so, yes”

‘But them—are you going
Will? Is that what it will b

He smiled, but at once was as orave s
heiore. “Yonr mind is trying to reconcile
two conditions  irreconcitable.  You may
take an apple and try to add it to an orange
and 1think rou get two apple-oranges.  Dut
there is no such thing. Our future—let us
call 1t that which has not yet happened (o
us hut is going to happen. T canmot project
my~eli imta that, Ii T could—ir T did—at
once would the future be for me no longer
the future, hut the present.

“The corception is impossible.  Or again
—in this «ther state—I must of ncecessity
exist always i the present. Nor can vou
compare them—reconcile one state of exist-
ence with the other.™  He stopped abruptly,
then went an with his slow amile. “Don't
svou ~ee, Rob, there are 0 words even, with
which I i express "o T oam trying to
nnthe vou realize. That being reclined ther
i the other room a while aws and wiatched
us.  Perhaps for what it eonceived to he
what we wonld conceive a day were we to
experience it.”

His sl turned whimsical. “The words
become fnttle. Don’t you see that?  The
future of that being is merely what has not
vet happened to it. To compare that with
our ewn cansciousness is like trying (o add
an apple to an orange.”

Ihiring all this Bee had sat watching u-,
listening to our talk, but had not <poken.
And as, an hour before in the other room [
hied noticed her glancing fearsomely aromnd,
again now her gaze drifted awav: anl |
heard her murmur,

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

We folloved her gaze,  Standing perhaps
i tocd Towe= than the floor of our room and
slichtly belrind the side wall was that «cli-
same spectral fieure.  The intent to watch

to the future,

(Continued on paac 343)




AUTOMATIC TOASTER

Tne editors took the remarkable toaster
itlustrated above apart in order to see how it
operates. Inside there is a double heating ecle-
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-
lite 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,
keaters, vac-
vum cleaners,
lamps. etc..
these rubber
insulators may
ke very quick-
ly applied to
tiie wire, They
are flexible
and At snugly.
Ileite Electric
nMig. 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 motar 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
home with large families.—R. A, Moore.

Tke turner illustrated above will erable the

housewife to flip over a pancake very easily and

quickly and will never cause 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.

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.

Scicnce 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 Lere
shown is
for holding
milk bottles
and the
like, the
milk bottle
being raised
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
Bv WILLIAM M. BUTTERFIELD

i
At sides:
and cabinet work for fitting parts.

NE style and size of cedar chest is

used for all of the four designs

shown on this page. The chest is

44 inches long, 18 inches wide and 18 in

ches d p.

About 70 feet of 6':-inch cedar lumber

nch thick, and 11 feet of 2-inch cedar
inch thick, is required for the chest.

Otlier items for the various designs are

as follows

40 1t 3¢-inch half round mahogany
molding

10 i1. 1 x 1'-inch o. g mahogany
nolding.

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

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

7 ft. 1-inch mahlogany pole (for back
est).

2 it. 1-inch cedar pole (for handles

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

2 it. 7-inch sheet copper 1/16 thick (for
locks, ete.

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

1 2-inch trunk lock (copper trimmed)

4 composition feet 5 inches high.

detail skctches showing dimensions

4 turned legs 6 inches high.

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

22 feet 2-inc mahogany
{tor leg iramc)

The 6'5-inch lumber should have a
nug fitting tongue and groove and meas-

nch thick

ure 6 aches wide over all—the tongue
and groove being ¥4 inch deep by ich
vide.  This lumber is cut for 6 pieces

1814 inches long and 12 pieces 4414 in-
ches long.  Three of the shiort picces

glued together form an end picce ‘or the
chest and three long ones glued together
form a front. back. top or bottom picce.

It will he found advisable to pay
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 basehoards along the
hall an hoth sides acting as the jaws of a
vise. By placing any three picces proper-
ly fitted and glued against one bg‘ seboard.
a very heavy squeezing or forqmg pres-
sure may he obtained hy placing extra
pieces against the opposite 'b:wcb- ird and
driving wedges. Heavy weights placed on

CHEST
DETAILLS

ve and in circle; illustrations
ssible designs using this chest

piece to be glued will prev L irom
lishing™ while drying
When they have heen glued t r the

X wds. each Tormed of 3 pieces, are
cut. planed. ved and smoothed o the
usual way, or as a solid board.  Tihiey are
put together with glue and Li-inct Is.

Fhe Tid and chest are made first in one
pece, that is. the height of the sides are
tude 177 inches to which a ich top
ceured with glue and screw: 1
rews should be about 3 ing! apart,
ciach screw is covered with a cedar plug
mch round and ¥4 inch thi With
the top the chest measures 18 hes in
depth.
The lid is then sawed from the chest.

sawing on a 134-inch line. \fter smooth-
ng the sawerd edges and fitting the lid and
chest closely together. the lip picces are

cut, shapel. and glued in placc shown
in layout (lid detaits).

The bottom piece must fit snugly ior it
should be glued in place with inch

marter-round molding glued in the top
aneles as shown (chest details

opper is a very popular trim

(Continucd on page 306

a for J

J
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Z MODEL DEPARTMENT -

Py - > L ~

§ ~  Chinese Junk Wins
‘ this Month’s

{. N cw
ﬂ :
I‘ ,_

Model Is Built by G.
B. Douglas, of Mont-
clair, N. J.

~ The photograph at the left shows this\
month’s cup 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 This cup
feet. nine inches. and a draught of four is 17%
feet. The model itself is about twenty- inches high
three inches long over all. Mr. Douglas’ A cupis
work is exceptionally accurate and he is awarded
very careful and thorough. The cup which monthly.
was awarded appears at the right.
LENGTH OVER ALL-89-0"  BLUE HULL- PAINTED BLACK WITH DARK RED

rep  LENGTH AT WATER
LINE» 690"
BEAM- 209"
DRAUGHT » 4'-0"

TRIM, EXCEPT RED AT BOW AS SHOWN. ||
INBOARD SIDE OF UPPER PART OF RAIL, i
LIGHT LEAD. BOTTOM- LIGHT GREEN.
MASTS . DECKS AND DECK HOUSES
VARNISHED.
/

R S & £ L 4=tz ,_Gﬂ;:.—-fiﬂ MRERRRREA

[/ LRk
f

9 5 G 15 Q 25 30 35

‘ SCALiﬁ 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
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* The Cup Winner .
. ‘ A HE hull of Mr. Douglas’ Chinese junk was 1 é . *

made from a solid block and dug out. The I

side rail with the perpendicular picces was
made of white holly and the perpendiculars are \
match sticks. The fittings over the hanging sides
were quite difficult (o make in order to get !
them even. Two cooking pots on the deck are
made from two five znd ten cent store thimbles.
These attract considerable attention. The people
rarely scze that the capstan and the mizzen mast
is four feet off center, nor do they sec that there
is a windlass for fhoisting sails. anchor and
rudder. The rudder is a large affair hung
from a windlass so that it may be raised when
ths boat enters shallow water. A bulkhead just
forward of tte rudd:r flls with water which
prevents the ship from turning a somersault.
All Chinese jurks have eyes painted on the bow,
for a Chinaman says. °'‘No have eye, no can
see. No can see. ro 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

e

%EEE&_M :
PLAN~ SLOT- SHADED PAXT ALL

SCALL IN FEET OPEN TO WATER

WATER
=7 _y LINE

'*‘*’% RUDDER

o] E f F G
SECTION OF HULL THRU X-Y=~

= ——-—

G. -- -d
b \H .
R OPEN |
N b SLoT |
= - i — |
LOOKING FROM  LOOKING FROM N,

\I r/
RUDDER v | ~STERN~
PIST N

0 2 10 15 20
=2 e S m—

5 £ SCALE IN FEET OF END VIEWS
- AND SECTIONS

e .MODEL OF A
— CHINESE JUNK-

STERN BOow

~SECTION AT E~

Blueprints of this junk may be obtained from the Blueprint Division of the Model Department at ffty cents for the complete sct.
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AWARDS IN $5,000.00 MATCHCRAFT
o CONTEST

510

The comparative sizc

1 ]1 of this remarkatle
) § First Prize $100.00 Is Won by H. Gerdts, of model may be ob
Brooklyn, N. Y.. for His Model of an Old ti’,;"“dphol:ﬁgr:;,:‘“"og‘
Type Man O War. Construction Is One M is s Josephine

Fitch who is hold-
ing the vessel.

Hundred Per Cent. Matches.

THIS remarkable model s
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 half
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
30 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.

16 Monthly Prizes

First Prize $100.00
Second Prize 75.00
Third Prize . ... ... 50.00
Fourth Prize . 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

rv YT v s v YT v v vy vvvevv v v vVvY vV v v vy v v v T v v v vy v v vV
4

'| $5,000.00 Prize *“Matchcraft” Contest

b WATCH FOR PRIZES IN NOVEMBER ISSUE |

(7) In order to win a prize, it is necessary ly returned to the builder, wt vill a 1 bl

{ that cither models be submitted, Ol’,slf 7thlshls charges. who will prepay a :u

not practical, owing to their size, a 5”x7” pho- . . .4

b (9) Where SCIENCE AND INVENTION |

4 ;(;gzill‘nhmofl lﬂ'-'“; ?EOdgll.l m:l‘y};stbl:nosdecnlts ;Txhrlr:ft‘f has any doubts as to the model (where photos ¢|

4 ted eczn Ion’:o 't;"‘ vill t;e arded the prizes only are submitted) complying with all the ‘I

sc(hedulczl hcrnwithm SO regulations, the judges may, at their discre- 4|

=, S 4 ¢ ¢ ) . 5AG tion, request that the actual model be sent in 4

¥ srsd et s s Raa RELA D E A = (8) Al _models suhmitted to SCIENCE for inspection, paying transportation charges 9

AND INVENTION Magazine will be prompt- both ways. 4

OR the present year, SCIENCE AND N . 4

INVENTION magazive will award a to (10) This is a monthly contest, lasting for |

e e o e S e o e g

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

(1) Models submitted must contain at least
90 per cent. satety matches in their construc-

a new contest.
fashioning the
Please ob-

tion.
(2) Models made oi toothpicks, paper
matches. or non-safety matches. arc not elig-

ible in this contest.

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

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

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

(6) Models may be of any size.

IMPORTANT

UITE a few matchcraft models from con-

testants arrive broken every mounth, duc
to faulty packing, or weak construction. It
should be remembered that hoxes are often
violently thrown around in transit before they
reach us. Make sure first that vour 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 sce if the model is not damaged. Only after
such a test can von know that the model will
arrive safely.

All First Prize Awards will henceforth be-
come the property of the Experiinenter Fublish-
ng Company and will he used for exhihition
purposes.

twelve months, each monthly contest closing
on the first of the month following date of
isstte.  Thus the contest for the month of Oc-
tober will close November 1, 1926, and prize
winning announcements will be made in the
Januarv. 1927, issue. The November issue
will contain August prize winning entries,

(11) Models must be shipped in a strong
wooden box, neve a cardboard box, as
SCIENCE AND I\\’l'\'TIOV can not he
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, “Matcheraft’ 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-evervwhere square cut Liberty matches can be used if the heads are cut off.

This contest started Dec. 1,

ol bl bdbbb

asooss oo

1925, and will terminate Dec. 1,

1926.

=S

REMEMBER—

This is a monthly contest offermg sixteen prizes every
month. Don’t hesitate, send in your model now!

ol o oo oo to oo o

i
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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 nine and one
half inches in diameter, and
nearly six inches high.

Phep—ipe
A microscope
made entirely of
matches won the
third prize in this
month’s contest.

PPPe—
TWELFTH PRIZE—$10.00 is award-
ed to J. White, of Rochester, N. Y., for
the sailor’s sweetheart 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—$12.50 was won by

C. F. Ewers, of Portland, Oregon, for

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

MATCHCRAFT
AWARDS

Tea Kettle Wins Second Prize $75.00—Micro-
scope Third $50.00 and Lynx Head Plaque
Fourth $35.00 In This Month's Cantest.

Thousands of matches entered
into the construction of the
tca 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.

-l

was awarded to Henry C.

Thomas, of Charleston,
North Carolina, for the

construction at the left.
The side holders are

the scope is adjustable.

THIRD PRIZE—$50.00

linked and the angle of

The second prize entry is here
held by Miss S. Bernstein. *

P>
SIXTH PRIZE
—$20.00 was the
award decided up-
on for the check-
erboard here illus-
tratsd 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-
sr. Half the num-
ber of squares
could be stained
black for greater

contrast.

f
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FOURTH PRIZE
—§35.00 was won
by Dr. E. Bade of
Glen Head, L. I..
for the lynx head
plaque here illus-
trated which s
just big enough to
cover a cone
speaker, although
it may be used for
a tray. The match-
es were carefully
cut and bent and
then glued in place
so as to produce
this artistic  de-
sign.

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 heretofore entered. no
one has built 2 model which will actually
work when air is delivercd to it




THIRTEENTH PRIZE—3$10.00
The emblem of the Odd Fellows
developed into a shelf and illus-
trated below was made by John
Bridgeport.
Matches, glue and scroll saw com-
bined with an artistic sense en-
abled its construction.

Zeleznik, of

SIXTEENTH
PRIZE — $10.00
was won by John

Shields, of Mid-
fand, Md., for the
two wooden
matchcraft models
of emblems built
in glass bottles.
In neither of th
models can the
stoppers be re-
moved nor can the
emblems be taken

.

Ohijo.

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-
ficld. Mass.

|

A different: emblem placed in
a different style of bottle.

; FOURTEENTH PRIZE—$10.00.

model.

Science and Invention for October, 1926

FURTHER MATCHCRAFT

AWARDS

The most unique

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.
ond prize winner in this month's contest. made this

Fred Spinden, sec-

it

ELEVENTH PRIZE—$10.00. The house illustrated
in the two views at the left was built by W. Henkel-
man of New York City. 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.

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.

NINTH PRIZE—$10.00. Al-
fred

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

ULLRR

AN

TENTH PRIZE—$10.00 is issued to How-
ard F. Wandrei of St. Paul. Minn., who
built the trolley car illustrated at the lef:
This is onc of those pay as you enter typcs
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

T HIE great danger of explosion i mines

is due in large purt 10 the presence of
coal dust i the awmosphere.  The latest
method of detecting the presence of a dan
erous amount of explosive dust in mune
shaits uses very simple apparatus tanuliar
to radio Tans. A highly charged condenser
is inserted into the air outlet from cach
mine shait. and the presence or ahsence ot
coal dust in the outgoing air changes the
diclectric  between the condenser  plates.
When the concentration of particles becoines
langerously  high  the  condenser is  dis-
charged. causing the relay to operate and the

alarm bell to ring.  Under ordinary work- 7 ALARM

ing conditions the amount of coal dust sus- i BELL W <)

pended in the atmosphere may be determined =11}

by the frequency with which the condenser [ (7~ ‘)

discharges and the bell rings. Ii the operu- 1 I =t

tor on duty at the control board finds that ‘ I Ir AUDION

tno much dust is present. he simply increases I ] RHEO

the amount of incoming air by adjusting the ly 11 i T

nitake 1ans. The fans are so arranged that Y =

i the case of emergency they may be re- l ] ”

versed with equal effect to increase the T” I | I l

amount of air mtroduced into the shafts. [t e L .- *

‘I'he hook-up inserted at right shows how f‘n'gn The operator keeps watch for alarm and
rdinary radio apparatus may be used to MINES 2 5 hzs complete control of ventilators be-
reproduce the experiment.  igs. 1 to 6 syt _ N7 fore him.  Circuit at the Ieft.

illustrate 1he gradual collection of dust par
ticles 1 the dielectric space which causes

he condenser to discharge. H
ow to Open an Umbrella
world’s Smallest phonO' RY  hooking the — ——p —

h handle of the wmbrel-
grap la under your knee, as
shown in the illustration
at the right, if yvour arms
are full of packages when
it begins to raimn.  This
wlea was conceived and
sent to us by William .\,
Leifeld of Pottsville, Pa.,
who evidently  learned
from cxperience. p

e }

A S\WISS manuiac- -
turer has recently

placed on the market Self.Fitting Sealing

what is called the smallest phono-
graph in the world. It las a Caps
diameter of 414 inches and is 1}

inches high. It works surp-isingly
well, and is very convement to
carry abont as may be seen in the
photo at the ledt.

TLis transparent bottle cap shapes itself by

shrinkage and hermetically seals the bottle.

It is slipped over the stopper as at left and

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

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
ahove.

M o
This shows how the seal may be applied to a
round-stoppered bottle.

P W
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Science Snapshots

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 spced 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-
¢d to a pendulum which beats
‘u the time.

PPp—>
A remarkable picce of apparatus
which brings science one step
nearer to solving the sccrets of
the wecather 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.

ok

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
fchanging 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,
alled 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 P,

seventh being a spacer key.

machine.

cently announced the perfection of a method of re-

ording 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 apparatus may also be used to record the action of tke
lungs.

WASHINGTON attorney is the inventor of a new
typewriter which he believes will revolutienize
vpewriting and do away with stenographers and typists
\bove is shown the inventor at a dummy kevboard of the
nvention, which is the result of twenty-five years of con
tnuous experimentation. The machine has a keyhoard
vhich contains forty alphabets and the total number of
evs is 1,160, placed as may he seen above. This type

riter is the invention of a former court reporter. and
he claims that in tests he has attained the speed of 283
vords a minute without error. The instrument is so
onstructed that the typist need not watch the keyvhourd
1s the keys are spaced in a similar manner to those on
ur standard typewriter keyboard. This apparatus could
find its field of usefulness in typing from dictation where
ligh speed and accuracy are essentia

"
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The Testing of Wood and Grain Alcohols

T is not at all dificult to distinguish
between wood and grain alcohol or to
detect the presence of wood alcohol in
grain alcohol by a chemical reaction.
Wood alcohol, 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 1077 sodium hydroxide solu-
tion as a test for acetone,

rived from wood, while grain alcohol s
ustally and most commaonly, although not al-
ways, derived from the fermentation of the
starch in grain or potatoes with the aid of
malt.  But this cethyl or grain aleohiol may
also be prepared from wood.  In this process
non-resinous wood, or wood from which the

|" AT g
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Add methy! orange to alcohol in test for acid.

re~in 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 cellulise coanbines
with the water by means of the acid pres-
ent and producing a simiple sugar.

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

Some of the impurities found in methyl
alcohol are aldehyde, dimethyl acetaze, ace-
tone, higher hetomes and chloroform. s a
rule, especially for chemical work, the wod
aleohol should be iree from acctone.  In
order to test the alcohol, a color reaction
is nsed, which will give a rcaction for ace-
tone, aldchvde and acetic acid.  When 196
ol acetone is present the color will be yel-
low-orange when a solution of sodiunmt nitro
ferrocyantde  (nitroprusside) is added. I
acetic acid is present, a pale tint o7 red s
developed which, arter twenty minrtes will

gt Yt

Bl v
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25 cc of the solution under test is distilled in a

small flask in order to obtain a few drops of
the solution.

Fade i intensity, A freshly prepared solu-
tion of sodium nitroferrocyanile  added
to the wood alcohol and the Heuid made
alkaline by the addition of caustic soda, will
develop a ruby red color if acctoue is pres-
ent.  The intensity of color varies witlt the
amount and nature of the impurities.

The same reaction is also applicable to
ethyl alcohol, for determining dennitely the
presence of acetone in either alcohol,  To
10 cc. of the ltquid to be tested add 10 drops
of a freshly prepared sodinm nitro ferrocy-
anide solution in water.  Mix and add 2
ce. of a 10% solutic a of sadium hydroxide.
The orange red tint developed when acetone
is present fades to a clear yellow in abont a
hali hour.  In the meanwhile another test
tube is used and the reaction just mentioned
is repeated.  But here, after the caust’c soda
has been added, the solution is made acid
with acetic acid whereupon a purplish red
color is praduced when acetone is present.
The color. within a half hour, will gradually
chanee to a decper blue.

The presance of acud or alkali is detected
wit't the a:d of phenolphthalein, litmus, or
methyl orange, litmus being least sensitive.

The presence of wood alcoho]l in grain
aleohol is most readily detected by a color
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Dilute the alcoholic distillate with § cc of
water, keep test tube cold, and plunge a spiral
of red hot copper wire into the tube.

reaction,  .\s little as “]r/; of wood aleohol
in the ethyl alcohol may be detected. First
tuke about 235 ce, 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

:
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Filter after dipping the copper spiral.

as deeply as possible inta a test tube which
is surrounded by a slightly lareer test tube
contaming cold water. Dilute the distillate
with about 3 cc. of water and replace the
water o the larger tube with fresh cold
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water.  Insert the small tube inte the enld
water and heat a small spiral of copper wire
*o red heat over a flame and quickly quench
‘e metal in the alcohol solution which has
heen distilled off. Do this about five or six

times and then filter the now oxidized solu-

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

tion. Buoil {for about one minute. Conl the
solution and add 2 drops of a 0.3 resor-
cinol solution in water. Mix and carefully
add two or three ce. of concentrated sul-
phuric acid in such a way that the acid runs
0 the hottom of the solution without mix-
ng.  Let the tube stand about three minutes.
It no rose-colored ring has developed, less
than 290 of wood ateohol is present, and if
the ring develops within ten or fifteen min-
tes ahout 0.19¢ of wood aleohol §s present.
A yvellowish brown ring, which may develop,
-~ due to acetaldehyde produced by the oxi-
D of the cthyl alecohol and which may

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

The presence of aldehydes can usually he
detected  with the aid of a iew drops of
silver nitrate solution, After the liquid has
heen 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-
ficd, or hone oil, which contains a large
amount of pyridine, is frequently used as a
denaturant and its preseace may be detected
by the abundant crystal formation which is
developed when 10 ce. of the alcohol is
treated with 5 ce, 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.

Science and Invention for October, 1926

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 he detected in quantities as low as
0.03% when care is exercised during the

[ s S A A

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 when no wood alcohol is
present, and the tube on the right shows the
presence of large quantities of wood alcohol.

operation of analysis. FFive cc. of the alcohol
arce taken and diluted with 6 cc. of water.
To this mixture 15 to 20 ce. of chloroform
is added.  The whale 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 watchi crystal on a water
bath and the fusel oil is left behined.

Methods of Testing Milk

Bv JOE SILL

EVAPORATING  TURMERIC PAPER
THE™ MILK

" HYDROCHLORIC

o’ ACID

1
TILFK+C:-12504 HYDROCHLORIC
e
3 ETHER ACID

[71/

[
\/# HYDROCHLORIC ALCOHOL Q[ H,50, + MILK

ACID '
Fe Cl3 l
y FeCly

Fig. 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. Hydrachloric
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
i, .

B3, H 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
probably hi-carbonates present.  (See Fig.

2.)
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 tl_le millc
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

By WILLIS L. JONES

Battery Charger
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FIG. 2

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 Dhattery

charger using a D.C. generator. No

contact points to wear out: oo ex-

pensive bulbs to burn out.  Just a
sap of a switch and this charger that | am
about to describe, will hum away devel ping
trom 200 to 240 watts,

The generator used for this outht wis
purchased from an “automobile gravevard”;
every city of any size has one. Any kind of
generator will do, hut 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 lyving
in or near water or oil.  Beiore purchasing
it, with one cell of dry battery or a regular
6-volt storage battery, test for shrts 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 irame. If
there is a spark there is a <hort in the field
coils, and the generator should be discarded,
as field coils are very expensive to wire.
I there is no spark and a -light magentism
s felt (ascertained by holding nail near field
pole besting tested) the ficlds are O. K.

Next try the armature.  Connect  one
pole of the bhattery to one -cgment of the
commutator and touch the other pole of
the battery to the shaft of 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 heing bhetween $5.00 to $800.  The
writer found that nearly all of these places
ar “grave vards® have plenty oi used gen-
srators and there is no need to take a de-
fective one, becanse for about $10.00 an ex-
cellent one can be obtained. The writer has

bought about 11 so far and S10.00 is the
highest price he has paid yet, the general
prices were in the neighborhood of S3.00 to
2600, Now disconnect the pole from the
shait and lcaving the one pole on the <eg-
ment of the commutator as beiore proceed
to try out each segment to see that there are
no loase comrections. There shaulil he a
spark as cach <egment is touched: it there
is none, then that segment ix diiconnected
trom the armature windings and shonld be
resoldered to it. I there are na 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  connections, and  the insulation in-
tact, that is none of the covering off the
wires, and it t"e generator is dry, which ‘s
a big tactor, as water i< a conductor of elec-
tricity, it can be called in good conditic i,
The writer takes for granted that the me-
chanical condition is O, K. [f the genera-
tor i~ of the 12-volt type two of the reguiar
f-volt batteries must be charged in serics.
The B batteries must be connected 6 cells
in series instead of 3.

Fig. T on page IX shows the gencrator

VOLTMETER

AMMETER

TO FIELD COIL. ALS0 HOw

ARE CONNECTED
FIG. 4

WIRES CONNECTED TO
CONTACT POINTS OF RHEOSTAT

SHOWING CONNECTION OF RHEOSTAT

LEADS FROM FIELD AND BRUSHES

WORN COMMUTATOR
WITH MICA
PROJECTING

SANDPAPER
F1G. 3 AFTER MICA IS CUY

The drawing above shows the connection of the control rkeostat to the field coil of the generator.
The method of cleaning a worn commutator with sandpaper is also illustrated.




518

coupled to a %-ILP. 60-Cye., single phase

A.C., 110-volt motor. A piece of iron pipe
s n-amcd out to fit the shaits. Two 14-in.

holes are drilled through the pipe and the
Jhaft. Wire nails are then driven through
and bent,

I'hie hase for the outfit is made from heavy
wood about 36 inches long 8 inches wide and
between 1'% to 2 inches thick.

The switchboard for the generator is 18
inches long 12 inches wide and 14 inch thick.
It is balted to the base with 9-inch holts
14 inch in diamcter as per diagram. For
this switchhoard 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 $L0O0 cach.
‘T'he 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 cach coil.  Eacl coil is
attached to a small copper wire (see Fig.
8) aud they are connected to the contact
points of the rheostat. It is then placed in
ceries with the field coils of the generator.
(Sce Fig. 6).

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

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

If only one bhattery is to be charged, and
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the operator wants to charge it at a 5- to
10-ampere rate. hy moving the handle of the
generator  theostat located on the switch-
board any desired output may he had. Tle
least resistance in the path of the field coil<
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 hatteries or lave lighted matches around
while they are charging as there is danger o1
an explosion.

Al:o the more batteries charged at ane
time the cheaper. That is by charging about
5 at one time we take advantage oi the rull
power of the prime mover ii it be an electric
motor.

If the builder does not want to charge
more than one or two hatteries at one time.
then it is best to use a 14- or 1/6-11.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 con-
tents of the box in action.

ANY experimenters who have derived
hours of instruction and amusement
in their little shops or laboratories
with phosphorescent or luminous substances
know that the compounds experimented with
hecome Iuminous 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. Dy using a glass which
screens out the visible light and allows the
near ultra-violet light to pass. one may con-
t'nue the study of luminous bodies and the
cffects of ultra-violet light over a wider fickl
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 shdmg 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 hax about ten inches square and is
fitted with a square oi gliss known as
GIBOAW which costs abont two dollars,

This glass is transparent only to the rays
of about 303 mu. that is, abeut the range of
the near ultra violet rays. It keeps back all
af the visible or “light” ravs: so a lamp
placed back of it camnot be seen. As the ef-
fects of fluorescence and phosphorescence are
due in the main to ultra violet rays, this glass
serves admirably for many interesting ex-
periments.

The glass as sold is about 6 square. It
Should he fitted in a sheet metal holder upon
the front of the wooden box. so that the
metal averlaps the elass for about an inch,
thereby paking a light-tight it. A strip of
felt or flannel can be glued to the inside run-
ners, making it doubly sure of heing light-
tight, As cin he seen from the pictures, the
lid of the hox 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 cffect produced by the
light or source of rays located on the outside
of the box. A half mch hole is large enough
for this purpose,

One of the most common sources of ultra
violet rays is the electric arc lamp. If this
be set up in operation in front, and if desired,
some 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
hattery) is placed in a small hottle inside of
the filter bax, an intense bhue fluorescence can
he secen coming from the selution if viewed
from the hole above. On cutting off the arc,
ihe flunrescence ceases. An clectric iron can
be comnected in series with the arc tamp for
resistance.  Beautiful fluorescences were oh-
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
aquinine salts.  Cp.P. sublimed  anthracene
coated upon a sheet of paper with a mucilage
solution will glow when placed in the bax
and  exposed to  the radiations  coming
through the filter glass from an electric arc.
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, Fosin. erythrasine (aniline ~ed)
in water solution give a bhlue fluorescene.
Fluorescein in a dilute caustic solution glows
heautifully. Glass or cardhoard coated with
luminous zine sulphide without any radium

salt admixture also glows.

Holding the hand betweer the arc and the
luminons object will cause a shad nw of the

1o

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 he cast upon the luminous hody. he-
cause the rays do not pass through the han!l.
I anthracene or phosphorescent zine sulphide
is coated upon a card and inserted in the b~
at an angle, the entire shadow of the hand
can be distinctly seen when viewed through
the hole, T{ the hand he withdrawn, i
shadow will gradually fade out, because 1he
substance has a lag in its luminous effect.

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

The box can also be used for determining
the ultra-vianlet productive effect of differen:
lamps and sources of light. Soaking the ar-
carhons fu solutions of uranium  salt~ in-
crease the ultra-violet intensity of the arc
formed in which they are used.

The apparatus may be arranged as shown whea

it is desired to test photo-electric or seleniur:

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

TT\OR the person that is really hard »i
hearing, the average microphone, bat-
tery and sensitive recciver combina-
that now sold as a deaf-phone, is ol

fittle if anv valie. True enongh. it is en-
tirelvy portable and very handy in this respect.
but of what value is it ii it does not help
its user> The writer was recently ap-
proached by a doctor who is very hard ot
hearing and who has extreme ditficuliy in
communicating with his patients.  He onuld
hear sounds that were very loud and lis-
tinct, but the ordinary deaf-phone ~uch as
menzioned ahove, was of no help to him.
He owned one of these combinations, and
asked if it wounld 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 nsed at practically all times on his
office desk.

By A. P. PECK

The deai-phone there illus-

trated and described by the

author is shown in actual use

in the accompanying photo.

It may be used as a dicra-
graph,

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

deatness, and itz construction is so simple
that vven a man whoe s only slightly hanedy
with tools should have no trowhle in con-
structing it,

The doctor gave the writer his poartihle
~a-called deaf-phore, and the microphone in-
corporated in it was used as the pick-up
madinm in the new  instrument. .\ small
cabireet ~ueh as i< used for portable radio sets
wits ohtained. and a bole was cut in the from
o asenmmadate the pick-up unit, and wis
<o constructed that the microphone could he
Jdipped into place and would bhe held there
frm v, Back of this compartiment an ordin-
ary two-stage awdio-frequency amplifier was
lail out and wired up.  The complete circuit
Jiagram used s shown in Figo 10 A will
he seen. the "™ hattery whiclt supplic~ th-
tilament cirenit for the tubes i< also in the
niicrophone circuit and <upplies the current
tor it.
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The simple form of amplifier circuit in which two dry-cell type tubes are
Two ordinary audio frequency transformers are

used, is illustrated above,

The writer, therefore, set about desianing
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 tinished appa-

ished instrument s small and compact, ol
while it cune hardlly be carried armumnd tor
use at all times, still it serves it awn pur-
pose very well. Such an instrument woul |
be of great value to all attlicted with partial

Ll 1,

Ty e ———

cmployed. together with a
filament circuit

mictophone of the best quality obtainable. The

is gpened by the hook switch “"H™,

A rather unique circuit breaker was usel
ochis outnt, and was wired up as showa
<o s to open hoth the filament eircuit and
the micraphone circuit, 1t consists merels

(Continued on page 339)

Front view of deaf-phone cabinet showing terminal posts and arrange-
The weight is not excessive.

ment of microphone bchind perforated grill.

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



Simple High Temperatyre

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

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

EARTHENWARE 8OWI —~ e
PETCOCK
MIXING VALVE

cas-— SR

AR+

Fi6. 1,

A high temperature laboratory furnace burning
a mixture of gas and air.

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

But there are other wavs of producing
high temperatures in the laboratory and in
this article three of these. using flames, will
be deseribed.  All the apparatus has heen
simplified to such things as are 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. acetvlene, and alcohal.  TIn
all the furnaces described. air under <light
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 sintable to
convenient work, can he secured hy the use
of the little furnace shown in section in
FFig. 1. The temperature attainable is over
3.300 degrees FFalirenheit,

The base can be of ashestos, brick, fireclay.
or anvthing eclse unburnable. The central
block is of the same material. The rooi of
the furnice is an ordinary carthenware mix-
ing howl, 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 rirePROOF
A cast

F16.4.

o P
END WALL CUT AWAY

FLAME JETS

pLuscéD
up

MIXING VALVE

GAS MIXTURE

ACETYLENE FURNACE

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

By WILLIAM CAPUNE

that it may he readily dr-illed for the
of the cas tube,

In all the places where a fire-resistant
material is needed the writer has Tound tat
a mixture of ordinary Portland centent and
fine sand. ahout 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 malds to exactly the desired shape.
Many of the patented “water putties™ on the
market are also goad ; 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

passage
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Here are the details of an alcohol! furnace of

special construction. The alcohol reservoir is
ilustrated at 3A and the ve-nier at 3B.

METAL CAN WITH

TIGHT Llo\

P —

XTo6as
RESERVOIR

ACETYLENE

FIG. 5.

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
casily worked.  Rubber tubing may be used
wherever it is not exposed to heat.

In the first furnace the base is made large
enough 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 i< ta reflect the heat down upon the cen-
tral block on which the crucible is plice’.
Supported on the edge of this central block <
a circle of metal tubing pierced at intervils
with holes not much more than a 32nd of on
inch in dizmeter. The size and number i

METAL CAN WITH TIGHT LlD\

ACETYLENE

| S—
Aro

FURMACE

Fie. 2.

MYDRAULIC 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 lurger the hales
may be, and the greater will the resulting
furnace heat be. These holes should be drill-
cd <o that the jets irom them will all point
upwiard and toward the center of the dome
of the bowl. One end of the tube is clo<ed
up. A stopeock may be inserted in the mix-
ture-pipe on the furnace base as in Fig. 1.

The rim which supports the bowl has been
mentioned. It shonld have a hole on the s,
of the hase where your mixing valve will be
placed and the end of the tubing should Pas-
through this hole.

The mixing valve. despite its technical-
sounding name, is not a comwplicated picee 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, awl then dried.
The passages which appear in cross-section
in this view are in reality drilled hales, The
arca of the holes for the entrance of the gas<
and air should be smaller than the exit hiales
for the mixture. in the ratio of about 1 ta
1.5. The gas and air holes are drilled unti!
they nearly meet as shown, and then the
smaller  holes  are  drilled to the mee:-
ing point.  The targer part of the mix-
ture exit is drilled in for about 3§ of an incl.
to take the end of the turn of tubing tha:
is useld for the hurner, A small hole is thea
drilled to meet the junction of the other

(Continued on page 552)
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ACETYLENE 6AS 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
ard 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 =G specially cured leaf, note the pretty
but gives a very unusual effect. This Above we have a likeness of President Coolidge etched on a leaf by means background effects obtained by the artist,
work was done by a Waltham, Mass.,, of a needle, aa shown in the picture. The leaves are specially cured and simply with the aid of needles. The
artist, whose work on leaves is soon to treated and the originator of this new novelty in the art world is able to leaves are

be exhibited throughout the country. obtain half-tone effects as well as line.

In this picture of an elk etched on a

not fragile and the color
permanent.—H. H. Gallagher.

Old Pistons Battery Handle - Sky Rocket Parachute
SH‘AFY OLD PISTCN

“ 8B SnoT

N

f
B
_J

D2 T0 KITE
=

SODA STRax
FILLED WNITH
—~BLACK PCADLR

FG
MATCH -

MATCH Wil
WORK ARQUND 10
THIS POSITION

MAT H . P
neap  PEST VERTITALLY AND‘J

[ e et r At SRS
\

' STCRAGE ——

BATTERY ICNITE MATCH HEAD

\ y e
. PULLEY i Home-made sky rockets in the larg- [ \\
BLOCK er sizes are not the easiest things in L Al

—— = One frequently needs a good handlz the world to make perhaps, but here N )
Old automobile engine pistons do for carrying storage batteries with. is a simple idea which anyone can How parachute is arranged so as to
not seem %0 have any particular use. Here is a very simple one made from try out with but little trouble or ex- be released a few minutes after the
They make good bearings for light 1 single piece of wood and two wire pense. This sky rocket is made from kite goes up. The sketch is seli-
line shafts however.—Harold Jackson hooks.—Harold jackson. a soda straw.—D. R. Brown. explanatory.—Paul Good.

Our Eyes Ever Deceive Us

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

Things are not always what .
they scem and our eyes Mr. S. Leonard.Basnn.
sometimes fool us. Take one of our English con-
the case of the picture at tributo.c, has sent us
the right showing a hat this interesting _article
and a face. Hold this pic- on  optical illusions.
ture close to the nose:
directly the hat will take its
place over the top ot the

face. PPp—y

One of the best illusion pictures
herewith and which the editors
have experimented with them-
selves, is that shown at the left.
Hold this picture close to the
nose and suddenly you will see the

gt

Hold the picture of I and S at the left close to

the eyes so that the center upright line just fish take his place in the water.

touches the nose. Suddenly you will see the The distance between nose and
familiar dollar sign take form. «—dg¢ sketch varies.
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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 seen above. This kink should
save many trips to the family medicine chest.
—William Wernick, Rep. No. 24.,165.

EAR PROTECTORS

THIN RADIO SPAGHETTI =

Short lengths of small radio spaghetti tubing
when slipped over the ends of spectacle bows
serve to protect the cars of the wearer from
the cutting action 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.

Edited by S. Gernsback =

ICE TONGS

A serviceable ice carrier can be easily 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

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 res.dual
liquid will in most cases readily removs the
s.opper. 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-
crate too high a pressure of steam. If he does,
the flask will burst before the stopper comes
cut.—William M. Goldbergz. Rep. No. $516.
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;WRINKLES

+ RECIPES & FORMULAS

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 sleeper 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

CUT POINT RUB LIGHTLY LINES DRAWN{ TYPE OF
CN STChE WITH PEN LETTLRING

’/ gl
y l
- THIN
CUT FOINT
WITH SHEALRS | /

This ways wrztlen wilh
pev described above.

An crdinary banker's pen point may be oper-
ated upon with z 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
~ gtone. The method of employment is illus-
trated in the above speccimen of lettering.—
Frank S.!muilowitz.
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Fonck’s Plane Radio Equipped

/ Lieut. A. P. Snody, Dr. M. Lionel Stein and Capt. Rene Fonck are
2 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
farmer in New Jersey fitted
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
..-*w»\? 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 ot
\ 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.

O one comnected with the proposed flight Py (4

irom New York to Paris. whicih is ) M
scheduled for September 1. has made the N
mistake of underestimating the mportance
of radio in the undertaking. The entire
equipment was made in France: it is some
what claborate, but compact and efficient
The receiver is standard, but the transmutter
i< of particular interest. Three 50-watt tubes
are used and the wavelength may he changed $
by inserting small telephone plugs into jacks
to vary the inductance, covering a ranze of ' -
300 to 2000 meters  Although short waves
are more efficient, the metal of airplanes
absorbs most of the radiated energy at high
1requencies.

NN

e

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 controls may be used at a time.

The builder of this super-set is shown a%ove comparing one of his first Front view of the set shown above will give an idea of the numerous con-
pre-war loose couplers with the latest thing out. t-ols which make this tuned radio frequency set a novelty.
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Likes and Dislikes of the Radio Audience

By CHARLES D. ISAACSON, Program Director,

Dick Hughes
Who, with
“uke,” are
lars on

programs.

his
regu-
WRNY

Florence Lesher
One of WRNY’s
mo st charming
songsters and &
frequent visitor.

Sara Bair
A lovely and mel-
odious interpreter
of song from
WRNY

Hareld Dart

NY by
Adam Hugo.

A brilliant pianist
presented at WR-
John

] Madaleine Hunt

Star of the Radio
Theatre Players
who entertain you
through WRNY

Percy Hemus
Great American
baritone—an Edi-
son Hour guest of

WRNY

The SS.

“Majestic””
Who provided a most enjoyable number
when they went on the air recently over
WRNY.

Scamps

ON THE BEACH AT WRNY

Starlight Park bathers, with Comtesse
Du Barry, in a frolic.

MacDowell Sisters

HE other day a most eccentric

gentleman insisted that he be given

the privileges of WRXNY's micro-

. phone, and assured me that there
would be a great deal of money in it for
me, if I would let him speak just once.
He would not tell me the character of the
speech, because once it was told the secret
was out. He did not mistrust me, but that
was the situation. I‘urther he could not
write it—once he had heen necurly lkilled
for writing something.

Of course you will at once realize that
the gentleman was suffering {from a very
definite mental aberration. ut what e
said was nevertheless interesting and useiul.
The way I was to reccive the money was
this: his first speech would wneunce the
program for Iis turther talks.  Then [
would he besieged by important people who
would say to me "I will pay you so much
for him to be allowed to speak.” and others
would come with I will pay vou so much
if you will prevent him irom making those
speeches ;" and the side who offered me the
most would win—there would be millions
in it for me.

(Continued on page 538)

Who hail from Texas, often heard
in soothing, soft Hawaiian music
at WRNY.

Maurice Schwartz -
Of the Yiddish -
Art Theatre, as he o,
appears out of
costume at WR-

NY.

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

1

Dr. Signiund Spaeth |
has returned with
his artists to

A

Commander Edward Ellsberg
Who told over WRNY about the raising of the
S-51, is shown with Diver Nelson,

-

Xavier Cugat

Violinist - artist,

sketches himself
for WRNY fans.

THE FIRST RAD!D PRIZE FIGHT
Jimmie Rappaport and Bennie Martin
in an event staged bv Starlight Park at

WRNY.
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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 foried for the pur-

puse of promoting the art of radiv communication
is that known as the Army-Amateur Radio Net. This
1s being promoted by an affiliation 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 recoguized
the excellent work heing accomplished by the amateurs
using these wave-lengths. Army control stations have

g data
the time of

been situated in each Signal Corps area and assign-
ments arz being given to amateurs for co-operation
with these stations.
will be :
writing, amateurs throughout the country
have expressed their desire to lhave their aid eunlisted
in this good work and already. things seem to be
getting into shape for a most interesting period of y%
radio work.

wn
(B
[

It is expected that much inierest- g
unearthed thizs method. At |

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
This set has sent out signals that have
[ts design is excellent.
the accessibility of all parts as well as the neatness oi wiring. The instru-
ments are all arranged so that the shortest possible leads can be emploved

i transmitter used at that station.
been heard in practically all parts of the world.

and the efficiency thus increased.

AT T TN

METERS WAVE LENGTH

Above: The 635-foot mast at station 2CNL. th:
Army-Amatear cortrol station of the .econd Signal
Corps area at Fort Monmouth, N. J. A vertical an-
tenna, one or the most etticient types possible to use
for short-wave traismission is emploved for operation
on 40 meters. As can be seen, it consists of a multi
wire cage su:pended directly above the operating room
and so arranged that the lead-in will be short and
dircet. It would he well for transmitting amateurs
interested in the higher frequencies to entploy this tyvpe
a1 aerial,

Note

8L 535 214 428 _8328,857 150 180 2Q0
/ 7 T T
/ ?r ///Aw 7 %5
w, ¥ W 171 //
‘ L Ui g i
L 469 187 315 75 8566 170

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
those bands devoted to code transmission. The solid black secctions
indicate spaces for radiophone work. Note the new small scction of

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

At 2CXL, oi the Army-Amateur Radio Net. one of the ncatest
controlling lavouts in existence is to be found. In the above illus-
tration, the various rcceiving scts. amplifiers, contral switches an
kevs are shown. Three standard types of receivers are noticeabl
toward the left-hand end of the tuble.

B
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= | 108 sz roF
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Above is an illustration of a typical amateur radio station. The
transmitter is placed along the shdi shown to the leit of the picture
and directly below it are QSL or report cards from all parts of the
world. This photo shows station 2AP\” with its operator and owner.
Jack Berliant. Station 2AP\" has been heard in 27 countries
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TUBE REJUVENATION

It adten happens, particularty  with the
190" type of tubes, that the filament volt-
age is advanced tooa point where the tube
paralyzes and refuses to contimie overation,
When this has been done, it is orten possible
to save the tube for further use by rejuven-
ating the filament. This can be accomplished
by means of the stindard type of mami-
factured rejuvenator or very often by means
of the little stunt shown above.  Here the
filiment of the tube is comnected  direetly
across o 3- or A -volt “CT obattery and al-
lowed to burn for a period of 15 minutes t
three-quarters of an hour without any plate
veltage being applied.

- S .
Seicuee and Tncention for () i, 1024

The Radio Fan’s Own Page

Short-cuts And Kinks Make Experimenting Easier

By HERBERT E. HAYDEN

ENGRAVING FILLER

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

GRID LEAKS

Experimental grid leaks or other resis-
ances for various purposes can be made by
dipping matehsticks 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.

T

BUSHING TIP

The bushings that are et iuto knobs or
dials often come to the ultimate consumer
with a smiall bhurr around the hole that pre-
vents the indicator from being pushad upon
a shait. This burr can readily be removed
by means of the point of a kniic applied
eently as shown in the photegraph repro-
duced above. Tnsert the point amd twist
carciully unti] the hurr is removed.

IMPROVING SOCKET CONTACTS

After a vacuum tube socket has been i
nse 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 linle hent wire illustrated abowve
can he used with very good cffect. Hoale

it under the spring and putl gently hut firmly
upward until the spring has assumed  it.
cariginal slupe. It ois well to go over all of
the sockets of your set perindically with a
hook in order to keep the set operating =t
i's oreatest efficiency.

SOLDERING IRON REST

Did vt ever scorch the surface of the
dining room table by carclessly laying the
hot ~oldering iron thereon?  If v have,
vour know the disastrous result<. Protect the
table and in fact any other suriace by keep-
ing a small porcelain insulator of the type
~hown above at hamd and placing the inn in
wne of the grooves when it is not in u<c.

CLEANING LITZ

Litzendraht wire or “Litz" as it is e
frequently called, cansists of a bundle of fine
wire: cach single wire is insulated from it
neighbors by o coaving of enamel.  Thi
enanel i3 exceptionally hard to remove frone
the small wires and disastrous results ar
frequently noted 31t is attempted to remiove
th's dusulation by seraping, However, i
need not worry any more about hreakine
the various strands ind so rendering the wir.
less steong meclanically if vou follow th
system illustrated above,  Saturate a pice
of cloth with wood alcoliol and atter th.
external cable covering has beent removed
irom the Litz, wipe the wires with this clnt™
and the eniomel will come off.

BIRD CAGE AERIAL

We have all heard of various kLinds of

freak acrials. Bead springs, window screen-
and ceven dishpans have been pres<ed im
service at various times to act as collective
agencies Tor vadio waves.  Here is a ney
one.  Fasten i clip to the end of a piece of
flexible wire long cunongh to reach from your
hird’s domicile to the anteuna binding post
of your rwdin receiving set. Fasten the clip
to any metallic part of the bird cage and
presto—you have an aerial. This wdea shoul.!
sugeest nany other makeshiit and  freak
acrials to the ingentous radio fan readers.
According ta the nature and ways of the
bird vou may figure on various interesting
results in the line of static. .\ parrot .
energetic loquacity will enable you to dis-
pense with a loud-cpeaker, while a canars
will give salo perfarmances rivalling read
broadcast singing  (sometimes) . —EDITOR.
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Monogram
Receiver

By JOS. LIEBOWITZ

HIS novel radio set, of which a front

view 15 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 <hape of
the letter “P", the initial of the owner, by
careful use of a fret-saw, The circuit used

R

T

is the standard regenerative, with an aperi-
odic primary, tickler plate circuit, and tuned

secondary.

\V4

L—ss, CIRCUIT TUNER

A.F. TRANSF.

;2 MEGOHMS
: TO 1 RATIO

n

Above is seen the panel arrangement of the monogram radio. The jacks control the first and sec-
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,

~CONSTRUCTION OF
TONE CHAMBER~

>

A.F. TRANSF,

3 TO 1 RATIO DIMENSIONS WiLL
Y DIPEND UPON SIZE
Y OF CABINET

' ¥
: y
0005 MF )3 3 S
VARIABLE € < !
COND. [ AUTOMATIC
FILAMENT
e CONTROL
= SW. . l 6
- C + + +8 22,V +8 90V
An inspection of the circuit diagram shown above reveals no novelties or trick features. The ever- Thae tone chamber shown above may be con-

popular three circuit tuner may be recognized, with condenser-tured secondary and rotating tickler,
Automatic filament control is provided for the amplifier tubes.

The arrangement of the apparatus may be seen in this photograph.

Note that the transformer cores are at right angles. Be careful

in wiring the set to keep the leads well apart, as your success in
controlling regeneration depends on this.

structed of three-ply wood veneer or, in case
of necessity, of stiff paper or coardboard.

In the upper left of the abore photo is scen the loud speaker unit, mounted on

top of the tone chamber, The leads to the row of binding posts on the strip

at the rear of the cabinet are carried through holes in the back wall, and may
be bunched outside the set proper.

An Automatic Battery Charging Regulator

. ey wem

-y

The instrument above. diagram at right, automatically connects
and disconnects the ‘A" battery from charger. A system of re.
lays opens and closes the line-circuit of the charger,

B
S C

D‘| I,’J '
S F |_a’ H f
C J
) MDD
1 21 D
o ¢ —4 4 ¢ 9

STORAGE BATTERY [‘
1o V.

BATTERY CHARGER —__ Lfo -~ ¢ _
% - o —of AC

Drop in A’ battery voltage releases armature S, energizing coil C, and
trips armature H to make contacts 1 and J. When voltage rises, S lifts, en-
ergizes coil B, trips H to break contacts I and J,




Scicne.

an I[nvention for October, 1926

Variable High Ohm Resistances

By OTTO SCHRIEBER, E.E, Austrian Radio Service

HE amateur who works with the usual

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

1.|g able to ascertain their cause, because,

i:owill in all  probability wever think
T‘ERMINALS\\ HARDOSUBBER
CONTACT PORCELAIN
~ DISC
\

/ \
METAL STRIP BLOTTING PAPER

FiG.1

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

of the resistance as the faulty picce or even
if e 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
|' POQOR |
CELAIN
\ BL%TlNG e
\

/
CONTACT
€

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

sistance.

edly help.
In making a variable resistauce it must he

remembered that the regulation should not

The following tips will undoubt-

[RTUETE B ' ' “

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.

Dhoto by 1. P. lugersoll,

Licctric Co.

courtesy General

business or pleasure.

done, in order 1o have their

all times. One motor camp-
er has mounted his set in

tuke place by dragging a n.etal contact on
the resistance material, but by touching it
and lifting it off again. IFor even onec 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
l:een saturated with India ink (Fig. 1), ne
screw s nsed to {asten the blotting paper
together (Fig. 1b) with a thin strip of brass,
copper, or tin, (Fig. 1c) to the hard rubber
or porcelain disk. This metal strip must be
long encugh to surround the entire paper
strip, and serves to produce a constant viria-
tion in resistance by being pressed against it
at various points,  The pressure is exerted
by a piece of ~tronger spring metal (Fig. 2)

CONTACT ARM
|

||n|

s
o

T
il ll'!'l
. .l .. l‘,l'}l |”

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

which is soldered to the old iriction contact
of the resistance .amit, so that variations cau
be casily obtained by turning the knob.
Connections are made at the two screws.
IYig. 3 shows the use of a high resistance
rod such as carbon {or a variable resistance.
ITere an ordinary rod holder is fastened to a
hard rubber, bakelite, radion or celeron base,
care being taken that the springs, which
hold the rod, do not extend beyvond its top.
and that the latter is irec the full length of
its surface. At the contact point (C) a

COH L D i SRR s LGILTTRNEGE

ADIO  recetving  sets

have become so much
a part of our daily life that
many of us are loathe to
leave them  behind  when
we have to travel for either
The
photographs at the left and
right show what two re-
sourceful radio hugs have

favorite sets with them at

the front of his camp car
where it is always available
for use. A traveling pho-
tographer has made up a
special  carrying  case in
which he keeps “his camera
ad his set.  The set uses
dry cell tubes and is seli-
comtained.

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

The methad of operation is as follows: 1§
the spring is pressed against the rod in the

ICARBON ROD

SPRING STRIP

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 hy the casiest path
through the spring to the contact point,
rather than pass through the covered hali of
the rod.

IFigs. 4 and 5 show the mounting of ths

THREADED
ROD —

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.

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 Stations in the United States

Radio -§ $E | Radio o2 « & | Radio o P .2 | Radio «? o X
Call BROADCAST STA. g ¢es Call BROADCAST STA. FR ] Call BROADCAST STA. ] Call BROADCAST STA. g 3E
Letter Location 33 %32 | Letter Location 3z &2 | Letter Location 35 &3 | Letter Location 32
= ~ ~ ~

KDKA, East Pittsburgh, Pa.....309.1 Var, | KGO, Oaklard. Calif, WBBS, New Orleans, La........ 253 5o [ WGBR, Marsiiield, Wis.,..,..,. 229 fu
KDLR, Devils Lake, N. D.. 33 I3 kg'l’!'l)’( &b i?:::;?l'sc.“o' WBBW, Norfolk, Va ..... . 222 GO0 | NGBS, New York, N. Y. 5.8 509
KOYL, Salt Lake City, Utah... 216 50 | KGU, ‘lonoluty. Haweid WBBY, Charleston, 8. C 10 aggg Fulford, Fla., 0118 500
WFAB, Lincoln, Neb. .. .. 340.7 1000 | kGw, Dorttand, Ore, ... 1000 | WBBZ, Clicago, M. 50 | wagX. Qrono Mo. e 2
KFAD, fhoeniz, Arlz. 273 100 | KGY, Lacey. Wash. . 0 | WBCR, Chleago, 111 B0l YGES, Chicagn, TI] 250 300
KFAF, San Jose, Calif. 4 KHJ, Los Angeles, Calll. hwu | WODC, f¢irund llnpld ich. 500 | wGHP, Detroit. Mich . ._7.;'0 15'0:,
KFAU. Boise, ldalo... 750 ] KHQ, <pokane, Wash, . Jo | WBES, Takoma Park, 3d. 1001 W GMU, Richmond 111, N. ¥ 238 100
KFBB, Havre, Mont 50 | KIBS, Sen Francisco, Calif. 5| WBNY, New York, N. Y. 1000} wew '(’hlcll;oo” m.....o. 302.8 1}100
KFBC. San Diego, Calif 50 | KJR, Seattle, Wash L.ixd.8 1000 | WBOQ, Rliclunond 1101, N. 1o | WGR' Buftalo, N. Y.. 319 150
KFBK, Sacraments, Calif 248 100 | KLDS, Independence, Mo 1109 love | WBRC, Birndnglam, Ala. M| WGST, Atlanta, G 270 500
KFBL, Lverett, Wash. 224 100 | KLS, Qakland, Callt, I7230 2w | WBRE, Wilkes-ltarre, Pa. 1001 VGY, Schenectady, N, 59.5 500
KFBS, Trinidad, Calo, .. 258 15| KLX, Oakiand, Calif.. ..308.2 500 | WBT, Charlotte, N. C.. 230 [ WHA. Madison i B BT
KFBU, Luaramle, Who. . 375 8500| KLZ. Denver, Colo....... 266 250 | WBZ, Springfleld. Mass. L33LE 2000 | WHAD, Milwaukee, Wis, “Tar5 500
KFCB, Puoenix. Arlz.. KMA, Bhenandosh, lowa . . 461 500 | WBZA, Boston. Mass.. 242 230 { wHAM, Rochester, N. Y. 278 100
KFDD, Iuvise, Idahn . KMI, Fresno, Calif. 234 50| WCAC, Sturrs, Conn, L 2L 50| WHAP, New Yourk, N. Y. 11 500
KFDM, Iteaumout, Tex. 3 KMJP, Kansas City, WCAD, Canton, N. Y.. . 262 250 ] WHAR) Atiantic Uiy, 275 }:u,,
KFDX, Shreveport, La. 250 100 &:(',“ Clay O WCAE, I'ltisburgh, Pa.. 461.L 500 | WHAS, Loulsville, Ky 0.8 500
KFDY, Lrookings, 8. Dal 373 100 Kmo'xr?‘w':'f “‘"‘_"-l-' WCAJ, Unisersity Place, Neb. 231 500 | WHAZ, Troy, N Y...
KFDZ, Minneapolis, Minn 21 10| KMOR Bichond, (e WCAL, Northtield, 3ilun........536.9 390 | WHB. Kansas Clty, Mo.
KFEC, Portland, Ore..... 248 50 | KNRC. Loy Aungeles. Callf, WCAM, Camden, N. J. . . 23% 250 | WHBA, Oil City, Pa.
KFEL, Denver, Colo. . 254 250 KNX, Los Angcles, Cullf, WCAO, Baltimere, 3Md.. 270 10 [ wHBC, Canton, Ohio.
KFEQ, Ouk, Nebr... 368 500 | KOA, Denver, Colo....... Sou | WCAP, Washington, D. A68.5 500 [ WHBD, leilefontaine, Ohlo.
KFEY, NKellegg, Idalo. 333 10 | KOAC, Corvaills, Ore, .. MU | WCAR, San Antculo, Texas . 263 20001 wHBF, Rock Island, II..
KFFP, Moberly, Mo. 342 60 | KOB, State Collego, N, M. 5600 | WCAT, Rapid Clty, 5. D.... 21t 50| wHBG, lurrisburg, Pa
KFGQ, lasne, lows KOCH, OQmaha, Neb..... 0 | wCAU, Philadelphla, P L2178 500 | wiB), yory Wa: no' lné'
KFH, Wiclilta, Kans. KOCW, Chickasha, Okla.. 00 | wCAX, Burlington, Vt... 256 100 WHBL' “h’“uoy % .
KFHA, Gunnisen, Col KOIL, Council Blufts, lows %00 | wCBA, Allentown, Da, <, 258 1251 wHBM, «hicago, 1
KFHL, Oskaluosa, lowa KOIN, lortland, Ore ,...... luto | weBD, Zlen, 11l ...... LG e W BN, 1. Petersburg, FI

. . KOWW, Walla Walla, "Wash, 507 | wCBE, New Orleans, l.au. g °
KF1. Los Angcles. Calif. ST 1 . WHBP, Johnstown, I'a....
KFIF, 1ortland, Ore KPO Nan Francisco, Callf.. 428.3 1000 | weBH, Osford. Miss | WHBQ, Memphis, T
KFIO' < " e, T KPPC, I’asaifena, Calll 229 50 [ weBM, Raltimore, Md. Lo . Memplis. Tenn

. Spokane. Washington a . o 10 | WHBR, ¢indinnad, O,
KFI1Q Yaklma Wash KPRC. Houston, Teza 298.9 500 | wCBR, I’rovidence, R. 1. . WHBU, Anderson, Ind
KFIU, Juneau. Alaska KPSN, I'asudens. Calif 315.8 1000 | WCCO, Minneapolis, Minn. -4 5000 1 BW Phlladelphla. Pa
KF1Z, Fond du Lac, KQV. Plttsburgh, Pa.. 275 sou | WCFL. Uhleago. 1L ... 3 %1 WHBY. West De Tere, Wic .
KFJB, Marshalltown, KQW, San lose, Calif.. .. 231 tw wgf; Lt‘:;g‘hm'e 3"'1’:“‘ STt a3l so | WHDL Minneapolls, Minn..
KFJC, Juuction City, KRCA, (Fortuble) Callf, ........ 305 100 o . ferees WHEC, Rochester, N. Y...
&’F_ilr Xklal;omao('iu. Okl WHK, Clereland, Ohio .

0 storis, TC......

. - "t i | WHN, New York, N. Y,
WHD, Des \lolnel lown
WHT, Dcerfleld
WIAD, 'hll.ldcluhh a.
WiAS, Rurlington, Iowa.
WIBA, Madison, Wis.
WIBG@. ¥ikins ark, Ps
WIBH, New Bedford, Afass.
WIBJ, Flushing, N.

WiBJ, Chicago, IHl..
WIBM, Chicago, 111,
WIBO, Chicago, INl..
WIBR, Stechenville, Ohlo
WiIBS, Elfzabeth, N. J...

KFJM, Grand Forks, N.
KFJR, trortland. Ore.
KFJY, Fort Dodge, luw
KFJZ, Fort Worth, Tex
KFKA, Greeley, Colo..

At the closing date of this magazine, the list of broad-
cast stations is subject to daily alterations, as regards wave-
L luu,tlh power, etc.  We especially request stations mak-

ﬁiﬁ,‘i lﬁ'.':{f::: ';',T,', ing changes at this time to send a notification to SCIENCE AND
KFKZ, Ktrkssllle, Mo, . .225. InvExToNn, in order thiat broadcast listeners may be ad-
D (EILEERES I 4 vised as soon as possible of the new conditions which ther

KFLU, San Renito, Tex.
KFLV, Rockford, lll..... may expect in tuning in the stations.

KFLX, Galveston, Tex, .
KFLZ. Anlta, lows ...

o anini Tt

KFMR, Sioux City, lowa.. . WIBU, I'oynette, Wis.. 333 20
KFMX, Northfield, Minn. . . WIBW, Logansport, Ind 320 100
n;g; Shu:rlljndo-h Ilo ‘s .. KRE, lerkeley. Calif, 258 100 aghsi ngllﬂ. "lld 1150 WIBX, l'tlca, N. Y .305.4 150
Seattle sh, .. . { . Culver, Ind . on | w . N 4
KFOB, Burlingame, Callf. it SR L SO0 WCOA. Fensacola. Fla 500 | Wik st Ton5s. A T3 o0
KFON, Long 1teach, Calif. 233 500 | kgL, salt Lake Clty WCRW, Chlcago, IN. . . Wi0D, Miami Reach, Fi .247.8 1000
KFOR, David City. Nebr. 298 100 2 : WCSH, Portland, Me.... SO0 | wiP, ‘Philadelphitas, P, 508.3 500
KFOT, Wichita, Kans.. wCso, Springtleld, Ohio 100 wjAD, Waco, Texas.. .352.7 500
KFOX, Omaha. Nebr... WCWS, Providence. R. I, 7 100 | w)AF, KFerndale, Mich .400
KFOY, st Psul. Minn KTB1, 1os Angeles, Ca b wcx, Pontiae, Mich.. -+518 9 5000 | WJAG, Norfolk, Nebr 270 200
KFPL. Dublln, Texas KTBR. Portland, Ore . 63 50 | WDAD, Nashville, Tenn, 236 150 | wiAK. Kokomo, Ind, 254 50
KFPM, Greensille, Texu KTCL, Seattle, Wash.. .305.0 1000 | WOAE. ;mm'c:l"is TR ‘x:::l‘;«hl:’ R‘Dk;;- fowa...... 268 10
o0 Angeles, « R R - . Kansas ¥ . » Providence, R. I.. .305.9 500
KFPR, 1 A KTHS, ot Springs, Arl g'[‘l;ll! 1353 WDAG. Amarillo, Pexas 7263 100 | WIAS, Plttsburgh. Pa. v

KFPW, Carlersille. Mo.
KFPY, ~pokane, Wash,
KFQA, St. Louls, Mn,

KTNT, Muscatine, {
...273 100 KTW, Seattle, Wash.
280.2 5000 | KUOA. Fayetteville, A

a3 1500 WDAH, Kl Paso, Tex. .

2671 50 [ wiax, :
908 750 | WDAY, Fargo, N. D.. Jacksonvilie, Fla..

261 50 | wjyAZ, Mount Prospect, 11,

P Fart Wi ez 0.7 2500 KUOM, Missoula, Mont 244 250 | WDBE, Atlsnta, Q.. 200 100 | wiBA, Jollet, IN 8.8 no
K Bt orth, Leras.1oo 13071 2100] KUSD. Vermiliion, 8. D 278 100 | WDBJ, Roanoke, Va..... 29 50 | WIBB. St. Petersbu 254 250
KFQP, lows City, lowa...,..... 224 10 | KUT, Austin, Texa 231 500 | WDBK, Cleveland. Ohlo 327 50 wiBC, La Salle, I, 234 100
KFQU, Alma (Iloly Cliyy Calif. ,.2351 50| KVOO, Bristow, OKls... .374.8 Goo | WDBO, Winter Park, Fla 240 500 | WIBI. Red Bank, N, .318.8 350
KFaw, North Bend, Wash.......215.T 50 | KWCR, Cedar Rapids, 10“-. 278 500 | WOBZ, Kingston, N. Y.. > 10 | WIBK, Ypsilanti, Mich. . 233 14
KFQZ, MHollywood, Calif... KWG, Btockton. Calif.. 218 50 | WDEL, Wilmington, Del. ..238 100 WIBL, Decatur, Ill..... . 270 500

KFRB, Beevitle, Tex.. KWKC. Kansas City, Mo, 256 1on | WDGY, Minneapolis. Minn. 237 500 | wj)BO, New Orleans, La. 268 100

ic KT : WDO0O, Chattanooge, Tenn. 276 500 | WiBR, Omro, W
KERD, otumbia. o KWKH, Kennonwood, La. -:320 1000 | WORC, New laven, onn. 208 100 | WIBT. Thicasn. i 238 s
KFRW, c;'l'.""l" Wash. KWSC, t'ullman, Wash.. -318.6 500 | W wF, Cranston R. L 436.9 500 | WIBU. Tewlshirg 1.1 joa

[ GIELIED, Mo KWUC,, Lv Mars, lowa.. 22 50| w2, Tuseola, DL ,..... 278 100 | WIBV. Wacdharen, N Y 69,9 500
KIS Dogsangt o gl KWWG, Drownsvilte, Texus. 2718 500 | WEAF, Now York, 191,35 3000 | WIBW, New Orleans L4071
KF8G, l.os Angeles, Calif. KYW,. Chieago, Iil .G35.4 2000 | WEAL, Ithaca, N. Y 231 Lte | WIBX, Ostersille, . .. 280
.'((Fﬂlﬁ l‘-:lkv,rr'slm.“;ﬁ'l‘"m KZzi0, Manila, P. I -219.9  20( weaM, North Plaloficld, N. 251 230 | WIBY. Gadsdin, Al 0.1

: i o b .
KFUO, St Louls, Mo.. e o Mg B o S 100 | WEAN, Providence, 1. 1 gl i vyljéoi'o:f&?"gff:ﬁf... 3 2000
KFUP, Denver, Cclo... KZRQ. Manila, P. L. . 222 nou | WEAO. Columbus. 0N 2039 400 L W)Y, New York, N. Y.. .405.2 1000
KFUR, Ouxden, Utah KZUY. Bagulo, D. 1 360 nog | WEAR, Clescland, Oui 38LA T | WiZ, Bound Brook, N, J. 451.3 50,000
KFUS, aklandl,  Call B NAA.'.\rlanIll'n. Vol 1705 100 WEAU, Sioux llty.'lowa . 215 100 } WKAF, Milwaukee, Wis. 281 500
KFUT, Salt Lake ¢I < 281 1001 LAAD. Cineinnatl, Ofilo. Yo 95 | WEBC, Supcrior, Wis 212 100 | WKAQ. Nan Juun, I R. 340.7 500
KFUU, Oakiand. calif, . 220 100 WARERGT i 978 fon | WEBH, hlcago. 1., 37r.2 2o0) | WKAR, East Lansing, M1 .285.5 1000
KFVD, San Pedro, Calif WAAM, V'.\‘;‘”!‘l:- '\,- i o &4 ‘,:m' WEBJ, New Yok, N. Y. 0| WKAV, Laconia, N. H..... 224 50
KEVE: Ynaependence, 'K WAAW, Omnha Neb, 50| WEBL. New York, N. Y. 100 WKBA, Chicago. DN L2883 200
KEVE Honston, Texis. o WABB, Harrisiurz, 10| WEBQ, Marrisburg, 1. 10| WKBB, Joliet, TIL.... 343 100
KEVN, Fairmont, Minn. WARC, Ashesille, N 100 \“/véaw' L sl N 109 | WKBE, Webster, Ma 231 100
KFVS, Cape Girardenu, b WABI, Bangor. Me. m » Beloit, Wis.... 500 \ WKBG, Chicsgo, Il...... .215.7 100
wK

WABO, Llochester, N Y . 10| WEBZ, Savannah, Ga.
WABQ, Haserford, Pa. " 34y 1000 | WEEL, Moston, Scan. . B Pl incham gl

KFVR, Denver, tolo. .. . . b WK Pa. a0
WABR, Toledo, Ollo.. 283 40 | WEHS, Evanston, 1t........ . 10 | wKRC. Cincinnati, Ohlo 325.9 & 422 'l 1500
WK ok 27

KFVY, Albuquerque, N. Mez

KFWA, Ogden, Utah.... WABW, Whooster., Ohio .. zong s0 | WEMC, Rerrlen Springs, Mich...285.5 500 ¥, Oklahoma City, 75 100
KFwWB, Hollywood, Callf.... WABX. Mount t‘lemens, \"“ 216 500 | WENR, Chleago, 1M1, w6 toon | WLAL, Tulsa, Okla., 250 100

KEWC, Sun Tieiardine. Calif WABY. 'hiladelphla, Pa... 292 50| WEW, St Louts, Mo, 260 1000| WLAP, Loulsville, K . 215 20
KFW F, St l.oul(n.“ 0. WABZ, New Orleans, L g0 | WFAA, Dallas, Texus. 4709 500 | WLB, Minneapolls, Minn, .»277.6 500
%len ];‘I:‘lrpl"‘:.llu iI!l‘f{I PHRRS WADC, Akron, Ohio..... son | WFAM, St. Cloud, Minn, WLBL, Stevens Pofnt, Wis. 278 750

wWLIB, Chicago, TIL ...
WLIT, Philadelphla, P
WLS, Crete, Il.......
WLSI, Edgewood, R. L

no0 | WFAV, Lincoln, Nebr....
50| WFBC, Knoxvltle, Tenn
g0 | WEBE, Seymour, 1

WAFO, Port ITuron, Mich.,
WAGM, Royal Oak, Mich.
WAHG, Richmond HiIl, N.

KEWM, Oakland, Calif. ...,
KFWO0. Avalon, Cnll!.
KFWU, Plaeville, La,,.

KFWV, Portland, Ore. WAIT, Taunton, Mass... 10 WFBH, New York WLTS, Chicago, IN... 258 100
KFXB, Blg Bear Lake, WA1U, Columbus, Ohlo ... 750 | WFBJ, Collegeviile, Min: . WLW. Harrison, Ohlo .422.3 5000
KFXD, Togan, Tah...voene L \“V’::il[) \llinmauml:‘ Miun, Yxﬂnl(: WFBL, Syracuse, N. Y.. WI.WL, New York, N. Y. .»288.3 S0un
KFXF, Colarado Springs, Colo... 250 500 WARE, \‘#Aiv::j fl\lllsl:ie”'n'h ‘1"(‘;0 WFBM, Indlanapolls Indiana .. os 2nn | WMAC. Cazenosla, N. Y... 275 100
KFXH, El Paso, Texas.......... 242 &0 WATT, Mgt & . oo | WFBR, Daltimore, Md.......... %51 100 WMAF, Dartmouth, Mas .440.9 1000
KFXJ, Edgewater, ¢ole S2IRT MR RAA “,“'"’;" :l:t!'e i oro | WFBZ, Galesburg, I 254 20 | WMAK, Lockport, N. Y. 268 500
KEXE. oxiahoma” Cliv, 0 ekt L WOAK, Warrtshare: Do, 500 | WFDF. Flint, Mich 231 100 | WMAL, Washington D. C.......2128 10

. a0 HIY . a . veer o] ‘ " R * 5
KEVE, Oy Calfeian: 3 o | WBAL, Glen Moreis, M4, 000 | WFL Philadelphis. Pa 3035 500 | WMAQ, Chimarer Do 100
KFYJ, Houston, Texas. 10 | WBAO, Decatur, Ill....... at0 100 | WFKB, Chicago, IN... 2173 500 | WMAY, 8t. Louls, Mo, 248 100

4759 1500 | WELA, Clearwater, Fla.

WBAP, Fort Worth, T
10 e 100 | WFRL. Brookiyn, N. Y.

L2853 500 | WMAZ, Macon, Ga... . 281 500
WRAW, Nashiville, Tonn.

205.4 100 | wMBB, Chicago, 1.

KEba , 250 Son
KFYR, Bismarck, N. Dak. o 1" wBAX, Wilkes-Rarre, Pa 100 | WGAL, Lancaster, Pa,.. 248 10 | wMBC. Detroit, Ml 8‘.,-1 100
KGAR, Tucson, Arlz. ... 500 | wBBL, Michmond, Va. .. 200 50| WGBB, Preeport, N. V. 214, 500 [ wMBF, Miami Beach, FMa 384.4 500
KGBS, Neattle, Wish, 10| WRBM, ¢liieazo. TII ."2%a 10000 | WGBC, Memphls, Tenn. 278° 10 ‘ ‘ S 1

f00| WBBP, Ietoskev, Mich.,.
WBBR, Itossellle, N. Y.

KGBU Kethikan, Alaska
HGBW, Joolin, Mo, ... .c0e00...282.8

WMBL. Chteaco, M. ....... .. 2026 500
278 200 | WRBF, Evansville, Ind. . p
116.1 500 WGB1, Seranton. Ps. ........... 210 100 (Contintted on paae S30)
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In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed
to this department cannot be answered free. A charge of 50c. is made for all questions where a personal answer is desired.
OSCILLATOR AND WAVEMETER ! “A” BATTERY CHARGER
(3n4) Q. 1, Walter Davis, Recd City, Michi. (507) Q. 1. William F. Brockenbrongh, Rich-
wan asks that a hook- up be published for a simple mowd. Va., requests information on how to con-
coambination o~cillator and wavemeter operating cn- struet :\m 'I‘.\" battery charger, using a type 2u0
tirely drom a 11y-vaolt direct current source, or 201A tube.
AL 1. The wiring diagram desired is shown _A. L Tt is impossible to construct an apparatns
herewitl,  Iu order that the filament of the tule of this sort for charging .\ batteries, becanss
a rectifier emploving a 201A tube delivers only a
very slight amount of current and woulld he entire-
= - ly unsnitable for the purpose you mention. The
RSl o type 200, being a soft tube, is unsuitable even in a
— rectifier supplyving plate current.  lFor an A" lm'
tery charger we recommend using a rectifier tuhie
CHOKE ’1 SD'EEggR of the Kenotron type,
50 TQ 100 HENRIES MEASURING CONDENSER CAPACITY
(508) Q. 1. Roger Iarrison, Englewood, I.
desires to I\now a simple method for measunug the
capacity of fixed condensers. .
A. 1. The connections jor making capacity meas-
4 MF urements are shown in these columns. The appar
LOUD tus required is a pair of head phones, 2 resistances
PE R R.1 and R.2, whose values are known, condenser
50 TO 100 SPEAKE “Cn” of known value, a telephone transformer. a
“HENRIES small buzzer and a 6.volt hattery. The buzzer is
actuated by closing the switch. The bridge is then
balanced by adjusting the value of either Ry ar Ry
I|l|l ll or both until no sound is heard in the head phone.
The relations then existing in the circuit are
- Cx Re
VOA%?EB'\CFE- Q. 505. The above circuit shows the connec-. Cn Rl The capacity of the unknown coudenser is
tion of a protective choke and condenser which El .
CONDENSER 4 keeps D.C. out of the loud-speaker. then Cx=—XCn. This method of measuring ca
10 VOLTS DC. T 5 R, . . P — il
pacity 1s an adaptation of the eatstone Brilge
.. LIGHTING PLANT NOISES tacthod of resistance measurement.
Q. 504. The diagram above shows the hookup (:06) Q. 1. William F. Dlierce, Rubinsville. -
of an oscillator and wavemeter which operates Mise,, \\rlles} he h:}s }tl"(r)cl ienced imterfering noises
from the 110 volt lighting circuit. (.msml hy a home lighting nt. W Ilcn the ptant
is unnuulg he ﬁll}(]la it (llf}l;.ll_ to titne in the station. TELEDHOgOE[LINDUCTION
A gemedy for this trouble is requested. \
llll.l\llllf(‘l\( the :n?q:tr :unmm‘t5 f:lf"ll;:ul‘rcnllt a lamp A. 1. The imcrfcringl noises I\\hldl vou have \
stionld he comected inese g e experienced due to the home lighting plant may
0L\ tube the Lamp may be of 25-watt be eliminated to a large extent, ﬁ not entirely, by PRIMARY
a finer 'illjll~ll)l(|ll a variable i 5
connected in series with the lamp. The cnmlenur ;
connected across the line has a capacity of ahout y
002 mid, The 2 enils wre clos conpled and are
wornd on a d-inch diameter tube. The actual num-
Tier of turns on cach coit witll depend n]llon Ilhc linlgc
of wavelengths to he covered.  For the broadcast
Vand approximately 30 tmrns will be required on PHONES I
cach cenil.  The variable condenser may be of T |
L0003 mid, capacity. Rl I
PROTECTING LOUD SPEAKER - |]||¢'
(inz) Q. 1. Herhert Mellard, nu()nllun SECONDAQIY
consin writes that the towl speaker of his
ing set has brned out and he desires to know hO\. GRO JI‘~.'D BUZZEQ~‘
this conld be prevented. SENERATOR )
A. 1. The bmd speaker may e protected frow =
a hurn-ont and the quality of reception may be im- H SWITCH
proved at the same time by LUIIIIL‘CI(IIIK a ch«)kf coil : Ny )
and comdenser to the ontmt of the set as shown =
in the diagram. A choke coil should have an ine : BATTERY)
ductance value hetween 30 and 100 henrys ."';?'l & Q. 506. Two condensers connected as shown Lo J &
current "";”““F' c"'l‘\‘"‘*‘““ ”']’('_ ?fmjl‘;::?‘cr.“)thln:“all]:c: across the line with common terminal grounded 1 IIl
peres, he  capact ' ~ : : M . B
quite high and should preferably have a vahe of will effectively quiet home lighting plant.
abiomt 4 microfarads.  This nrr‘fmm-mcm ]pu\uil\ i . : (4 .
current from the B battery from reaching the connecting two condensers, cach o microfarads . N
Toud speaker, it allows the alternating current or capacity across the ontput and terminals of the Q'. 598' A variation of the th.a(s(one Bridge
molulated  signals to pass through the condenser lighting system. and gromuding the common point principle is used in the above diagram to find
wl actnate the speaker, of the condensers. as the diagram shows, capacity of condenser by comparison,
a 1 4

LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Continued from page 329)

Radio ol o2 | Radio Radio® o 2 | Radio eF « B
Call BROADCAST STA. $2 £% Call BROADCAST STA. Call BROADCAST STA, R Call BROADCAST STA. Ha HE

Letter Looation 332 83 | Letter Location Letter Location 2223 | Letter Location x2 ez

WMC. Memphls, Temn...........199.7 600 [ WOQ, Kansas City, Mo......... WRBC. Valpagaiso, Ind.... .... 278 500 | WSMB, New Orleans, La

WMCA, leoboken, N. ¥ 310.7 50u | WOR, Newark, N. 1. WRC, Washington. boe ..468.5 1000 | WSMH, Owosso, Mich.

WRCO, Raleigh, N. (

1 10| WORD, Datavia, 1ll....
WREC, Whitchaven. 'n-nn.

i WSMK, Dayton. Ohlo.
028 Lo | WOS, Jefrersen City, Mo,

WMRJ, Luauira, N, Y
10| WSOE, Milwaukee, Wis.

WMSG, New Yok, N

[Ty
v
oy
=
>

WNAB, Itoston, M, | W02 100 [ WOWF, Eilgewanl, It WREO, Lansing. Mich... 283.5 500
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WHY NOT? THE MISSISSIPPI
FLOWS UPHILL
A colored preacher was telling his con-
gregation about the children ot Israel pas-
sing right through the Dead Sca.

“It was very simple you know. Water
generally flows down Wil but 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 sca jes’
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 T am talking about was three
thousand vears ago.  That was befo’ thc
law of gravitation done been discovered.”—
Oscar LeNormand.

ALL PARTS REPLACED
3 Axcry Max
EYES H EARS , Q"'P “You told me
* when T bought a
NOSES 1| bicycle  for  my
hoy that ¥y o u
would replace
any broken part.”
SALESMAN:
“Absolutely, what
does e want 27
Axakry MoaN:
“He wants two biceps muscles, a couple of
knee pans, one clbow and two \.ull\ ol
enticle, and he wants them right away."—
George Hereso, Reporter Noo 21070,

AIRY RESISTANCE
Bo: "Why do they call her "Dubbles?”
Z0: “Cause she effervesces with joy when
vou ask her out but bursts when you touch
her "—George Mel.aualilin,

WE'LL USE THIS ALSO
A DBarner To A CusTOMER: “Do you want
o hair ent?”
CestoMEr: “No, T want them all cut.”—
Doelas 1alt,
A POCKET SIDE SHOW
Sox: “Papa
give me a nickel
to see the sen ser-
pent "
Ticurwan
Para: "Wastetul
hoy, here is a
magnifyving
.L'].'l“: T loak at
a4 worm, —

17.rmk Hillgartner.

A SAFETY FACTOR

The high pressure lightning rod salesman
canchuded his demonstrations with the em-
phatic statement: " Just think, it will draw
lichtning thirty feet.”

“Pu-pu-putit thirty feet
house,” said the farmer
oL Johuson.

away from the
who stuttered.—

WE GO UP IN THE AIR AT THIS

Run: “Did vou know that flving machines
are mentioned in the Bible?”

Dun: “No”

Re'n: "Why, e 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?”
STrnexTt: “Becaunse <he is a
night.—.1. Schweerer.

roaster at
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Scientific Humor

First Prize $3.00

THE LIMITATIONS OF
SCIENCE

~°  John was
sent to study
mathematics,
— and the
"o, teacher  told
X him it was a
°. true  science.
"For in-
stance,” he
sard,  “if it
takes one
man twelve days to build a house, then
twelve men can build it ina day.”

Jouhn replied: "And if it takes two
hundred and eighty-five men to build it
in an hour, seventeen thousand two hun-
dred and cighty in a minute, then one
million, thirty-six thousand, cight hun-
dred men can put it up in a second.
Now I don't believe they could lay a
single brick in that time. t

E-v C e
b
4
b
4
4
4

PO TOT T TUESN

Again, if
Atlantic in

one ship can cross the )
twelve days, twelve ships should be
able to cross it in one day. I don't be-
licve that cither, so I'm not going to 1
study mathematics,” and Jobhnny left ¢

the teacher studying it himself.

B e e o e e

1 —Ienry Neff. {
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i receive daily from one to

two hundred contributions 1o

this department. Of these only
one or two are available. 11°c desire to
publish only scicutific humor and all
contributions should be original if pos-
sible. Yo wot copy jokes from old
books or oiher publications as they
have litt'e or no chance here. By
scientific mean only

joles as contaii somcthing of a seicn-
tine natire.  Nole our prise weinners.
irite cach jolke on a scparate sheet
id sl your name and address to il
Worite orly on one side of sheet. 117
cannot relurn wnaccepled jokes, Please
do not ciuclose relurn postage.

A gelies publishied here are paid
for at tlhe rate of one dollar cach, be-
sides e first prize of three dollars
Jor e best o joke submitted  each
maonth.  In the coent that oo people
sead in the same joke so as to tie for
the prize, then the sum of three dollars
it cash il be paid to cach one.

h.mmr we \m,:
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THE ROCK PILE
st Gonst: “These cakes are
stone !
2xp GUEST: "Sure, didi't vou hear her
say, ‘take your pick’” when she passed them
around *"—/Ldweard D, MMuir,

IF WE LIVE LONG ENOUGH IT
WILL!

hard as

“Oh, doctor, do !WON RFUL)
you think the AR !
scar will show " -
asked  the  fair
young appendici- -2

tis patient,
“Can’t say, my
dear, I'm not set-

ting the styles

this  vear.,”—Mr. {
M., isen- - (RS
stadt, Reporter No. 25576

531

ELECTRICITY A FOOD
Pinystorony Tracirr: “Johnny
few 1portant fonds.”
Jowx sy “LElectricity—"
Prystoooy Traenir:
a foud 7
Jonxxy:

namce

"What—clectricity

“Yos, my physics teacher sail *

keeps wire alive. = ivy M. [Howard, Re-
porter Noo 10007,
HEY—HAY

Crry Brip (pointing to haystack) @ "Whit
kind oi a house is that 2"

( m ~NTRY Bren: “That ain't a house, that's
hay.”

City Brep: “Suay ! vou can't foal me. Hay
doest’t grow mnoa lump ke that."—Lac-
rence A Browen, Reporter No, 23833,

WE'LL TRY THIS

DID YOUR SICK a
FRIEND DIE ? 7 .
gons U &

\airs
\
o’

"I went home
quite a bit under

the sweather last
night  and  my
wite didn't sus-

pect a thing.”

Couldn't she
smell your
breath?”

“That's just it.
[ ran the last
block home and when I got to her I was all
ot of breath."—Lawrence A, Brown, Re-
porter No, 23583,

NO MISTAKE, ONLY A JOKE

Ep: "Did Bill get his perpetual motion in-
vention pnhhshcd in Science and Invention!

T=n: "Yes, he addressed it to Scientific
Hurmor by mistake."—L. I, Carpenter,

ETYMOLOGY

Sox: “Wlhat is the difference between a
train and a ~hip?”

IFaTHER: A train travels on land and a
<hip on water.”

Sox: Then why is it that when goods are
sent by train iUs called a shipment and when
they are sent by hoat it's called a cargo?”

—Gustar Natapo(r.

PLAY ON A DENTAL DRILT,

A recruit was
oraered  to Sat,
Saas, Detail Sat.
to learn  some-
thing about firing
data  instruments,
anl when told o
report was leard
to say, "l will be
ci-y  Tor me o
lewrn as | can
play any instrument made."—Corporal Joln
I, Olszeweski.

IT'S BOUND TO COME THOUGH
Rastrs: "“Nigger. ah <ho does helieve in
dis evolution theory; vou shoe does look
like yvou “volved from a monkey.”
Jrowx: “Nigger, ah believes in evolution,
too, an’ mﬂg(r vou looks like you ain
volved vet."—Fred Deniston,

IT SHOULD BE

CustoyziR (to photographer whe has only
been in husiness a ~hort time) : “How's the
piiotography business?”

PuotocrarHER: "Oh,
O. 1ills.

BOTH IN THE HEAD

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

Mary: "Did he recommend any special
course of study "=/ R, Bercociteh.,

s developing.”'—
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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 left of
the drawing will be seen an electric
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 flow

into the expansion chamber.

FOLDING COMB

i HJM!MM

No. 1,579,143 issued to Michael
labb. Hair comb recently pat-
ented and illustrated above exhibits
ssveral new features. It is ar-
ranged to fold transversely so that
it occupies a space one-third of its
normal 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 permit
the user to employ this comb in the
usual manner, The comb may be
considered more useful than the
usual pocket variety, due to its large
size when extended, but it is at the
same time very compact when
folded.

LIGHT PLUG AERIJAL

No. 1,591.177 issued to Einar
Minge. This device is designed to
act as an antenna for a radio set to
be connected to light or other wired
circuits so as to draw off or collect
only 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
coupling permits radio frequency cur-
rents to pass to the set and re-
strains the line currents.

BOTTLE SAFETY
HOLDER

No. 1,580,741 issued to Thomas
John Lilly. The objects of this in-
vention, which consists of a clamp
to hold milk bottles, are to safeguard
the contents of the bottle; to afford
sanitary precautions in the delivery
of milk in bottles: to facilitate the
removal of the bottle by the house-
wife without resorting to keys,
latches or other fastenings: to avoid
great losses to the milk dealers

e ~

through the theft of bottles: and gen-
crally to provide a simple device
within easy reach of the consumer
so far as price is concerned and of
a durable nature. The milk bottles
are locked in position by a long pin
which  holds the clamp tightly
against the neck of the bottle. This
pin is so placed that it is impossible
to remove it while the door is closed,
but it may be casily 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
( ) _ ) e

M 1\

No. 1,588.399 issued to Raymoud
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.
the cleaner is oscillated continuously
by a motor, but the continuous os-
cillating movement is objectionable
because the cleaner is too frequently
in 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
excessive. This invention provides a
windshield cleaner which is operated
intermittently through the medium of
a 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 vi-
bration inherent to its own construc-
tion and operation.

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 issued to George
Starr 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 therein converted into
heat. This heat has the property of
stimulating the vascular system,
thereby serving as a remedial agency.

FLY POWER TOY

L

No. 1,591,905 issued 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 the
pivoted levers connected to the head.
tail and feet of the turtle and cause it
to move in a life-like manner.

October, 1926
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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

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

there

chis device on an automobile,
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. without necessarily
emptying the water, which can be
left in the pips 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.

¥
vices to any of our readers.

have recently been issued patent
hnowledge available on the market.

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

We regret to advise that it is im-
ssible to supply the names and addresses of inventors «f the ahove de-
The only records available, and they are at

the Patent Office at Washington, D. C..
inventors at the time of application for a patent.
clapsed since that time, and those records are necessarily inaccurate.
Therefore, kindly do not request such information.

give only the addresses of the
Many months have

—EDITOR.
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E ORACLE ;
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The “Oracle” is for the sole benefit of all scientitic students.
will be answered here for the benefit of all but only muatter of sufficient in-
Rules under which questions will be answered :

1. Only three questions can be submitted to be answered.

2. Only one side of sheet to be written on; matter must be typewritten
or else written in ink; no penciled matter considered.

terest will be published.

Questions RN

Sketches, diagrams, ctc., must be on
addressed to this department cannot be answered by mail free of charge.

1f a quick answer is desired by mail. a nominal charge of 50 cents is
made for cach question.
or intricate calculations, a spec.al rate will be charged. Correspondents wiil

scparate sheets.  Questions

If th: questions entail considerable rescarch work

be informed as 1o the fee befcre suci: questions are answered.
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USING HOT SPRINGS

(2123) Q. 1. E. Hjartarson, Revkjavik, Ice-
land, asks us to give him our opinion as to the
best  practical  method to use the encrgy, as
electric or driving power, which is contaiued in
the hot springs of Jeeland. 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°U. Ile suggests the

use of thermo-electric cells.
]
CONDENSER-""""~»|
SLIDING VALVE v
ENGINE TSl * -
A PUMP
4

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

A. 1. The most obvious 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 sonme of the paraffins, and while the
efficiency would undoubtedly be low, as you are
utilizing natural heat or really waste hcat, 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-
creased. 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 air-tight box with
the open end of the trachea protruding through a
hole in one side of the box, and the hole scaled
up airtight around the trachea, will the lungs
expand when the air is exhausted from the in-
eide 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 precisely the same manner
that it would cause a rubher balloon to expand
under the same conditions,

ANTI-FROSTING COMPOUND

(2125 Q. 1. Thomas L. Winn. Samerville,
Mass,, inquires for a practical working formula
for a preparation to keep window glass from
frosting in cold weather. Ile has tried alecohnl
and glycerine, but finds the cffect only temporary
and the smell very disagrecable,

A. good formula to prevéent windows
from frosting is as follows:—Mix togcther 1000
parts of 62% aleohol and 53 parts of glyecrine,
Add something to the mixture to improve the
odor, such as a few drops of oil of amber. Allow
the mixture to settle and clarif,
the glass with a soft cloth, This is practically the
onlv satisfactory formula for the purpose yvou re-
quire and the effect is quite lasting.

and apply to

b e L R R R T R SR T AP

- WINNERS in the “What Can

5 You Do With This Board?”
Contest will be announced in the
November number,

Ly murLmL

THE ATOMIC THEORY

(2126) Q. 1. J. C. Thomas, Berkshire. Eng-
land, asks: Why is helium not decomposed into
hydrogen as other elements are decomposed into
helium and hydrogen?

A. L. It s found that the radio-active elements
are those of high atomic weight. Does it not seem
more natural that an element of an atomic weight
of 238 should disintegrate rather than one of an
atomic weight of only 4?7 No one can tell what
the future will bring out, and chemistry nray yet
disintegrate the elements of low atomic weights.
. 2. Why has hydrogen a fractional atomic®
number, while all other known elements have
whole atomic numbers?

A. 2. Hydrogen 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 atomie weights of other elements
are made more mnearly integral, and hydrogen
loses its integral figure of atomic weight.

Q. 3. o the statements in questions one and
two tend to prove that hydrogen is unt an
element at all but merely a collection of negative
electrons?

A 3.

As hydrogen possesses mass it cannot

well be taken as made up of electrons, as an -

electron s almost void of mass, the tass of an
atom being almost eatirely in its positive ()
nucleus, As like charges repel like, how could a
fixed collection of (—) electrons be conceived of ?
It is the positive nuecleus that holds negative
electrons together.

STORAGE BATTERY PLATES

(2127) Q. 1. Forrest M. Wogoman, Marion,
Indiana, asks us for information about the pastes
used for making storaige “B” batteries.

A. . The positive plates are pasted with a
composition made as follows. Red lead 707,
litharge 8%, graphite 12%, whites of eggs 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.
Cience aﬂd COlltsmuozﬁ
REPORTER'S

lnvention IDENTIFICATION

IS AN AUTHORIZED CORRECFONDEXNT . REPORTER OF
SCIENCE and INVENTION MAGAZINE
THE PUDLISHERS OF SCIENCE AND INVENTION WILL
AFPPRECIATE ANY COURTESY ENTENDED TPEIR
REPRESENTATIVE,
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I ORDER to present to the public the
very latest scientific details, SCIENCE aAkD
INVENTION maintains a large staff of field
reporters. Any one of our readers is eligitle
to join this staffi and, upon request, a re-
porter’s card will be forwarded, together
with complete instructions for gathering
material. The reporter’s card is illustrated
above, and its use will gain admittance
to many places that would otherwise be
clnsed to the ordinary person. You need not
have any special ability to obtain one of
these cards other than a desire to help
others to gain knowledge.

Address Field Editor, Science anp In.
VENTION,

Submitted manuscripts cannot be returned
unless accompanied by postage.
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FRYING EGGS ON ICE

(2:128) Q. 1. Paul H. Deaton.  Simmithville,
Mo, requests information as to the method em-
ployed by magicians in frying egus on ace.

Ao 1L The experiment you mention is aecome
plished  hy  means of a “large powerful A.C.
maguet  concealed under the tuble upon whooh
ice is place]l,  The intense maguetic field cases
the frying gpan placed on top of she ice to be.
vome hot enough to fry the cgg.  The core of

’r\‘A FRYING
WINDING ¢ (7. 74 .7 PAN
3 LAYERS (-
0T Ne 3
DC.C. WIRE

3IsQ X T
co " I8'LONG - -

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

the maunet used <hould be consiructed of silicon
steel strips and should be 18 inches long by 3
inches siquare.  This should be wound for its en-
tire length with three layers of No. DCu
magnet wire. It will draw about 40 amp.

CRYSTAL DETECTOR

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

A. 1. The basic_action of the crystal detec-
tor, r rectiier, as it is frequently and correctly
called, is nct duc to any heat either at the sur-
face or in the interior of the crystal, even though
the application of a temperature in the ncighbor-
hood of 110% or more, improves the operation of
the crystal detector, this does not neccessarily
mean at all that the device is heat operated, but
simiply mean-. that the electronic structure of the
crystal polar-zes or aligns itself better at a high
temperature than it does at a low temperature.

This mattsr of the action of crystal detectors
has been thoroughly thrashed out for fifteen
years and more by several investigators par-
ticularly by Mr, Greenleaf Whitiier Pickard,
Newton  Center,  Massachusetts, whose articlee
describing the rectifier  action  were published
about 1910 in “FElectrical Review and Western
Electrician” Magazine, which can be referred to
at public liliraries.  Also many of the modern
radio_text baoks cover this action of the crystal
rectifier, and hriefly expressed, it boils down to the
fact that the crystal, having one electrode of re-
latively small arca. permits a current to pass
through it several hundred times better in one
direction than it docs in the other, As Professor
Pickard and other investigators have pointed out.
some crystale serve as rectifiers to a much better
degree when they are slightly polarized by a low
potential bat ery current applicd by a ftinely ad
justed device, such as a potentiometer, \\N
Secor, Managing Editor, of SciENCE ANxD INVEN.
TioN published an exhaustive article on this with
curves in “Moadern  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
practically free from any noise, such as oeccur~
when a vacuum tube detector is used. The
writer has never seen a V.T. detector vet that
gave claar specch without some steaming noise.
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= | Harding, Tatt, Roosevelt.
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The Chameleon Bands The Mystic Bread

LOAF o1 bread through which a ribbo
has bheen passed and which projects
from either end is displayed. A magician
takes a kunire and divides the loai in hali
with a cut through the center thereby ap-
parently also cutting ribbon. The picces o
hread arec separated slightly to show that
the ribhon has been cut, then they are joined
together and the ribbon withdrawn intact.
Two pieces of ribbon are used.
One was tucked into one end of the bread
: and the other is attached to a piece of string
____x_ Z--- working down into table leg and into hands

POCKET f f f oi assistant off stage. As the ribbon s

drawn from bread after the cut the assistant

gDUPLchTE PAPER gradually pulls the other end down into

LOOPS CONCEALED  table leg and causes it to disappear.
IN POCKETS OF
HANDKERCHIEF

ROLLED PAPER

Endless paper bands of different colors are
placed on 8 string. the ends of which are held
by a spectator. The magician can remove any

of the bands requested. RIBBON

HREE endless loops of ditferently THRU

colored, paper are arranged on a string BREAD
15 illustrated and two speciators are re- : A LARGE hook is brought forth by wiz-
uested to hold the opposite ends oi the 4% ard and a page or two is torn out of this
tring. A large bandana is displayved and the book and handed to a spectator who is re-
hands are covered with it. One of the quested to cut two birds out of paper. These
spectators  suggests a color and the per- cut birds are placed in pages o1 the volume
former reaching beneath the handerchicef from which they were originally removed
mystically removes the chosen colored hand and a few words of enchantment uttered. .\
irom the string, the band itselt heing in- moment later the book is opened and two
tact, and the string also being none the live doves fly out of the book itseli. The
worse following this removal.  The dagram pages of the book can be shown to be whole
explains the secret of the stunt. \When one so that the spectators will not suspect that
of the bands is to bhe removed it is torn. a hox is found within pages. The book

I o
TIN-FLAPS
By this system the magician can convert two
paper birds placed in the pages of a book into
real Jive birds which fly out from between the
pages.

After passing a ribbon through a loaf of bread.

pl:lcvfl into 1]1e ety pocket and a corres the magician cuts the loaf. separates ths halves although of innocent appearence h:(? a special
ponding duplicate is removed irom the ker and continues to draw the ribbon out. The compartment arranged at hack. \When open-
chief and displayved. method is here described. el at proper page the compartment is opened.

BACK
STAGE

I

RUBBER TUBE PLUNGER

|
~
Il

WATER

COLORED WATER

=
~ UNDER ¥
STAGE ——

. 7 =
AN Orientaily-clad Hindu passes a large ornamented bowl for inspection by members in the audience., The illustration clearly shows the method of
and then places the same in position upon a thin skcleton stand de- operation. Beneath the stage an attendant operates one of the pumps forcing

signed to receive it and resembling the stand found in our illustration. The  thnc previously prepared colored solution through the legs of the stand and
bewl itself may be semi-transparent or perfectly transparcnt depending on into the bow!., For lyceum entertainment the method illustrated at the
whether or not the magician desires to cover it while it mysteriously fills right may be employed in which the assistant utilizes the force of gravity to
itself. Making a few passes over the bowl it is found to be brim full of fill the bowl. In this particular method, after every filling the pipe must be
water which is poured into transparent containers. Each time that the bowl laid flat on the floor so as to drain any colored water remaining in the up-
is filled it contains a differently colored solution, the colors being requested right portion of the stand and the rubber hose.
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N Dr.Harlan Tarbell BSc DN

N _Maszer of Magic
\ D - e

Think of it!

Big Stage Illusions

Master Illusions

Real Professional

MagIC

How many times have you watched some great magician and
longed to be able to perform like that YOURSELF? With the
great Tarbell Course this is NOW made possible and EASY.
You can even become a Master Magicianl

fromEurope,India,China,Japan.
Mysteries from the Ancients.
Never before disclosed secrets
of the Orient. Over 150 tricks
from small effects to Big Stage

—that and more is what you get in
the great Tarbell Course in Magic!

Famous ‘“Rabbit Trick”

This is one of the most popular tricksin
Magic. It is always in demand, goes
over big, brings a big price. Many
professionals value this at $100.00 or
more—vet it is only one ¢f the many
priceless tricks you will soon learn

Read This Gi'eat Endorsement

Dr. A, M. Wilson, Editor of the Sphinx, Official
Organ of The Society of American Magicians,
pays the Tarbell Course this tribute:
“The greatest work on Magic ever at-
tempted and will mark an epoch in Magic
as great or greater than the revelations
of Robert Houdini, Father of Modern
Magic, 60 years ago.”

Secrets of the Orient

J Illusions, with nearly 1500 illustrations

The first and only

Course in Magic
ever offered to the
publicteachingreal
professional Magic!

Yes, those great mysteries the
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
many times the whole cost of
the entire Tarbell Course!

Getstarted on the road to big money!

You don’t have to give up your present job or business. You
don’t haveto 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.,

Studio 14-27
1920 Sunnyside Avenue
CHICAGO, ILLINOIS

Money-Back Guarantee

Think of it!
giving you ALL this and then protecting you
with an Iron Clad Guarantee, that will refund
your money if you are nct satisfied. You can’t
lose. You have everythinz to gain. The Tarbell
Course is the greatest thing you have ever heard
of! Mail coupon below and learn all about this
wonderful course and what it will do for YOU!

Mail This Coupon NOW!

and master in the
great Tarbell Course.

Real Professional Patter

Any magician will tell vou that “Patter,” the
name given to the entertaining and diverting
talk he gives with each trick, is highly impor-
tant. Inthe great Tarbell Courseyouaregiven
real professional “‘Patter.” Yes, and you are
even trained in ‘“Showmanship.” Think of it!

Protects Yaou
Think of a great course in Magic

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 Special Price Offer and Easy Payment Plan
offered NOW for limited time only.
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Norelties

From The
LEADING MAIL ORDER

NOVELTY HOUSE IN AMERICA

THE EXPLODING CIGAR

Rlgeest Irick of the vear—a real efgar.

(Al Harmless hut shoots out fountaln of
%}v{ sparks amd fhe.  Fvershodhv has fun
‘x"{r_ with them.

e,

No. 1409 (Box of 50 Cigars)
$3.50

Enormous Vibrating Eye

A burlesque <ensation, enorm-

olts eye with spring that causes

it to vibrate—for home fun,

character impersonations,  ete.

No. 1297 15c each, 3 for 40c,
1 doz. $1.35

The Jewish Nickle

Fun with these never end:, /g
try them on the grocer, the ‘ro‘ ®
street  car condurtor,  yonr g
triends  and  wateh  thelr
faces—keed a few on hand
always,

No. 1195 10c each 3 for 25¢ 75c¢ a Doz.

Automatic Pistol Cigarette Case

A parisian vogue—lanks  like
deadly  weapan—hut hold~  only
cigarettes—Protective as~ well s
amusing—~fools everyone.

No. 1428 ... .. Postpaid $1.95

Magicy

GREAT FIRE EATER

You can Dbreath tre. horrify
everyone. Harmless.  Fquipment
in Handsome hox—hecame  a
sensation in your neighborhood.

No. 1091 ............. ..30c

DISAPPEARING
COIN TRICK

A slpte  trick, hut pos-
Ithely  undetectable.  ccins
dlsappear aml  reaphear at
your will mystifying every-
one—a  ~uretive  trick  tor
fun.

No. 1151 10c each
2 for 25c¢ Doz. 75¢

| SURPRISE BOUQUET —
{ The hest squirt trick ever in-
vented,  Benquet in your button-
hole, your friends smell it and
presto o stream of  water  hits
them in the eve. Get one now.

No. 1338, Postpaid, 25¢ each

A\

3 for 65c¢ $2.25 a Doz.

Diabolical Dice

A real puzzle  with
dice—peaple  say gt
can’t e done—hut it's
ea~y —Vonls them all—
a corhar at a party—-
or among fricnds,

No. 1004 ... ... 2S¢

164-PAGE CATALOG FREE

Also with every $2.50 order or more we will
send vou free a 50 cent book on Magic.

AMERICAN BAZAAR Inc,,

640 Broadway o New York, N. Y.
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E Our Spiritualistic Inves- i
; tigations

": By “DUNNINGER"

; (Continued frem page 503)

b OSSOSO

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 beiore
come  {aCross,

The old woman who ushered us into this
room was about as old, in looks, as the
mich spoken of Ann. She looked a thousand
yvears old. Her skin was parched and dry
... her eyes looked through us and she
seemed to be thinking . . . thinking . . .
thinking . . .

Not a word out of her. Not even a “goad
evening.”

Jad as the night was a cheeriul word or
two would have made us feel a bit hetter.
But no . . . this parched specimen reminded
us of the sphinxes of ancient Lgypt.  Di-
vested of our coats, hats and rubbers the
sphinx gathered them up, turned and leit
the room. The door closed after her and
she never put her hand on the door.

Strange? Yes . .. and with that odor of
smouldering incense we were thinking that
all the mysteries of hieaven and earth were to
tuke place in that house.

How ‘‘spirits” raised the table.

Suddenly . . . into the room walleed a tall,
handsome c¢reole.  She was one ol the most
heautiful of lier type I have ever seen and
I have played in the states where they are in
abnndance.

“Good evening,” she ventured. “Very bad
weather we are having.”

"It certainly is,” replied my friend, “the
storm doesn’t seem to cease.”

“Like the marvels of the worlds we know
nothing of,” she returned. He veoice was
like that oi a bell, clear and resonant.

“Are you holding a secauce this evening*”
asked my companion.

“I shall be happy to give one. But [ am
afraid there will only be you two, gentle-
men, to attend. My clients are mostly old
folls and it would he a hardship for them to
venture Torth into this sort of weather,”

FFrom her talk I could readily see that
this creole had been well educated and was
not the usual type of medium T have so
frequently come in contact with during my
mvestigations.,

We both were ushered into the seance
raom by the medium, who kept the con-
versation in prosaic chaunnels,

Seating ourselves on either side of a plain
tuble standing in the center oi the room, the
I'ehts in the room of their own accord,
arew dim. The medium seated herself across
the room in a corner facing us.

We were requested ta place our hands at
the extrente corners of the table and the
soles of our fect flat on the carpet beneath
us, as lar apart as convenience would allow.

(Continued on paye 571)
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PARKS

WOODWORKING MACHINES

Cabinet
Shop
Special

5290

with
motor

See this PARKS this month!

October I ““Parks Cabinet Xhop Npeclal month'
with Parks dealers evervwhere.  1n thelr showioom,
this woanderfully popubar wordworker wilt e on display
2l inmwany Instances Inoactnal aperation,

Putks Cubinet Shop Speelal Noo 10 at $290,00 . the
ladiest wachine Parks ever bullt! Big enough 1o tor
it tinst-class work—small enough to tlt In a small shin
or sour basement—a real machine bullt for real worl
without treakish “stunt™" destgning, It makes poae-
tically anv ent aml includes rip and cut-oft elreular saw
Jolnter, and band <a Lathe and shaper may be ahle t
ab small extra eont, ery man who does cabinet mak -
ing or wodworking of any kind wants this <plendld m -
chine. It is the blggest wondworking machinery valus
m the market today, Be sure to see this [Parks this
onti.

in these dealers’ showrooms

ALA: Moorve, Handley, Hwde. Co., Rirmlngham; M. -
Gowin-Lyans Hwde. & Supply Co., Mobile; Alabar,
Mehy, & Nupply o, Montgomery; ARK: iten D
Xehaad Mehy, Co., Llttle Rock; CAL: Shaw-Paber &
Rakewell Co., Los Anpeles; Harmn-Rlekard & MetCane
‘0., San Franclweo: COLO: H, W, Moore Equipmeni
Denver; CONN: Lunt, Jillon Co.. Manchester,
Cameren & Barkley Co., Jacksonmville: Cameron
kley Co., Mlami: Camern & Harkley o, Tam-
1as GA:T I Armstrong & Bros, Co.. Atlantas 1LI.
Wambvorkets” Tool Works, Chleago; KY: Roy o,
Whayne Supply Co., Loulsville; LA: Clark D, Shangh-
nessy Co Now Orleans; MASS. Lant, Jillsen o,
Roston; MICH: Riverside Mehy, Depot. Betroit:
Mullen Meby., o, Grand Rapids; MINN: Raron,
Hude. Co., St Iaul: MO: Standard Toul & Supply
Kansas City; S0 T. Matehur & Co., Nt
Dicil Mehy, & Supply ‘o., Omaha
¢ Mchy, Co., Troy: Chas. E. Mapps,
St New York City: NOH. Bracket & Shaw 1
ersworthy N, CAR: Amer. Hude. & Equip ¢
Potte: Raleigh hon Works Voo, Raleigh; ORI
Sakor, Colinabus 3 OKLA L nlversal Rappdy & M
Tuloas ORL: Portlond Mehy Co,, TFortland : PA: K. O
Ditmars, Bourse Bldg., Philadelphiag Coblentz Tool &
Supply Co., Erie: 80 CARS Cioneron & Barkley vo.,
Clharleston; Peglar Mehy, ¢ Chattanooga,
Lldins  Mehy, Co.,  Knoxville; Harvit upply Co,,
Nastndlle; Caniage & Wagon Supply Memphis;
T o Unlversal  Supply & Mehy. Amarlllo,
Sauthern Tmplemen . A Car-
penter & Co., El I'a Pedan Iron & rel oo, Hous-
ton; Pedan Tron & 1 an ; UTAH
Salt Lake Hwde, A James Metiraw,
Ine.,  Richiumon A Lalanee  Equip.  «
Huntington; W adbolt & Bayd Co., Milwaukee:
WASH: Union ) b mply Co., Seattle; FOR-
Mchy. Agency. Ran Jose; Costy Rleas 1*, 1
LoWelr Mcehy, Co.,  Vancanver,
1 & Muthe Lul., Auchland, N
Mehv, & Rapply o San dwan, |*
o.. Muntreal, Can.; Engineciing Suppiz
v of Austratia, Led., Drisbane, Australia.

-

See this Parks by all means! 1f you can't, then
write us fcr circular No. 10 and the new Parks catalog.

The Parks Ball Bearing Machine Co.,

1553 KNOWLTON CINCINNATI, OHI
Canadian Factory: 200 Notre Dame East, Mnn(realt‘ c(;n.

BIG SURPRISES
— FOR YOU —
Thousands of Unique
Myatifying Tricks,
Novelties—AIl kinds
A —All prices are ready
for you.

Ceine and Trick

Rings,
Great Mind  Rewls Jewelry, l)lcnppcqullg
ing Mystery ! Cards, Fun Making

Different fram any- Thl.ll(lS——'TchS(‘upes

thing  sou've ever . i s PO

~een, Don’t miss it! PlS'OIS' }_nglc 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 Blanz

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 tu the speaker give unnatural One

and distorted reception.
user

Put a Van Horne savs:
ADAPTE D MOGUL ' i e neO ) B

ed Mogul 5 VCX Power Ampli-

‘ fier Tube.
Owe’ tu e l” “l found that these tubes give
remarkable amplification and

clarity. The tube actually gives

[ 4
considerable increase in volume
‘ as au lo S a whea used without additional
voltage or grid bias, but

p]ate

when 135 volts is applied to the
An Adapted Mogul 5 VCX power tube—as easy to apply as an plate the volume is virtually
ordinary tube—has almost double the signal carrying capacity of doubled.”
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.

the complete line of Van Horne

INM
2
Selected and Certified tubes.

T'he Adapted Mogul 5 VCX like the non-microphonic Cushion Base Your dealer will supply you with
5 VAN is a Van Horne development manufactured under patent pend- further information—or write for
ing to J. . Van Horne. All Van Horne tubes are made to iinprove re-
ception, their satisfactory operation being unconditionally guaranteed.

THE VAN HORNE CO.

1005 Center St. Franklin, Ohio

For a grezt many years the Van
Horne Company has manufac-
tured vacuum products, The
highly skilled workmanship that
goes into avery Van Horne tube
is the result of years of experi-
ence and is one of the factors that
make Van Horne tubes the highly
e«flicient and dependable tubes
that many thousands of users
have found them to be. You are

urged to become acquainted with

descriptive maiter.




Carner of One of the Seven S. of E. Laboratories

Take This Short Cut to
Accomplish vour Ambition

The fleld of electirical engincerling offers wonderful
opportunltles for trained men to direct and earry cut

reat industrial and enmmercial projeets Get a thor-
h and practical training here in our course of
ELECTRICAL ENGINEERING
with B. S. Degree in 3 Years
\ taculty of speclallsts is Teading hundreds of ambi-
& young me 41 Why net you
cnn wking some prepuratory lies von Yan
ke 1e.  This is an exceptional apportunity
hecowe an clectrical englneer in the rtest possible
&
JUNIOR ELECTRICAL
ENGINEERING
From 1 to 2 years in this crurse makes you a com-
letely trained Jlunior Eleetrieal ngin prepared to

1 such p ME as general plant superiitemlent. direc-
t f eal -tion, soperlntendent of maintenance, ehief
] ete.  The Junior Fleetrieal Engineer Is the
man between the Eleetrieal Englneer and the Fleetrician
paid ivi d s " tone to
utive work, A grade schoul diploma or equivalent
its you without linatlon. New te opens every
€ weeks.
COMMERCIAL
ELECTRICAL ENGINEERING
in 1 Year
Uuparalleled  appertunitic fer e
wfle 1 cal En,
To meet. tire extraordin nresent «iay dem
t o eleetrl l I 1]
iency enginee ofter t} thnraugh, conden

Very t [ b nted o

col gr. es,

PRACTICAL ELECTRICITY

In this eor aths’  Fleetrical

r Cour 8

irs duily—you ca house. factory and theatre
1. testd n Armi
Winili M g ry mathematies
A ths’ e fn AC and DO Am > Winda-
ol pths” Course in Llght and Motar Wh
Testing is offered to those with limlited tlr

AUTOMOTIVE ELECTRICITY

Elestrieal ectallsts wha instinetively diagnose and
iton eleetri traubhies  command  high
ftlons and are well pald. Speclalize in starting,

i, iendtle and storage balterfes and command
big job at a big salary

“EARN WHILE YOU LEARN"”

We agree to provide for a Minited number of worthy
g men f-time jobs at gond wages, and perma-
ent pesitions  witd limited oprospects to ail duly
1alitied graduates Here is the opportunity of your
fite to acqulre a thorough. praetleal training for blg-
wwing profes:ion that is 1n urgent need for rrained men.

ESTABLISHED 22 YEARS AGO

The 8. of E. :tund: absolutely alcne In the fleld of
thoroukh, praetical electrical education and comnnier
ial and electileal engincering.

NO NEED OF YOUR BEING WITH-
OUT AN S. OF E. TRAINING

1t does not matter how aold you are or what schor]-
i you have had. Students from 1§ year p to 50
¢ In attendance he

Fill ocut the followiﬁg coupon and mail it to-day.

GCHAL of ENGI NEERING

of Milwaukee
FOUNDED 1905

SCHOOL OF ENGINEERING OF MILWAUKEE
R67G, 415-417 Marshall Street, Milwaukee, Wis.
Wi hligating n any way, pleaze mail free
prage Iustrated hog Electrielty and the One Rest
Way to learn It tiettlars regarding the course
1 e marked v

Electrical Engineering.
Electrotechnics.

Commereial Electrieal Engineering.
Junior Electrical Enaincering.
Autometive Elcetricity.

Armature Winding

Light, Mclor Wirino and Testing.

Practical Electrieity.
1 am interested in your ‘*Earn While You Learn.”*
Plan.
NUINC ae - i n B e e Hlivtee 8 B bt \
Cit
Plone o

| chestra, and the individual members of the
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' Likes and Dislikes of the %

Radio Audience i
By CHARLES D. ISAACSON {
(Continued from page 524) 1

4ssdsassaaasnasossnsnaanal

Perhaps he was right, that people would
pay for the privilege of keeping something
aff the air. It is like the old song "Johuny
Morgan plays the organ. his sister plays the
drum. with a tum tum di dum.  Oh the musie
is so sweet—people give them a penny to keep
in another street.”  Whether a penny or the
millions, who can tell> But the only way we.
who are ruming programs, know what you
want, is to learn from you.

LETTERS FROM WRNY FANS

t WRNY we do get a tremendous amount
of mail from people, who grow extremely
cnthusiastic about one thing or another, but
cveryhody doesn't take the trouble to sit down
to comment on evervthing which is liked, or
anything which isn't.  That is human nature.

Of course, we do have ways of learning
niuch from our listeners. For ins:ance, when
WRNY 1ok the momentous step of chang-
g its wavelength to 374.8 meters, we didn't
need to ask. We reccived.  Every one of our
dozen telephone lines was clogged all day |

ng by fans whe congratulated us—and some
very few who didn't: T think the complaints
came about in the ratio of one to two hun-
dred congratulations.  Then in poured the
mail, more than three thousand letters the
very first week.  Isn't that wonderful ®

AN APPRECIATED FEATURE

Then, when the Edison German Hour
program went on, the letters averaged one
hundred and  fifty a day for that feature
lone.  No doubt you have been following
he summer concert course of the Edison
Hour, taking you on a musical tour of all
nations. v the time this reaches you, of
course, that will be long past, and a new
series of importance will he delighting you,
as the Edison Ensemble bring it 10 you.

The inonth just passed has been particu- |
larly momentous. 1t marked the ticup of |
WRNY with Station WMATF of South
Dartmouth, Mass.  That powerful station,
which operates on 4409 meters. is owned
hy the millionaire philanthropist, Colonel
I:. H. R. Greene. and is reputed one of the
greatest  distance-achievers in the world
Livery Tuesday and Thursday now vou can
hear WRN'Y programs on cither wavelength.

HOW AN ORCHESTRA 1S MADE UP

Before T give vou a rapid-fire resumé of
the month’s high spots. T will give vou a
little story of popular education in music.
So U will tell you something about an or-

family you hear in a concert, whether over
the air or in a hall

']'_hc average concert orchestra has these
sections : ‘

Strings;
Wood wind;
Brass :
Percussion.

The conductor with his haton gives the
beat of the time. the spirit. and the whole
direction to the meaning of the plhirases. H
is the soul of the orchestra; and a grea
conductor can make any hody of good musi
cians into masier musicians. A musician
who merely beats time is not a rea! condiic
tor.

The string scction consists of the violins,
violas. ’cellos and bass violins. The violins
divide into firsts and seconds. At the first |
desk of the first violins is the concertmaster.

(Continued on page 540)

LIMITED
TIME OFFER!

For aliinited timeonly, genuine
World Storage Batteries can be
wotten at actual cost. Every &

cent of profit has been cut out 2-Year
in order to keep our full factory Guarantee
organization busy during the R BO!‘{’
slack seas:n. Prices below are | in Writing
lowest in history. 2
World Batteriesarenationally ' a,ﬁ",f,’;gjf,,
known for dependable, long Standard
wearing performance. Solid  Leading
Rubber Case prevents acid Authorities

and leakage.

Send No Money!

Just state battery wanted and we
will ship same day order Is received,
by Express C.0.D. subject toexam-
ination on arrival. 6‘ discount for
cash in full with order. Send your
ordet now nml] ret yt}ur Worlil Hu!t-
teries at actual manufacturing cost.
WORLD BATTERY COMPANY | [ he Home and
1219 So. Wabash Avenue ¥ DS

Dept. 19 Chicago, 1. -

Solid Rubber Case Solid Rubber Case
Radio Batteries Auto Batteries
6-Volt, 100- Amperes 6« Volt, 1l Plate

$10.50 10

including Radio
News Laborator-
ics, Popular Sci-
ence Institute of
Standards. Popu-
tar Radio Labora-
tories, Radio
Broadeast Labo-
ratorfes. Radio In

Set your Radlo Dial
for the new 1000 w.

b .50
-Volt, 120. A 6 - Volt. 13- Plats
ST 17 X el £12.50

y e h:ca‘z:. .50
6-Volt, 140 Amperea T T 18- Voit, =L+ Piate
‘ |
KDKAN WsB¢ WEAF —"TkyW,|

Get Business by Mail

60 pages of vital business facts and

figures. Who, where and how many

your prospects are.

8,000 lines of business covered. Com-

ptled by the Largest Directory Publish-

ers In the world, thru tnformation ob-

tained by actual door-to-door canvass.

Write for sour FREE copy. .

R. L. POLK & CO., Detroit, Mich.
880 POLK DIRECTORY BLDG.
Branches in principal cities of U. 8.

Ship Model Plans

and instructions.
and sell models

Easy to build
Magellan’s Ship.

77c—Hudson's “Half Moon.” 93¢
—Clipper. 82c—Santa  Maria.
$1.02—Pirate Ship. 52c—all for
$3.90.

SEA ARTS GUILD

405N ELEVENTH AVE, MILWAUKEE, wis
a0r6” Cutto
Barrel

6-Shot Finest
Long Range Revolver
This gun “'free”” it you
can beat our price any-
where—4 or 6 In. barret,
bitie or nickel—32, 38-or 22
callber. Powerful,accurate, hard

ttiog, Money backguarantee.
itay on delivery $6.25. Federal Mail Order.
€81 Broadway, New York. Dept. X80.
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Make Your Watches, Clocks, Etc.,
visible by Night The very lateat discovery in the

nnenhﬁc world. Hitherto, prac-
ticatly unobtainable except at a rice, we have nt (ant
roducing thin remarkable LUMINOUS PAIRT, which. appiied to
any article, emits rays of white light, rendering it perfectly visible

suceeeded in
the surface n’
in the dark. THE DARKER THE NlGNT. THE MORE BRILLIANT IT SHINES. Quite

simple to use. Anyonme —you can do it. little onplied to the dial of your
watch or elock w)ll hie you to tell the time by night.  You can coat the purh
button: " of your eleetric lights m- -h xes, and innumerable
other article: ur own Luminous Crucifixe nm Rosarien, ete.
Boula containing nt to coat seversl amali ar; co 25¢. Lurrer
@ines 8Os 82d 81 postpaid. Jehnson Smith & Co., Dept. 364 ﬁacino. wis,

The ““Little Giant’’ Typewriter
A _First Class Writing
Machine For $1.

Lum|

nanse the pure
chnse and uswe of = fifty or -venly‘-’ﬁ"
dollu nuu:hine wucl L ,.
ennﬁrhn mmend our it
Giaat. Itis otron-ly made, but simple
ia ennstruction, so thss anyone ean
qnhkly learn to opernte jt,
dly as ‘:cv wonl

tly used grov

the punctuation mmlb:fmu together. wh.h thu rmrhm. you can,
yo girl ty vmunh I un bills, 8nd do slmoet
aoy kind ol work not req; lt esch

we send & tnbe of ink and lull
¢iote $1.60 by mall postps o any udn

Every Boy His Own Toy Maker
Greatest boys’ book

written. Tells how to

make a Pinhole Cam-|

eml 8 Canoe, model

Rallroad, a Tclcphonr.

Boomerunx, Tel 1

lnsv.rumon ne.

Ta lachlne.

Tlectrlo !\?ntor, Eleetrie|

You know hew fashionable i
1 Lo have gold cromnemat Soy
canaffordit, 3 hesr

e Yoo Wheel, Paddie b

Raft, a nnlr of 8kis, ﬁi‘.’m Can ba-ll'xgcd::\d:’ﬁ
Bird House, Rabbis Yard, eic. 64 in an inatant, * Gt some and
g illustrations. PRIC 5"’3’.“"‘ ’““;'"": "'“‘:
0¢ postpatd; 3 for 25¢. BOc for | doz.postpald.

TOHNSON SMITH & CQ,,N=nt. 264 ,

REAL PISTOL

Shoots Blank
Cartridge:

Racine, Wis

Exact reproductfon of
a real pistol: actually
fircsReal BLANX CARTRIDGES
of miniaturesize. 11luse
tratlon is actual size,
11 inches tong, with
ring at cnd for attache
Inz to watch chain.

o 1o it

e 13l ith 4 loud barn Pistol is break-ope

st il B gl L s el e e

“rel, hundasomelv en anndies. complete 1 oz with cicaning rod. ~ PRICE
§irs, "/u-':' reiied wih pearl handies. $2.50.  BLANK CARTRIOGES, 805
per box of 23,

BOYST BOYS! BOYS!
TI'IROW YOUR VOICE

into a trunk, under the
“f“?@ hed or anywhere, Lots of
" fun fooling the teacher,
% policeman or {riends.

THE VENTRILO

a little instrument, fits in the
month out of sight, used with
above for Bird Calls, ete. Anv-
one can use it.

Never Fails. A 32-page book on ventriloguism,
and the Ventrilo, ALL FOR 10c¢ postpaid.

MIDCET BIBLE
GREAT CURIUSITY

Smallest Rible in the world,  Size of a

~tage stamp. 200 Pages. d to
Folnu good luck to the owner. A gen-
uine work of ait. Must be seen to he
appreciated.  Muke good toney selling
them to {lil‘ndi church acquaint inces,
ete. Sc each. 3 tor 40c, 12
for $1.38, 100 for $7.50. Al<o alitainable in Leather Bindin
with gold wvilges. Price 50c each, 3 for $1.25, $4.50 per doz.
Maegnitying Glass for use with Mudeet Bible, 18c

3!

Everything about the- Ko Klux Klan told In a
clear, fearless manner. Book tells all Mow It
smrlc(l and was suppressed in 1871—The New Ku
Klux klan—ilow organized—Ilow members are
enrolled—Oath of the Klan—Questions for Can-
didates—Creed—Ohjeets of the Order— Ghiedience
—F idr-lll) Pledge of TLoyalty—HKu Kiux Kiag
and the Masons—The Jews— The Musons— Real
k. of C. Oath—The Negro Ku Kiux Klan, ete., ete. Latest and most
bnx:mlote book on the Klan published. Price, 35¢, postpaid.

Female 29 SEX @3\ Male  SEX INDICATOR

Indicator
RETHY)

movea in n

— i d ¢ name action cun b
o eru letter written b or
woman, ofe. It {n fase mnllm( h-ﬂhnx hu\‘l- neser been ahle to mmre out
how it"s done—but w n it fail uny novel and enteraining feats
may he perfo | o) l---r exumple, » ur results can be
obiain wii dnwn rabbite, over bards, ch N, canaries, ete,

Alsct 1o §

etermine llu- sex of chicksns and hirds. «te.. 1n faet it ix sold a8
8 patented egg tester in Furope.

Price 25¢, or 3 for 6Sc, postpaid.

A Deluse Edition of our new 1926CATALOG

Withabunes
STAGE of these billg,
MONEY itis easy for
each person

ol limited
means to
appear
rroepornus
y 2 by lashing
A Fest a roll of
3= these bills
I ~~Yat the

proper
time and peeling oﬂ a grenuine bl
or two from the oulside of the roll,
the eflect created will be found to
be all that ean be desired. Priccs,
postpaid: 40 Bills 20¢, 120 tor S0¢,
or $3.50 thousand posi¢paid.

Wonderful X-Rav Tube

Awonderfullittle
instrument pro-
ducing opticat
illusions both

lo¢ surprising_and

startitng. Withit

you ¢an e98 whnt ia mpuemly the bobes of

your fugers, 1he  lend peneil, the in-
ol

terior .-m, nml niany other

similae na. A mystery that no om has

bean able to sitisf a~torily explain, Price ¥
lszc 1doss T3¢, Johnson Smith aco.

Qualint
and Novel
Design

A VERY ot:iking snd uncommon ring. Bilver

= MiniatureWatch CharmPistol |

ﬂni-n, akull and ercasbone ({?n‘n, -‘nh‘ (.'a
! ont of
brilliant, finshing l":: " (;.:24 fouthaiyhe
é od L Ring.
J wlll take o pride in

ery niqué that
v ry vnique ring 1
wearing a 23

LIKE ORDINARY CIGARETTES.
DUT SUCH REAL STARTLERS! The box
eontaine ten grsume cigaretles of excellent
q They wr-‘nr 80 real, but when each
nko«l.uuev_:mm

13
reat north proveker yot
eutisely harmicss. Price 28¢ par box

Popular Watch Charms

ONLY
3 for 40c; $1.35 doz.

Vlry pnny ligtle eutiosities and decidedly

Fitted with Magniying Lenses tbat
pictures to & very surprising degree;
To Tare v eerma ‘ahvaost increite.that & clons
pktun eould be possible in such & small come
pase sid bow -hum lnd diatinct they show up
whea ven ough, Come in sssorted
views— Actrresce, v of Panama Canal,
Lord's I’nyor ia type,

cIGARETTE MAKER

Makes |

and save money
them hetter and guicker besides saving more
than

Roll your own

hall. Ues your favorite brand f

eo. Nent, useful and handy. Pocket
-el(h- 3 os. \lml; enhn-ly nl matal,
Price 3

Wonderfully Sweet Toned and Musical

upiq
mugie ‘mum:nl Lhs
plnynd with noss and mmlth
comnbin ‘Thete is juet o
itle knack in play!ng
hen onre ne-

a will enahle you to
broduce verysweet

7 musis _that -nmnd.u
There

mulrrrd

th facility

eomnnmmrnl

o
th efoot io 8a charming s it

Novelty Badges

Kinsing Permit 10e Garier Inapector 10e
Twa very novel metal badecs rkel
phated. Lt you can wear, giving v

|
MAGIC FLUTE |

vut of wll pro
10¢, ch

BLANK CARTRIDGE PISTOL

Price

This well

nmdelled on
the pattern
of the Tatent
l)
ver,
-l-pr-nnm
of which
alene

in
vm-uhlnnrurv’\hn tar whilst, when

I-ndul it will probably vrove just as
ive an & revolver with
da t

etfert real tm)

It

a
3
ere. By the st timid
wosen ean use it with perfect rafety and frighten a thief with
out risk to herself ar anyond vise. A Great Protection Against fi
Bnrmhrs. Tramps and Dogs. Yoa can have it lying about with-
¢ danger uttached o other revalvers, w.- rell large num-
bens around the 4th ot i
PRICE ONLY $1.00
press only, S0c per 100.

Sneezing Powder

Place 3 very
smallemount
of this pow:
der on the
buck «f your
hand and
hlow it into
the wr, an
¥ everyone in
the ymom or
carwillbegin
to sneeze without kmnlnm the reason
why. Itis mout amuninz to hear their re-
marks, ey never suspect the real
soiurce, but (hlnl they have rluthl it one
fro o the other, tween the Inughing

everyw

Mystic Skeleton
Adnse 10 gy pd.
i, in height, will

e

and perform vari-

oux gyrations and
movements while

the operator ma)

be wome dluu-m-r
{rom it. M

’
Serpent’s Eggs

Nox containk 12 eggs. When g
lit with a maleh each i

duslly hat. hes
into

and mecting you yourself will he having na

the 1 e of your life. For partien, poiiti- . v". vl

cal tings, car rides, or any place at "!r ¥ I

‘nll‘ur“ore there hl '_hrr('n:‘ol %eog‘lea A " e y
e QR cur‘ls -nd twista -bout in & most life~
s tike manner., Price per box 10¢ ppd.

Microphorie Transmitter Button

‘;m; expen:
ou ean instal)

being
dAﬂ-ut rooms of &
11ves duse
A tho etaze, . u.lu;—nnn-
greatest n"nlmn in micro-phones. You ean
mount the button .Imur. oo hm—-c rd board bozes, stove
ot n Muu Irune etcs
izht lnd -null it unnot be Persons
td without Iulp.etlnj it, Ycu un Imen in on
conversatione in sunther foom, ea nhenco
can henr ker. Cobpnected to g::enocrlph
othu musical {nstrument, musig can \und!!dl ol
may to renew ulepn ne trans=
s an old lina “talk-up* when nothing
hone for radio upe; carries beavy
ndr Countless other -Inulnr
i the, Bateon mectul for Rundreds of
hones, amplifiers, loud speakers, eto. Many fascs
cd as holdlri; lhc button -nin-t t;.h: ﬂ;.m-: o; chest
ce spoech wi out Soun to anyone wha sends in &
d .uuaman 'or the use ol the Buwm F td { J:- manulumnu find it suitable
r litemmture.

ANARCHIST BOMBS | |NVISIBLE INK

)
‘ 1:mburger cheese.
* The snell en-

tirely digappears in a short time, | SY€%; ﬁ"" T or "{"""
10c a Box. 3 Boxes far 28¢ | Dreccelickes. OnlyiSs Bontie

ITCHING POWDER

Thes iz another good practical jo the intense
discomfiture of your victims to ryone but
thuinsetves is thoroughly enjoyal he. N that
is necessary to start the ball rolling is to
posit a little of the powder on a person’s hand
ani the powder can be retieit upon to do the
rezt. The result is a vigorous sciateh, then
some more scratch, and still some wore,
25¢ or 7 8¢ per doz boxes postpaid.

be ideal
ly eonsi m. Amphﬂu
I\ Elpdrlmen

z l '\ s v | '\ l s
dmm-ed in a
room full of
people will
cause mere con-
sternation than a

al
orandum m preing

Wonderful
ment.

Instru,

Greatst thing
et \ine sep-
ardte articles in
one, Ever ryhody
el Iu,lnnl wit h it
Ol cnrions and
interesting. Lots
of pleasnre as well as
very usetul. It 1+ adouble
Microscope for exauining the wotders
of nmature. It 18 alxo an Ope slass,
a Stereoscore, a Burning Lens, a Reading a Tele-
scope, a L a Pocket Mirror, amd a lLuryngascope
—for exaniining eye, ¢1r, nose and throat. It is waorth all the cost
to locate even o ntul cinder in the eye. Folils flat and fits the
pocket. Soarthing grout—yoit_need one. Pon't 1siss it. Sent by
mail, postpaid  Price, only 3%¢ or 3 for $1.00 postpaid.

RESURRECTION PLANT

One of the most wonderfin
plants known, Possesses the
strange power of turning in a
few  minutes from rm appar-
(~nll\' lifeless, «dry herh to a
UTIFUL Ll\’lNC FERN-
LlKE PLANT
of a dark green colar.  Simply place the plan(
in sancer of water, it will open up and start to grow
in 20 minntes, When taken out it will dry up and
ko to sleep until placed in wite r nuam Fine house
lll.ml—-mmm r or winter centa each or

st A gents Wanted

uosluai:l .

Sty Sook'af s kindl 450 maoe s of ADDRESS ORDERS FOR ALL €OODS ON THIS PAGE TO Postage
@il the lateat tricks 1n magie, the nrw'l':':t');:‘- Stamps

tica, puziles, games. sporting Hoaeia
Books, quriosities i sceds and plants, cte.,
Lo ia o

JOHNSON SMITH & CO. oert. 364, RACINE, WIS.

Accapied

—




“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 . . .

“High 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 I always feel—inferinr—just be-
cause I had been unable to go to high school?
[ had seen so many cases where the lack of
high school training kept otherwise capable
voung men and voung women from desirable
positions that 1 felt terribly discouraged.

I Become My Own Teacher

Imagine how delighted T was when T read
an announcement by the High School Home
Study Bureau that courses were being offered
for self-study in spare time at home. I found
that perfectly splendid instruction was offered
in high school subjects—Algebra, Biology,
Physies. Economics, Literature, Latin, Spanish,
English, French, American and Ancient His-
l’)r'\'.

I enrolled, and what a pleasure it was to
study in my spare 1ime at home! No teachers,
No class work, no correspondence lessons, The
fascinating Question and Answer Methnd
makes evervthing so simple and understand-
able. T like it more each day, And now I am
actually acquiring a high school training—
making up for lost time!

High School Training At Home

Anyone can nnw acyquire the cssentials of a high
schanl education right at home—aquickly and easily
—through an amazing Question-and-Answer Meth-
ad,  This method is <o practical that it is being used
and highly endarsed by students and teachers in
thousands of high schools,  The astonishingly low
price places the course within the reach of all.

Lose no time! Find out all about the High School
Home Study Bureau at once!

Mail Coupon For Information

For full details, and an interesting booklet ahout
the courses, mail this coupon today,  Fligh school
praduates carn 23 times as much a~ grammar school
gradnates—give yoursel the chance 1o qualify for
i hetter position.

Mail this coupon faday. Nao obligation. Tligh
Selnwt Home Study Burcau, 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 about your High
School Haome Study Course without cost or obliga.
tion to me,

Name

ANAARPE ©5000009908000000960000000980890000 0000

City

...... Seate

T T T T T T T Tr T

Likes and Dislikes of the
Radio Audience

(Continued fram page 538

- PO OOwwY

who is the chief man of the orchestra un-
der the conductor.  He is assistant to the
conductor and speaks for the men. e gives
definition to the bowing and phrasing 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
soprana.  The viola is played in the same
manner as the violin, hut the tone is five
notes fower and more mellow.

The ‘cello is played between the knees of
the artist. It is to the violin as the bass 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 woad.

The flute and piccolo are held parallel
with the lips, and the air is sent at right
angles to the instruments.

Now in the brass, we have the trumpet,
the slide trombone which all recognize.

Now for the percussion. That includes
drums, tympani (another form of drum of
hemispherical shape), the triangle, bells and
all the traps. They make the noises, thunder,
etc. Of course every gond orchestra also
adds the harp for specia! effect, and some-
times the xyloplhone and other instraments
on occasions,

Now you have a panorama of the orches-
tra formation,

A MONTH'S FEATURES AT WRNY
During the past month at WRNY we put
on the first exclusive radio prize fight, be-
tween Jimmy Rappaport and Bennie Mar-
tini, with that old veteran Jimmy Macdon-
ald referecing the bantams. The cvent was
staged hy Starlight Park. Also, we had a

real swimming contest at \WRNY. Du 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 IFourth we reproduced the actual
events at the Congress in 1776 when the
Declaration was signed. The voices of John
Hancock, Jolin 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 cvents ever radioed began
this month at WRNY with the A. Y. Cor-
nell Opera Company.  Such veices! {resh,
beautiful and dramatic.  And at the piano
was  the distinguished  pianist  composer
Charles Gilhert Spross,

As dramatic as anything T have ever heard
wis the speech of Commander Edward Ells-
berg, who raised the submarine S-51. He
told just how it was done; and we were all
weeping, when we weren't so tense we could
scarcely breathe, Commander Ellsherg is a
real fiterary man and quite an orator.

Did you hear us the night we hrought
Punch and Judy back to the kiddies?

Have vou been listening to my family con-
cert partics on Wednesday nights?

I hope vou are getting acquainted with my
Johemian child. josefa Chekova, and my
Itatian hoy, Alberto Terrasi, and my Ameri-
can-Irish infant, J. Milton Devan, and my
Spanish voungster, Alfonso Romero. and all
the rest of that merry family.

See vou again next month.
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Remember

this when you
visit New York

THE 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

A,

E

Affiliated with Hotel McAlpin
BROADWAY 32nd to 33rd STREETS

NEW YORK CITY

ins, eany payments &
nderwouds,
il

ou
ed like new for five
ears.8hipped direct from our
actory to you at big saving.
Our big illustrated catog
sent free and wnthout obligation
to buy. Write for yours today.
Dept. 116A

Young Typewriter Co. 285%!5hqcinn St., Chicago, I,

SQUAB I BOOK &) 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 surprised. PLYMOUTH ROCK SQUAB CO.
S068 H St., Melrose Highlands, Mass.
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BUY
FROM RADIO’S OLDEST
MAIL ORDER HOUSE

A
\\f are the oldest established. exclusive /"

radio mail order house in the countrv. 1
r ) is “Qui ipment \ 1 are |
ped within 24 hours. Quick, r- %

sous service. We carry a large iety of
radie parts and findings than any other radio
iouse in the country.

“RASCO HAS IT”

Tt vou are in need of certain small radio
rts that other radio and mail order houses do
t bother to carry, get the Rasco parts cata-
2. and vou will find them there, anvthing
1 screw to copper ribbon and tele-
e diaphragms, as well as thousands of
er small radio findings. Just to mention
fewe:
Lugs. nuts, dials, vernier dial, jacks, plugs,

THE NEVY RASCO CATALOG No. 16 rufirtii"uiatuns

. e Important eircults aro explained elearly. all salues
rv_ kind of knoly, cords, panels, screws, , ¢ £ the ¥ T s: The V a
! o » Nupe egenerator; -step radlo frer y am-
rs, washers. selenitm, tinfoil, switches, plifler and derect 2 frequeney 1 o
stals, oy nuts, Litz wire, c d t'pq'. riass Y a : d ‘ Rett Lrl:r s, =I:l" 9 t y T e :;
Is. resistances, name plates, spring binding &= - Ly d ind literally thousauds n addition i
sts. switch parts, metal ribbon. carbon balls, me ! d hereln.
ling posts, all types, switch points, switch et |
evs, lock washers, carbon grains, ground If you will paste this coupon on a r'(‘)é?,:‘?k ElE UG 8.1 |
amps, metal pointers, insulated tubing, low . =y ¢ send me, without charea or oblleation. sour NEW
. . we 0L T ne, . ‘H" .
-lting metal, antenna nnectors, bus bar post card and mail today, Iv,ATALoc No. 16, (\Writo on tuar ¢ esir ]
wire, as well as thousands of other articles will be pleased to send you our | |
Ile carry the Largest aricty of Small » : oo dta s s g RUEER-ARIE STRSS |
Ra.dio Parts in the Il orld. new Catalog at once. - : AAAAAAAAAAAAA |
I ..................................... I
RADIO SPECIALTY CO. U | i
i B
100 Park Place New York, N. Y. [_¢



Don’t Lose Your Rights

Before disclosing your invention to any-
one vend for blank form “Evidence of

Conception’ to he signed and witnessed.
A sample form together with printed in-

struetions will show vou just how to work
up your evidence and establish vour rights
before filing applieation for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. 8.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception’ samp'e, instruetions relating to
obtaining of patent and schedule of fees
sent upon request. Ask fer them,—a post
card will do.

INCASTER ¢4 R ALIWIE]

e /T
Registered Patent Attorneys in U.S. and Canada
255 OQuray Bldg.,, Washington, D. C.
‘Orininators of form Evidenco of Coneception’

L et
THE MAN WITH
AN IDEA
[ offer a comprehiensive, experienc
ed, efficient service for his prompt, le-
gal protection and the development of
his proposition.

Send sketch, or model and descrip-
on, for advice as to cost, sear:

TO

through prioy Unitel States patents

cte.  Prelimmary zdvice gladly tur
nished without charge,

My experience and familiarity with
various aris frequently enable me to
accurately advise clients as to prob-
able putentability before they go to
My expense.

tooklet of valuable information and form
for properly disclosing your idea, {ree on
1eiquest. Write today.

RICHARD B. OWEN, Patent Lawyer
¥ 164 Owen Building, Washington, D. C.
: 41V Park Row. New York Citv

who derive larg-
cst profits know
and heed certain

simple but vital
facts before applyiug for Patents. Our book Patent-
~cnsc gives those facis; sent free.  \Write

LACEY & LACEY

644 F STREET. WASHINGTON. D. C.
Established 1869

Science and

Edited By
Joseph H. Kraus
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In this Department we publish such matter as is of interest to inventors and particularly 1o those

who are in doubt as to certain patent phases.
be answered by mail free of charge.

Regular inquiries addressed to “'Patent Advice’” cannot
Such inquiries are published here for the benefit of all readers.

1f the idea is thought to be of importance, we make it a rule not to divulge all details, in order to

protect the inventor as far as it is possible to do so. ) .
Should advice be desired by mail a nominal charge of $1.00 is made for each question.
Only one side of sheet should be written on.

and descriptions must be clear and explicit.

Sketches

NOTE :—Before mailing your letter to this department, see to it that your name and address are

upon the letter and cnvclope as well. :
the inquirer or his address is incorrectly given,

Many letters are returned to us because either the name of

CAPLESS FOUNTAIN PEN

(963) D. S. Elgin, N. S. Piushurgh. Pa.. says
he has designed a fountain pen requiring no cap
and which is instantaneously ready for use.

A. 1f a pen of the tvpe described in vour letter
can he made so as to be practical and so as to oper-
ate every time that the user desires it to, it shonld
certaiunly find a ready sale. lHowever, we cannot
comment furthier upon the svstem unless vou desire
to snpply us with complete details.

IDEA PROTECTION

€964) lenry Blume. New York, N. Y. wants
to protect his idea oi a perpetual motiou machine
hefore having a model made and asks us what he
<honld de.

A. The simplest way to protect voursell would
he by making up an evidence of conception which
consists of drawing np a complete et oi designs
and apecificaions covering the deviee and having
each sheet signed, sealed and dated by a notary
public and before 1wo witnesses.  This estab.
liches a claim of prioritv.  The evidence is for
vour own files and only to he used in case of neces.
sity for prosecnting infringers.

COLLAR BUTTON

(963) Johu Becker. Warren, Idaho. has been
granted a patent on a collar button made in the
form of a hinge-like structure which is placed omn
the shirt band and then clamped under and around
the collar. He has been unable to sell the idea on
a rovalty hasis and asks ns ii he should go into
the manufacture of the product.

A. You have probably discovered hy thiz 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 hutton-hole tab of a
collar. This advantage is slight and probably ques-
tionable. A collar fastener should in all cases be
speedy in insertion; it should nmke it easicr for
the collar to be placed on the collar-band rather
than make it more difficult. The less metal that
touches the neck. the bLetter that collar fastener.
In vour device the hinge is hound to irritate the
neck : a good portion oi the metal ‘onches the neck
constantly. The clasp must first he fitted down
over the shirt band and then must be raised upon
the collar itself after the collar has been located
over the hutton,

\We certainly would not suggest that vou go to
the expense of having the dies maile for this par-
ticular device or try to sell the marketed article.

e =

[
Hame

Street

City

INVENTOR

Send for our Guide Book. HOW TO GET A PATENT,
vention Blank. sent [Free on request.

mode! or sketch and descrintion of |
vour invention for INSPECTION and
s INSTRUCTIONS FREE. TERMS

' REASONABLE.
ENCES.

RANDOLPH & CO.

""" ! Dept. 172,

PROTECT

YOUR IDEAS

and Evidence of In

Tells our terms, methods, etc. Send

BEST REFER-

WASHINGTON, D. C.

1§ there is any possible way of selling the inven-
tion. we would suggest that you do so, otherwise
it would secin to us that the idea is a dead issue

d could not possibly find a favorable market

We do not think that $430 is too mwch for ilie
les, A small die averages ahout $200 anl 1
will need more than one to make the finished article

CHAIN FASTENER

(966) Alex Barna, Belle Mead. N. J.. asks ou
P a log cabin iastener of seemingly coi
ventional esign

A, We do not see any advantage whatsnever
in your particular type of chain fastener. [t does
not appear to be any simpler or to have any advas.
tages over the types of chain fasteners in nse tod
I'ossibly you could obtain patent on your par
ticular suggestion, but even at that, we arc ver
much of the opinion that snch a patent wonld not
be at all valuable. \We wonld, therefore, not advise

you to invest any more time or inoney in the
prosecution of this idea.
TO SUE OR NOT TO SUE
(967) O. S. Whitehurst, Gloucester, N. C.
claimns that a certain con has stolen his inve:

tion of a two-ilament clectric lamp and wondera
what he can do ahout it

A, If vou can prove iliat the concern now
manufacturing the two-tilament electric light bulb
actually infringed on your idea you can probably
sue that concern.

Yon state merely that you have ample proof that
you are the inventor thereof. That proof woul!l
have to consist in having built a working model
of the device hefore it was actually patented b
the concern now making the same.

Two-filament lights are old and have been known
for a great many vears. The main invention is the
switching mechanism enabling the individual tc
operate either one filament or the other as desired

RADIATOR SIGNAL

(968) G. M. Wenn., New York, N. V¥ sk
our opinion of a semaphore signal to indicate
the water in the radiator of a gas engine is too hot

A. In regard to the Sinp and Go sign, or a
semaphore, to indicate when the radiator of an
automnhile is too hot or cold, we would suggest
that von look at the radiator caps of some of the
antomobiles in New York and you will find that

the identical system is now in use.
This article may be purchased in any of the
larger automobile supply stores.
COOKIE CUTTER
(969) William Atherton. Ford City, Outario,

Canada. has designed a unique cookie cutter which
rolls along as it cuts. e asks our opinion oif the
systen.

1t would seem that you have a rather clever
lirtle device for entting dough. If the device coulil
be properly tinanced and promoted, you shou
lhave no trouble selling it throngh the medium
of department and  household furnishing stores
Towever, a evice of this nature will not prove
profitalile to yvou unless you can manufacture it on
a large <cale or sell the rights to the idea. Thie
conld probably he done withount applying for a
natent and consequently vou would save just thar
much monev, Protect vourself by means of an evi
dence of conception which consists of drawing up a
complete set of designs and specifications cover
ing the device and having each sheet signe
realed and dated by a notary public and hefore two
witnesses. This evidence is for your own files anil
ouly to be used in case of necessity for prosecut
ing infringers.
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At the left is a
view of my draft
ing and specification
offices wher a large
staff of experienced ex
perts are in my constant employ Al} deaw
ings and specificatlons are prepared under
my personal supervision.

PROTECT YOUR IDEAS

. INVENTORS

\ Write for these

FREE BOOKS

Take the First Step Today—Action Counts

HOWz, ORTAIN
3 PATENT

7

CLARING é‘ ]
vg ;vtmfﬁlg-gﬂfrl
WASHING You o g

If you have a useful, practical,
you should communicate with a
thousands of applications for patents are filed in the U. S. Patent Office. Frequently two or more
applications are made for the same or substantially the same idea (even though the invertors may
live in different sections of the country and be entirely unknown to one another). In such a
case, the burden of proof rests upon the last application filed. Delays of even a few days in fil-
ing the application sometimes mean the loss of a patent. So lose no time. Get in touch with me
at once by mailing the coupon below.

No Charge for (nformation
oh How to Proceed

The booklet shown here contains valuable information relat-
ing to patent proceedure that every inventor should have.
And with it | will also send you my ""Record of Invention™
form, on which you can sketch your idea and establish its
date before a witness. Such evidence may later prove valu-
able to you. Siniply mail the coupon and | 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

Promet—Careful
Efficient Service

This large, experienced organization devotes its entire time
and attention to patent and trademark cases. Our ofices
are directly across the street from the U. S. Patent Gffice.
\We understand the hnicalities 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

Strict Secrecy Pre-
served—Write Me in
Contidence

authorized members of my staff.
write me fully and fraakly.

have my personal attention. [t

book. Do THAT right now.

CLARENCE A. O'BRIEN
Registered Patent Attorney,

Washington, D. C.

and your "Record of Invention™
or obligation on my part.

Member of Bar of: Supreme urt of the United Name o umesodl o ra e sis 554
States; Court of Appeals. District of Columbia
Supreme Court. District of Columbia Addceat e a 4204 2am o= 3 450 bdm b n

United States Court of Claims

Practice confined exclusively to Paten®s, Trademarks. and
Copyrights

-

novel idea for any new article or for an improvement on an old one,
ompetent Registered Patent Attorney AT ONCE. Every year

All communications, sketches, drawings, etc.,
are held in strictest confidence in strong, steel,
fireproof files, which are accessible only to

Your case will

that | can help you. Highest references. But
FIRST—clip the coupon and get my free

Mail this Coupon NOW

53-M Security Savings & Commercial Bank Bldg.,

Please send me your free book, "How to Obtain a Patent,™
form without any cost

RECORp
INVENTION
BLANK

— 3

TO WHOM T
MAay CONCERN

RZq]
Ly

Feel free to

is probable
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“The Boss Didn’t Even
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 I, 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 1 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
voad. I was prooted over older men
who had been with the firm for years.

“My spare-time studying helped me
to get that job and to keep it after I
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 Internalional Corrrespon-
dence Schools at Scranton.  Isn't it better to du this
tesday than to wait a year or five ycars and then
wish you had?

Mail the Coupon for Free Booklet
Pt ot e e o = — — — — — — — ——
INTERNATIONA!. CORRESPONODENCE SCHOOLS
Box 6165-E  Scranton, Penna.
Oldest and largest correspondence achoools in the world
Without cost, please tell me how I can qualify Tor the
position or inthe subject before which I have marked an X
BUSINESS TRAINING COURSES
[Rusiness Management [1Salesmanship
[ 11ndustrial Management ClAdvertising
"I*ersonnel Organization LiBetter Letters
Traflic Management [18how Card Lettering
JBusiness Law Clstenagraphy and Typing
Banking and Banking Law LBusiness English
Accountancy (including C,P.A. ) Civil Service

Electrical Engineering
JElectric Lighting
lechanical Engineer
fechanical Draftsman

Architect

Architects” Blueprints
[JContractor ani Builder
[CJArchitectural Draftsman
{JConcrete Builder

Struetural Engineer

Chemistry [J Pharmacy

Autoniobile Work
JIXurveying and Mapping Airplane Engines
[_] Metallurgy [ Mining {JAgriculture and Poultry
UStear. Engincering (] Kadie [JMathematics

[ ] Nicholson Cost Accounting Railway Mail Clerk
JBookkeeping Common School Subjects
L11'rivate Secretary High School Subjects
[)Span(sh O French Dlustrating

_ TECHNICAL AND INDUSTRIAL COURSES

[ 1Machine Shop ’ractice
[ iRailroad Pasitions .

[ Jiias Engine Operating
‘ivil £ngineer

O 1) T e ea——.
Street 6-26-23
Addrevs.... CI0DECOC oA 0D
City......... Stato. ..ot
OccunationgE I I .

11 yeun reside in ('ll"‘l.l;aﬂ-.“;r;ld. thix run,‘mn to the Iulnml.-
tional Corrcapondence Schoovla Canadian Limited, Montread

PATENTS

TRADE MARKS DESIGNS
FOREIGN PATENTS

MUNN & Co.

PATENT ATTORNEYS

Assaclated since 1846 with the Scientific American

1318 Scientific American Bldg., New York City
325 Scientific American Bldg., Washingion, D.C.

1314 Tower Building, Chicago, 1],

667 Hobart Building, San Fransco. Cal.

322 Van Nuys Building, Los Angeles, Cal.
Booksand Information on Patents and Trade Marks

by Request.

Insure your copy reaching you each month, Sub-
scribe to SCIENCE AND !NVENTION—S?.SO a
year. Experimenter Publishing Co., 53 Park Place,
New York Citv.

Into the Fourth Dimension

[ By RAY CUMMINGS
; (Continued from page 303)

e e e e i ol B B

us, to cuter perhaps into a frustration of
our plans, with which my imagination now
endoved its purpose, mide me read into its
attitde a tenseness ol line: an alertness,
even a guarded  wariness which had not
secited  inherent to it bherore. Wias  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 hin?

Bee was murmuring, “It's waiting for you.
Will, it's waiting for you to came 4
Shuddering words of appreliension, of which
abruptly she scemed 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 wauit, for 1 shall be with it pre-
sently.”  He stoad for a moment hefore 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 vou to know
also, for upan the actions of you twa, in a
measure depends my lite, 1 shail sit here on
the mattress,  Perhaps, tf T am more dis-
tressed than I anticipate, T shall lie down.
Dee will have charge of the current. There
will come a point in my—departure when
vou must turne off the current, disconnect
the wires from me. 1i T am able, T will
tell vou, or sign to you when that point is
reached. 11 not—well then yvou, must use
vonr own judgement.”

“But I—1 have no idea—" T ~tanumered.
Suddenly T was trembling.  The responsihil-
ity thrust thus upon me secmed at that
mament unhearable.

“Bee has.” he interrupted quietly.  “In
general T oshonld say vou must disconnect
when | have reached the paint where T am
—"  He halted as though in doubt how to
phrise it —"the point where T am hali sub-
stunce. hali ~hadow.”

To my mind came a mental picture which
then seemad very horrible; but resolutely I
put it from me.

“You're ready, Dee?” he asked.

“Quite ready, WilL”  She was counting
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BSI¥ N o oAy

So writes W. M. Adamg of Ohio. _Letter from
V. A. Marini of California reports 7S salesin
three months. Jacob Gordon of New Jersey
$4000 profits in two months.” Alexander of Penn-
aylvania "'$3000 profits in four months.” Ira Shook $368
sales in one day.  Bram bought nne outfit April 5 and 7 more
by August 28, Iwata, bought one outfit and 10 more within
a’year, Mrs. Lane of Pittsburg says ‘“sold 8000 packages iny
¢ne day. J. R. Bert ulys “only thing [ ever bought thage
equaled advertisement.” John Culp sa .

“Everyth |p°

WE START YOU
Furnish secret formulas, raw material, and equipment. Little
capital required; no experience needed.

Build a Business of Your Own
No limit to the sale of Crispettes. Everybody likes them, It's
8 delicious (001 confection. Write lor?'ucts ahout a business
that will make you independent. Start now, in your own town,

Profits $1000 a Month Easily Possible

Bend poatal for illustrated book of facts. It contains enthusia
estic letters from others—shows their places of business, telly
and when to start, and all information needed. From

Write now!
LONG-EAKINS COMPANY
1053 (High Street Springfield, Ohly

[ PATENT YOUR IDEAS IR

Intentions developed. Tatents secutest in  the
I S & Foreign eountries.  Satisfaetory Terme.
Write. eall or phone HANOVER 3542 for con.
fidential advice and Invention Kecording Blank,

REC._ PATENT aﬁ

?1 Z H POLACH ATTORNEY [

; CONSULTING N
3 70 WALL ST.-NEW YORK Griinien- % )

s —
BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model for examination
and report as to patentabiliry

WATSON E. COLEMAN, Patent Lawyep
644 G Street, N. W., Washington, D. C.

INYEMJIONS -

( of mmercialized

ON A CASH OR ROYALTY BASIS
< or UNPATENTED
In Business 25 Years -Complete Facilities-References.

uvre ADAM FISHER MFG. Co..
2051) r:nright Ave. d>t. Louts, Mo,

C. L. PARKER

Ex-Examiner U. S. Patent Office

Attorney-at-Law and Solicitor of Patents

McGill Building, Washington, D. C.
Patent, Trade Mark and Copyright Law

You zan be quickly cured, if you

STAMMER

fond 10 cente far 2CUnare boak on Stammerine and
Statterine *‘l1ts Cause and Cnre.”” Tt tells how 1
cured mveelf aftcr stammering 20 yrs, B. N Bogue.

8133 Bogue Bldg.. 1147 N. 111, St.. Indianapolis

BLUE BOOK ON PATENTS

and Prioritv Record blank gratis.
MONROE E. MILLER, PATENT LAWYER.
411-6 Ouray Building, WASHINGTON, D. C
ELECTRICAL AND MECHANICAL EXTERY




Science and Invention for Octnber, 1926 545

ut a number of the tiny pellets with hands ‘
untrembling.  The woman in Bee was put

iside; she stood there a scientist’s assistant, TRADE-MARKS

ool. precise, efficient AND
[ think 1 should like less lig 1d

l11(11l htc ]turncxl otjt' dII”'I\c IQ:'I'hlil\ bubl.t-‘enci COPYRIGHTS
t leit the room mm a Hat, dull illumination
OUR OFFER : 68*/our invention

{e took a last glance around. The wimn
low sashes were up, but the shades were
wered. A gentle breeze tromm outside

YOUR FIRST STEP before disclosing
an invention. The inventor should write
for our blank form—

uttered e of them a trile. Across the
aom the spectre, brighter now. -tood im
mobile. The clock marked one nunute ot ten
‘Good.” said Will.  He scated himself
ress-legged in the center of the mattress.
w agony of confusion and helplessness [
od watching while Bee attached the tour
vires to the garment he wore. One on each
i his upper arms, and about lis thighs
iere the short trunks ended
Again | stammered, “Will. 15 this—is this
Il vou're going to tell u
[{e nodded. “All there is oi imporiance |
A little tighter, Bee. That's it—we
must have a good contact.”

“Record of Invention”

This should be signed and witnessed and
returned to us together with model or
sketch and description of the invention

for INSPECTION and INSTRUC.
TIONS.

NO CHARGE FOR THE ABOVE INFORMATION

e e e i L L N

» 1

» { .

>

_» $5,000 : Our Four Books Mailed

4 I

‘ ’ ‘ F I

, 3 ree to Inventors

»

’ for ) Our flustrated Guide Book

4

» . )

K q

. Perpetual Motion HOW TO OBTAIN A PATENT

4 Contains rull instructions regarding U. S. Patents.

» When SCIEN]?E ANDf INVENTdION } t Our Methods, Terms, and 100 Nechanical Move-

» Magazine was still in its infancy. the editors R R

» denmed the possibility of constructing a per- b ments illustrated and deseribed.

» petual motion machine using those forces of

» nature as we now know them. {

: Since that time the editors have received { OUR TRADE MARK BOOK

» thousands of different designs for perpetual Shows value and necessity of Trade Mark Protec-

y motion devices, and have received hundreds g Infor . eoardi Trade Mark d

, of circular letters soliciting finances for the tm_n. ntoil mJ:mon regarding frade Marks and un-

» building of perpetual motion machines. 5 fatr competition in trade.

4 The editors know that if they receive these

> letters, there are thousands of others in this

>  countiy who get similar letters and who fall ¢ | OUR FORE[GN BOOK

*  for the claims made in the numerous pros- 4| R e Di \ q in F q C . and

: pectuses giving the earning capacities of the We have [ trect .Agencies 1n Foreign Lountries, an

y various machines. 1 secure Foreign Patents in shortest time and at low-

) Most of the shares of stock for these per- ¢ est cost.

» petual motion machines are being sold at a ¢

» rate of $1.00 per share, although some inven- {

» tors arc trying to sell shares of stock at 1 P f l O

}$100.00 per share. ) rogress of Invention

: Therefore the editors of this publication ¢ Lo oo .

' say. “Just come in and show us—merely Description of World’s Most Pressing Problems

y SHOW us—a working mode! of a perpetual ¢ by Leading Scientists and Inventors.

) motion machine and we will give you $5.000 4 °

) 00. But the machine must not be made to 4|

y operate by tides, winds, waterpower. natural

» evaporation or humidity. It must be perpet 4|

» ual motion."" :

PR P O A P T DR P S | Do not submit vour invention to anyone before yvou furnish proof that the

invention is patentable or application has been filed. IN ORDER TO

‘ " : ocrelbrn | . 3 ' WG T 4 i ’
I mean. l'”persxlste(ll.l when you are— HAVE YOUR CASE MADE SPECIAL TO AVOID DELAY YOU

el s, T GL Sl B0 S8 ST SHOULD TAKE THE PRECAUTION OF HAVING YOUR CASE
He gestured. "As vou can see that thing T = . ] e 2 B

e e ook MADE SPECIAL IN OUR OFIICE to secure protection. save corre-
His very words seemed unavoidably hor spondence and secure early filing date in Patent Othce. T'o secure special
I. Soon he would be—: thing. no more. preparation of vour® case send $25.00 on account with model, sketch and
‘Shall vou stay here, Will, where we can description of vour invention.

e VvOou
He answered very soberly. "I' do not All communications and Data Strictly Contidential. Interference and Infringe-

K '0‘;\ TIMLI ‘“’d” ”I“"‘" --Irher things, Ild“ ment Suits Prosecuted. QOur Organization ofters PERSONAL SERVICE
e o SRS S LG S AL by Experienced Patent Solicitors and Draftsmen.
nes. [ 3
‘But vou'll come hack here—here ta this | II'e Regard a Satisfied Client as our best acvertisement, and furnish anyone,
" RitEme . . upon request, lists of clients in any state for whom we have secured patents.
Yes—that is my intention. Y are to

t here. in those chairs. One o! vou al
wavs awake. you understand—ior I will
need vou, in the coming back. |

Iighest References—Prompt Atteation—Reasonable Terms

Ne==eccemmceaccmccaca [JRITE TODAY caacnaccaaccaaaaaan-

There secimed nothing else I would ask, k : =
nd at last the moment had come. Bee | FREE H VICTOR J. EVANS & CO., Patent Attorneys 1
anded him the pelkets, and held the glass : R e o @ : [
¢ o 2 2na . ew rk es qiladelphia ces Yittshurg ces 1
i water. For one brief instant T had the ' ¢ COUPON I 1007 Woolworth Bldg. 714715 Liherty Rldg. 514 Fmpire Blde, 8
ense that he hesitated. as though here upon : Chicago Offices. 1114 Tacoma Bldg.  San Francisco Offices. Hobart Bidg. &
the brink the human fear that lies nherent ! pueesssesessees  Main Offices, 779 Ninth Street, Washington, D. C. H
every mortal must have rushed forth to | H
tav his hand. But an mstant onlv, for | @ Gentlemen: Please send me FREE OF CHARGE vour hooks as described above. ¥
Imly he 'place(l the Pe”,ds in his mouth : Name O I al T Ty XV O (e R XY e o o o = DL OO :
ard washed them down with the wat ’
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Electrical
Engineering

B duna\ three ONE YEAR——FOUR 90-DAY

IM R leat.

P L \\.r At the, requeuol uu Unlted Statea
AU - Arm- Goveromedt, 8. of E. Students

ature winding, - LG
Testing or q \ ﬁcsete:(mt’m:
Rad Com- Huge Elec-
slnw JURLT trical (,en-

ays, ratin
: Und’ b.ﬂu
l'nnuma

Csoul.

Hundreds may {
give electrical
“courses” but
onlyvS.0O.E.
mengetthecall
for big interesting important
jobs like testing the 4000
H. P. Deiscl engine for Uncle
Sam’'s Panama Canal, or
building these big Bethichem
shipyard cranes.

PRACTICAL TRAINING'

We teach by scientific methcds, under prac-
tical working conditions, all branches of
Electrical Engineering. No matter what your
age or education, there is a srtarting pomt
for you at 8. of E. Big concerns are plead-
ing for trained men. We must get them.

YOU ARE a Graduated Electrician, Electro-
technician or Commercial Electrical Engi-
neer after a few months of S. O. L. training.
Practical Engineers teach you. Men like
Prof. Ball, assistant to Dr. Steinmetz for
years, We bring the finest engineering talent
in Milwaukee and the middle-west right into
the school. Men who know what and how
you should do things to make big pay. Hun-
dreds of thousands in equipment for you to
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“Now—the current, Bee.”

His voice had not changed ; but a moment
after I saw him steady himseli against the
mattress with his hands; momentarily  his
cyes closed as though with a rush of gid-
diness, but then they opened and he smiled
at me while anxiously I bent over him.

“All right—Roh.”  He scemed breathless.
“I think—I shall lie down." Ile stretched
himself at full length on his back: and with
a surge ol apprehension I knelt beside
him. I saw Bee throw on the little switch.
She stwood beside the table, and her hand
vemained upon the switch.  Her face was
pile, but impassive of expression. Her gaze
was on her brother and [ think 1 have
never seen such an alert steadiness as marked
it

A moment passed. The current was on,
but [ remarked unmistakably that no sound

came from it. The room indeed had fallen
mto an  oppressive hush,  The flapping
shades momentarily had stilled. Only the

clock gave sound, like the hurried thumpmg
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ol some giant heart, itseli of all in the
room most alive.
Wilton Grant lay quiet. His eves wers

fixed on the ceitling: he had gone a trifle
pale and moisture wius on his forchead, but
his breathing, though faster, was unlabored.

I could not keep silemt. “You—all right,
Will,

A1 once his gaze swung to me. A smile
to reassure me plucked at his parted lips.
“All—right, yes.” Ilis voice a half-whisper,
not stressed, almost normal; and yet 1t
scemed 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. .\ silver
glow, bright like polished metal; then with
a greenish cast as though phosphorescent.
And then, did T fancy that s light, not
upon it or within it. but behind it, showed
the garment turning translucent?

| 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, vet infinitely tiny. The
batterv—the current; and vet in a momen:
with a leaping of my heart. T knew it was
rot the current but a humming vibration
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‘=om the body of Wilton Grant. A sense
1 revnlsion, a fear—] have no memory
«equately to name it—swept me. [ rose
Castily to my feet: as though to put a
c-eater distance between us [ moved bhack-
vard, came upon a leather easy chair, sank
nto it, staring afrighted. fascinated at the
Sy recumbent beiore me,

The change was upon it. A alow had
yme to the ruddy pink flesh of the arms
anl legs, bared chest. throat and face. The
aink was fading, replaced, not by the white
aallor of bloodlessness but by a glow of
Jlver. A mere sheen at first; but it grew
ato a dissolving glow <ceming progressively
-, substitute light for the solidity of human
desh.

And then I gasped, My breath stopped.
“or behind that glowing, impassive face [
aw the solid outlines of the mattress tak-
ng form, saw the mattre~s through the face,
e chest, the body lying upon it.

Wilton's eyes were clo-ell.  They opened
“ow, and his arm and hand with a wraith-
‘ike quality come upon them, were raised
o a gesture. The signal. I would have
tammered so to Bee, but already she had
marked it and shut the current off. And
very quietly, unhurried, she bent over and
“.connected the wires. casting them aside.

; v~ VvV~
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The humming continued : so faint, so rapid
i might have fancied it was a weakness with-
«m mv own ears. And presently it ceased.

Bee sat in the chair beside me. The body
o the mattress was more than translucent
sow; transparent so  that all the little
-uits of the mattress-covering upon which
+ lay were more solidly visible than any-
“ying of the shadowy fgure lying there.
\ -hadow now; abruptly to my thought it
wa~ Wiiton Grant no longer.

And then it moved. No single part of it:
25 a whole it sank gently downward, through
the mattress, the floor, wntil a font or so
heneath, it came to rest. With realization
iy gaze turned across the room. The silent
spectre was still there, standing beneath the
Hoor. standing | realized, upon the same
lower level where the shadow of Wilton
(irant now was resting.

I turned back, saw DBee 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. Tt seemed slowly
to sit up; and then it was upright, wavering.
I stared. Could I see the face of my friend?
r'ould T mark this for the -hadow of hi.

(Continued on pirge 348,
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Into the Fourth Dimension 3

IS v e b iV SN

familiar figure, garbed in that woven suit?
Iv seemed 0. And yet T think now that 1
was merely picturing my memory of him;
for surcly this thing wavering then beiore
me  was  as  formless, as indefinable, as
clusive of detail as that other, hostile spectre
across the room.

Hostile! It stood there, and then it too
was moving. It seemed to sweep sidewi-c,
then backward.  Ah, backward! A triumph
came to me that perhaps now a iear lay up-
on it. Backward, floating, walking or run-
ning I could not have told.  But backward.
beyvond the walls, the house, smaller o
the dimness of distance.

Was the shadow of Wilton Grant 1ollow -
ing it? I could not have said so. But
it too, was now bevond the room. Moving
away, growing smaller, dimmer until at las:
I realized that 1 no longer saw it.

We were alome Bee and I; alone 1t
wait.  The mattress at my feet was empty.
I heard a sound. I turned. In the leather
chair beside me Bee was sobbing softly t
herself.

CHAPTER 1V
THE RETURN

HE hours scemed very long. A
singular  desire for silence had
fallen upon us. Tor mysclf, and it
is my thought that the same emotion
lay upon Bee, there were a myriad questions

e 5
To Readers of
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14

«
<
{
{
<
You will find the best features of THE EX. ¢
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PERIMENTER preserved in SCIENCE &
P INVENTION, besides a brand new “Modcl
Department’”.  See the beautiful Silver
Trophy cup for best model each month des-
cribed elsewhere in this issue.

upon which idly I wonld have spoken. Yo
of themsclves so horrible, so fearsome
seemed their import that to voice them would
have been frightening heyond endurance.

Thus, we did not speak; save that at firs:
1 comforted Bee, clumsily as best [ could,
until at last she was calmer, smiling at me
bravely, suggesting perhaps that I woull

slcep while she remained on watch.

' The clock ticked off its measured passing
of the minutes. An hour. Then midnight,
l The window shade was flapping again with
the night wind outside. I rose to close the
sash, but Bee checked me,

“Ie might want to come in that way. You
understand, Rob—-"

Memory came to me of the half-material-
ized spectre of that Kansas farmlhiouse, that
apparition so ponderable of substance that
it must perforce cscape by the opened win-
dow, I turned back to my chatir.

“Of course, Bee. 1 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 eves 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, clused door at my side,
the two windows, one of gently flapping
shade. And as musingly I stared, the sense
of how constricted was my vision grew up-
[ onme. I could see a few feet to one blank
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conceivable type and style. All beautifully illustrated and interestingly described. And to
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Our Guarantee
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Don’t Wreck Your
Married Life!

Are you ncing to eommit a com-
mon crime hy marrying a girl,
when you knew that you arc a
nhysical derelict, floundering
around in the grip of diseases
and aitmenls which you are
afraid to acknowledge?

Cut out attempts at decep.
tien. You can't fool anyene,
The girt will find you out.
What you are your children will
be—and your weaknesses and
defeets  will  be  visited upen
them. It is the inexorable law
of Nature. Your children. if
you have any, will live to curse
yu.

Ycu don’t want to deceive the
girl who loves and trusts you
and wreck her life by making
her the mother of little ones who
will eause her to curse the day
she married you. You want her
to bear happy. healthy, laugh-
ing children, who will grow up
into strong, virile men and wo-
men, a source of joy and com-
fort to you both in your old age,

Fit Yourself

for Matrimony
1t is a crime tc marry when you
knew that you arc not physieally
fit. That pure girl is blinded

by her love for you and does
not realize your deficiencies.
She thinks you are a prince
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Builder of Men

ameng men—the ideal of viger-
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as her husband and father of
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Rupture, Nervousness, Bad Blood, Poor Memory. Vital
Depletion. Impotency, ete., and the results of neglect.
ing and abusing the body.

STRONGFORTISM has restored the manhood
thouyht lost ferever and has given them renewed con-
hdence. vitality. ambltion, success and fitted them for
the responsibilities ¢f marriage and parenthood.
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wall or another, or to the ceiling ahove, the
floor helow, but no turther.  Yet awhile ago, WRIT T
following the retreat of those white ap- G%,R,rfh‘?
paritions, my sight had penctrated beyond .
the narrow confines of this room :nto dis- ADD
tances illimitable. And to me then came a ] O

vague conception of the vast mystery that
lay unseen about us, unseen until peopled hy

things visible to which our sight might
cling.
Ihe realm of imthought things! Yet now

The realm
Yet I had seen of them
some little part. The wonder came to me
then, were not perchance, unthought things
non-cexistent until some mind had thought
them. thus to bring them into being?

Two o'clock. Then three. Five hours.
He had satd he might return in five hours.
I stirred in my chair, and at once Bee
moved to regard me. |

“He will be coming. soon,” T said softly.

I was struggling to think them.
of things unseen.

“It is five hours, Bee.” f
“Yes, he will he coming soon,” she an-
swered.

Coming soon! Again T strove with tired
eyes to strain my vision through those solid
walls. e wonld be coming sonn: I would
sce him, far in the distance which his very
presence would open up to me.  Then—an

“Will! Ts this
We stood together: she clung to
me. The figure advanced, stood now quite
within our walls. No longer wholly spectral.
a cast of green had come to it: a first faint
semblance of solidity. It stood motionless:
drooping, as though tired and spent. Was it
Wilton Grant?

Bee's agonized call rang out.
you, Will?"”

hour later, or nearlv—I thought I saw him
but it was a ghnt of light on a tiny nail-
head buried in the wall.

And then | saw him!  Straieht hefore us. ‘
Devond the wall, with untathomable dis-
tances of emptiness around him. It might
have been our light gleaming upon an un-
noticed protuberance of the rongh plaster
of the wall. so small was it: but it was
not, for it moved, grew larger, probably
coming towuard us.

Bee saw it.  “He's
Rob!" Relieti in her tone, <o jull 15 make
it almost teariul: but apprehension as well,
for to her as to me came the knowledge
that it might not he he.

Jreathless we watched: waited; and the
white lummosity came forward. lLarger,
taking form until we bhoth could swear it
was the figure of a man. Lower now, he-
neath the level of our floor. It came, stop-
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
luminous, elusive white shape at which 1
gaped? Did I see his shaggyv hair? \Was
that his brief woven garment? [ praved
that my imagination might not he tricking

there! See him,

me.
Bee's agonized call rang out. “W:l! TIs
this von, Wil "
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We stood together; she clune t
1igure advanced, stood now quite within our
walls.  No longer wholly spectral, a cast

green had come to it; a first raint sem

The |

blance  of  solidity stoed motionless
drooping, as thongh tired and spent. WWas
it Wilion Grantr [t moved agan It
advanced, sank into the floor a: th 31t~
g down—sitting almost 1 il nter o1
mattress, though a r1oct bencath  it.
Signiticant posture! It had me the
rattress from whence It
s Wilton Grant!
We bent down. Bee w diees.
Now we could see details, clearly v he-
nd all possibility o1 error. Will's drawn
we. haggard, with the luminositv cvery
mement tading irom it. the lines ut upaque

uman flesh progressively taking form
He was sitting upright., his hands bracing

m agamst that unscen level below us.
hen one of his hands came up. yueerly as
wugh he were dragging it. and rested on
rhe higher level of the mattress. s eves,
still strangely luminous, were miploring us
And then lus voice: a gasp; and a toue
thin as air

Raise—me! Lift—me up ’
Bee's crv was a horror of scli-reproach
and [ knew then that she must have neglect

1 the instructions he had given her. \Ve \
souched him; gripped him eentlv. Beneuath |

my fingers his half ponderable tlesh scemed
to melt so that | scarce dared press against

. We raised him. There was little weight
resist us; but as we held him, the weight
rrew.,  Progressively mniore pictyv: an

within my fingers [ could feel the NWlessed
slidity coming.
gain he gasped. and now

human labored accents Put  me—down
Now—try it, Bee.

We lowered lum I'he miattr held
him. At once lie sank bhuck to tull length,

xhausted, distressed—but  uninjured.
gave him a restorative to drink. He t
gratetully; and now, quite of human
ne more, he lay quiet, resting
Bee's arms went down to him.  ~Oh Will
to have you back again—saie with us-

Bee
kit
tspect

vou must go to sleep now—thel 1 can
tell us——"
Sleep!” He sat up so abruptly it was

startling: more strength had already cone

him than [ had realized. “Sleep'” He
mocked the word: his gaze with feverish
ntensity alternated between us

‘Bee—Rob, this is no time for talk
No. I'm all right—quite recover 1.1sten
to me. both of you. \What 1 have been
through—seen. felt—you could never under-
stand unless you experienced it. No time
tor talk—I must go back'”

A wildness had come to him. but I could

see that he was wholly rational tor all that;
wildness, born of the ordeal through which
he had passed
'l must go back, at once
pending to world

The danger im
here-

ur real—iar
worse than we had teared. lmpending
momentarilv—! had Jieared 1t—but wo |
know. And [ must go back. With von—I
want you two with me. Y.u Bee
Rob, will you go? \Will vou, Rub
\ sudden calnmess had fallen upon DBee.
I'll go of course,” she said quietly
“Yes, of course. And you. Rob> \Will
vou go with us? We need vou
Would I go? Into the ununameable. the
shadows of unthought, unseen realms. to en
ounter—what? A rush of human rfear

surged over me; a trembling: a revulsion:
a desire to escape. to ward off this horror
crowded thus upon me. Would [ go I
heard my own voice say strangelv

‘Why—why ves, Will, I'll go”

Go! Leave this world'

And my voice was telling them calmly that
i would go!

Exv oF Part II

Job Service
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Draftsmen WANTED!

70,000 fine jobs advertised this year, many
at $60 to $125 a week. Get ready to fill
one. Get out of the rut. Make something
of yourseli. Plan your future in Drafting.
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HIGHWAYS TO SUCCESS!
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Brings 3 Lessons Free

ican School now in-
cludes this special-
fol
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pon also brings surprise offer, and
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ing. MAILIT TODAY!
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3. We will help vou get a goed Drafting position
al a substantial increase in pay.

4. Or we'll refund every cent of your money.
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Professional
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in the party

He’s indispensable! this popu-
lar fellow who puts the pep in the
party with his sweet singing

BuESCHE

STue Tone Saxophone

You, too, have a natural desire to produce
music. “Oh!If 1 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
cusyto learn to play. In it you
will find the firstlesson chart.
You must have this fine book.

] 1739 Buescher Rlock, Elkhart, Indiana, I
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t Simple High Temperature |
; Furnaces ]
b By WILLIAM CAPUNE 1
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two small holes, and reamed out in a long
taper as shown. The other connections are
best made by fitting a short section of metal
tubing tightly into the holes in the mixing
valve and connecting them to the gas and ais
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
hali filted with water, having two tubes sold-
ered 1 its sides.  The gas has to bubble
through the water to secure 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, tarks, 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 allays
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-
coho! and mixing with air under pressure.
thus securing a higher temperature and effi-
ciency. Two tripods of different heichts are
mounted on a hase. for convenience in mov-
ing about. On this same hase, at one side, is
made. in any fashion, a platform the height
of the lower tripad,  This supports the aleo-
hol reservoir. The mixing valve for this
burner may be the sanie as that described for
the first case. hut the wood should be soaked
in varnish since afcohol will dissolve shellac.
The valve is hung between the legs of the
tripods as shown. A far hetter valve can he
made by joining glass tubing into the same
general form and size as the passages of the
wooden madel.  In 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 alcoho! withont an actnal flow since tle
latter wonld send the alcohol spouting out of
the Iirner holes. The tube from the alcohal
reservoir leads around in a loop raised just
off the lower tripod. The mixing valve
cannects with the ather end, the port used for
gas in Fig, 1 being 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 Hquid alcohol within,  The
mixture port of the mixing valve is connectes
to another loop of tubing just outside the
first. and which is placed on the surface of
a <heet af sereening 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 he placed so that the jets
of flame will point toward the tripod plat-
form immediately above, the jets just passing
by the vaporizing tube.

A hydraulic valve cannot bhe used with thi
alcohol burner since the vapor would be con-
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densed to a liquid hy its passage throngh the
water. For this reason the aleohal reservoir
should have a tight fitting Lid pierced by oniy
one snall hole. “Fhus, i1 the alcohol vapor
should burn back due to a fall in the air pres-
sure or any other reason, the alcohol in the
can would not burn because of lack of air.

In starting this burner a little alcohol s
poured into the auxiliary tube A of the mix-
mg valve and runs down into the burner
where it can be lighted after waiting 2
moment to allow it to vaporize. The bura-
mg ol this alcohol heats the ather tube whivh
contains alcohol, vaporing the latter, which.
flowing iuto the mixing valve, 1s mixed wirh
ar and Dlown into the burner tube. The
ohject to he heated s placed on the sereen-
ing across the upper tripod.  Though masg
reactions that can be secnred with the gas
furnace are possible with this type of burner
the cost is greater and the cfficiency i hest-
ing operations extending over longer periocls
of time is much lower, due to radiation of
heat into the surrounding air. The tempera-
ture attainable is about 3.000 degrees IFahren-
heit.

The king of all laboratory furnaces is the
acetvlene furnace shown in Figo 4 A wan-
perature of over 4,300 degrees Falrenheit is
casily attainable witiv this type s in addition it
is very cheap in operation and requires no
piping for gas in the lah,

The furnace proper is shown in Fig. 4
Two blocks, A and B, are made er cast
in the shape shown, the lower one having the
two-burner tubes cast in it. Fach tube is in
the shape of a U with one branch Iyving along
the bhottom of the hollow in the lower block,
3. The other end of each is plugged up and
the nsual holes are pierced in cach, so that
the jets of flame will point toward the center
line lengthwise of the cavity.,  Stopcocks in
hoth the air and gas pipes at the entrance to
the mixing valve are necessary.

An acetylene gas generator is alsa neees-
sary and may bhe made. or purchased very
reasonahly. A simple generator is shown in
FFig. 5: the carbide is placed in the bottom
of a large can and water, from a tuhe ahave
having a stopcock in it, drips into the can.
The reaction produces acetylene which is
conducted through tubing to the reservoir
Jhown in Fig. 6. After having experimented
with all kinds of expansible reservoirs for
maintaining an ceven pressure the writer has
found the one shown to he the hest of the
simple types. A large coffee can is fitted
with a '4” tube at the base which is con-
nected with a long picce of glass tnbing of
the same size by a section of rubber hose.
The longer the glass tubing the better. A
little salt water is pnt in the bottom of the
can and the gas enters at .\, leaving at Do
The pressure of the gas forees the water out
into the tube, the height in the tube increas-
ing with the pressure.  Thus, the water in
the glass tuhe forms only a gange indicating
the pressure and amount of gas in the tube
and actually governs it to a certain extent,
hy the weight of its column,  Hence the ad-
vantage of a long tube. A pressure of ahout
0.5 pound per square inch s exerted in the
can by a colimin of strong  salt solution
twehve inches high. A larger tube does ot
increase the pressure for the same length of
tnbing.  The entrance at A has a flap valve
of thin. oiled leather which prevents the pres-
sire from being taken back in the generator.

From B the gas is led throngh a hedraulic
valve, filled in this case with brine, in which
acetylene is only slightly soluble.  Fram the
hydrautic valve it coes inta the mixing valve
through the port which was marked “Gas” in
Fig. 1.

To light this furnace the gas gencrator is
started and the reservoir raised to its maxi-
woum pressure (from two to four pounds is
excellenty.  Hf a higher pressure is desired
and a hieher air pressure is avia‘lable the
vpper end of the glass tube may He closed
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as they should go, Slow setuing also allow s
Ielage’s to petictrate the wool. inereasing
he strength of the joint. Lelage's Biguil
Glue s equal in strength to ane animal giue
Buy a cen for your workshup, It is the

casieets saickest, handiest form of  Glue.
i . Freist en LePage’s,
Recipe for making
LePage’s GESSO / hi
mproc ' P R v
e e e o et prove your craftsmanship
Gessa, yoa need 1ol cun of .
LePads's  Glue. 11,  cupe ‘lll._sl. buuks also <how you how to cover un small defects in yvou
l\\III.I\::'.‘;I:I. 3 'l(‘v“:!::::::» lllll'l;l«j‘-:l craftsman-hip. Now .nd them a tool will i and an error is
Place whiting In mixing I,,,\;] male, Or there are holes to be filled where nails or screws have
aml s odn slowly in this -~ atersank . s
«f.lllur.lmll.l:-l'u;:l‘-'e "“;‘“..\“";'"m_:”‘ Iru.n. ceuntersunk, Or the edges of a joiat o4 not evactly even,
wil and vamish.  Mlc pmil A simide new way to repar Jhese defects i owist the use of Te.
sieoth. Al Inmedlems ab- Page' s Gos P 1 L N 5 g . °
it I UM e s res o Ware age szodustead of patty. LePage’s Geseor will stick to any
store. surface—-woad, metall glass, ctes Tt can be sandp, ered. pland
and painted or staned ju t like wood. We zive 2ou in the sma’l

with Gessol

Sty oo

Y MasTS oLue

‘ P py

AGE’S
GLUE

L

Gentlomen:—bEnclosed  you will vl 100 ce
g (eoinur stamer in pa ment for Lel™uee’s Irag
g Suggestions for e Home Wl o, aned el agds
B Gicnann (

8 Naure
Stieet

Bottles Tubes,Cans

panel helew a simple formula for snaking LePauce’~s Gesso, hut of
course ac tell you more about it in the huoks themselves, togeiher
with practical information on decorating your finished articlcs

Send 10 cents for these NEW

LePage’s Books

Tune pracucad wad wsctul help of the-c two books is yours
for only 10 cents,

Just write your name aud adidress on

SSGR(AS(E:;‘II'([:S:;‘S the cotpon belaw, tear ll.ll‘ coupon out and mail it to us

v the telay with 10 conts in coin or stamips, and we wi'l al oner
HOME _~L'|.Nl you e uf these two Lel'age’s Buoks, posta

\ WORK SHOP J paid. - Address. Lelage's Craft Leagwe, Dept. NN

e i Gloucester, Muss. Tear out the coupon mow =0 that you

will not forget it.
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US CRAFT LEAGUE,
NN, Gloucester, Mass,
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Master Electricity

The only way you can become an expert is by
doing the very work under competent instructors,
which vou will be called upon to do later on. In
other words, learn by doing. T'hat is the method
of the New York Electrical School.

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

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the
art of Electrical Drafting; the best business methods and
experience in Electrical Contracting, together with the
skill 10 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 vourself in a short time. You will be taught by
practical electrical experts with actual apparatus, under

29 West 17th Street, New York

1 I
New York Electrical School 1 actual conditions.
29 W. 17th St., : The N. Y. E. S. gives a special course in Automotive Elec-
New .York, N. Y. 1 tricity. The course covers completely all svstems of lgni-

Please sevd FREE  and : tion, Starters, Lighting, Storage Batteries and other elec-

without obiigation to me A trical equipment on automobiles, motor-boats and aero-
your 64-page book. : planes, etc.

' Let us explain our complete course to you in person. 1f

1 you can't call, send noar for 6+4-page hook—it's FREE
.................... Name : to you.

' .
-------------------- Street 8 New York Electrical School

'

'

¥4, SEND COUPON FOR AMAZING SPECIAL OFFER!
Y NOTE: This offer is made to prospective buyers by

tamous bl‘hﬂldlo Corporation, one of America’s
1 dest reliable ma: fine set:

" state.
of nearby u:tu

joy a Big Powertul Badio: 30 Days Fiee!

year. Many uss
Postal or coupon brlnfs testimon
and proot Miraco’s outperform sets costing ur
£ 1 times as much. Very easy to install and operate this

B%?TIFUL“ BIG *POW"li‘Rtl;UL

ra R q 0 Q@

- Cabinet Setecte X\IRAC 3
Cublu::;ulfx;m‘:m :ﬁ?:f LGED prlEer: Zﬁzﬁﬁfm‘i"?ﬁbﬁ"}%"&ﬁ:
lome have heard Europe, So. f b
OWERFUL BISTANCE " CEFTEL amone beautiiul big biubs n%t bug 1t
very Miraco comea completely ua_emblod. rigidly tested and fully guaranteed
Our Factory Prices Save You Up to 15!
SEND NO MONEY! i oiy ofom,
-

SPECIAL

PRICES
to user-agents
who show the
sot Lo friends.

DEALERS

% — write for

MAYZ tR. Radin” marvelous value
 __inabig FULLY GUARANTEED §-tubg, 3-dinl seg:
JTDWEST RADIO CORPORATION, Plonesr Buliders of Sets

e raco . ncinnal o

i | 4(}v?r[uolrr ‘ORLICA'TION. scnd free Utarature, AMAZING SPECIAL
stoping pancls, dian beautifutly) OFFER. tostimoay of users, etc.
finishedin walnut tomatch cabineta: Con
uvect E-Z Battery € Ih; featur

oumerous tomention f»
Send Now For tatest

By Actual Practice
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instewl of being allowed to remain open.
Thu~, when the liguid rises in the tube it
must compress the air above.  In this easc
the pressure of the liquid colunn i~ cqual
the value given for the open uthe plus the
pressure of the compreassed air.  This latter
pressure is twice its ordinary pressure when
the hquid hali 6lls the tube, tour times s
ordinary pressure when the liquid has com-
pressed the gas to a quarter it~ original
volume, and »o on.

When the pressure in the reservoir is
maximun the gas is turned on and allowed 1o
run a few secotuds 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 praduced. Ty
much air makes this cone larger. irregular
in shape. and jerky: too much acetvlene
makes the large part of the flame bluer aul
more luminous, which is to be avoided.

Many remarkable things mav be accom-
plished in the line of metallurgy, particularly
with the illuminating and acetvlene gas fur-
naces. Even platinum can be melted ecasi'y.
An excessively hard and britile iron that can
scarcely be affected hy a file can be produced
by heating ordinary nails with powdered
charcoal.  When the mixture has been at the
melting point for about hali an hour it
should be ~tirred 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 »oit
steel can be made from any cheap iron. such
as nails, by blowing air into the molten iron
in the crucible. The oxvgen of the air will
burn out the carbon which gives iron i<
hardness, and when cooled slowly it is even
softer yet.

Statues, book ends. paper weigh's, and
similar objects can be cast in such beautiful
allovs as gunmetal, which is about 09 tin
and the rest copper. By heating each mezal
separately and then pouring together while
cooling a4 marbled appearance may he pro-
duced. The cooling should not be too slow,
otherwise the allov will be wealk at the edees
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 compozed nf
soft steel 637 and nickel 357, A list of
some of the common allovs is given below:

Brass: 709 copper: 309 zinc.

Bell Metal: 80 copper: 20 tin.

High Strength  Aluminum: 9077
num; 107 capper.

Pewter: lead and tin in alinost any pr..-
portion,

Fusible metal: 309 bismuth; lead :
256 tin: melts at about 130 degree: Fahron-
heit.

alumi-

2501

Manganese Steel: 139 manganese: rest
soft ~teel.  ( Fasily made by melting up man-

ganese dioxide and nails. Manganese steel
retaing its temper even at a dull red heat).

Chrome Steel: 267 chromium: 29 carbon;
rest soft steel.  (Verv hard to work with
cutting tools: nsed in making safes).”

The reader can easily find many more in-
teresting alloys to try, and there iz an im-
mense field for original work.,  The possi-
hilities of various allovs of even the c¢om-
maner metals are just heginning to he real-
ized : because 309 carbon produces extrem:®
hardness is not always a guide to wha: 30
or 735¢ will produce, besides there will be a
variation in the hardness. There iz no way
of prophesying definitely heforchand what
the characteristics of a new alloy will he.

In addition there are many other interest-
ing reactions of a chemical nature which )\-il!
take place only at high temperatures: iron
may be completely burned away it exposed to
a steady draft of air while it is molten.
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A Winter-Kitchen Garden
By DR. ERNEST BADE
' (Continued from page 497)

PP rveseTvoesYseeeoewwwwwees

tAAAAAAA

ficient: thywme, rosemary, sage, lavender,
halm taragon and mint. ‘Two pots of parsley
aud chives hecome necessary when they are
1o be cut quite aiten,

These plants do not regiire an especially
wiarm room, i cool frost-free spot where
they are able to receive plenty of light, is
quite sufficient for their needs, Should some
of these plants die hack of their roots, the
pots should he placed in a warm  window
where they will soon sprout. It is in this
wayv, when regularly cared for, that all of the
various  kitehen herbs may be had  iresh

throughout the entire winter.

HONE

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)
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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.

IG salaries are gladly paid to properly

trained artists!  Ilundreds of our stu-
dents—many of whom never had a drawinz
pencil in their hands before starting—now
are earning handsome incomes. Ilere's a
letter from a student in North Carolina
who writes—

“I have been making mine a variety of
wark since 1 nnished my studies with you—
ranging from showcard pictures to pan and
ink work and color desizns—but devoie mast
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 sul'mit a suggestive design
sketch., I priced the work at $108 each fos
about three days' work, and they tcok me
right up.

“As vou know, I made considerable money
while studyving with vou, and through your
aid | have been offered over twenty-five dif-
ferent positions with firms. 1 am twenty-one
vears old. I am certainly glad 1 took up the
study of art. My work seems like play to
me. As to the paving side of it, 1 o not
work for less than $10 per day and frequentlv
make ¥20,

“l heartily recommend the Whashington
School of Art to anyone who has a desire to
study art. 1 am sure you have the best as
well as the most economically priced coursc.
and the most thorough instructors of anv
school in the United States.”

Become an Artist this Quick,
Easy Way

YOU, wo, without any

and no

previous training.
matter how little apparent talen:
vor o may have, can now easily learn [llu--
traring, Designing and Cartooning through
this amazingly easy home-~tudy methad.

Right now there i a trenwdoas denand ¢ -
taricd Commercial Artists, Magazine , newspapes,
i ting concerns, aelvertising agencies and hasiness
houscs all pladly pay big anoney foe wood art w
hrocwh this romarkable methsd YOU can
amdd quickls zet one of the<e Uah-caving artists
tobs.

Mai. Coupon for Free Book

\ new har deomely ilustraned b

miormation on the thousands of
in Cowmmereial Art oand shows ©ow v splenod
mcthod quishly cnables yon ta oo i didd, Na
:llxunlnn M nl coupon NOW! AW egeten School
of - . }v...m 2010-D, 1113 130 Sl NAW
Washing wton, DL C,

AT ives complete
fendin ]l peisitl o

| Wishingtan School of Art, Inc., Room 2610-1)
I 1115.15th S, N, Washing-a., D. €,

’lease ~end me withont ¢a-: ar obligation
l your new haok on art, “Quick Fasy Wav 1o Be

come an o Vrtist,” and details o7 3 attractive

| ” |
|

N:ame

Please werite flainly Ur., Mu ‘or Mise, l
Nodress L. 000000000 N000080600000 00 I
0¥ capano00000000000000 . S8R5 0000000 |

¥ Do Wonderfill Chemlcal

Tricks and Experiments
Junior/

Make your own ink, dye eloih, test wa-
ter and sl and learn about Chenvistry
suthitis¢ aml puzale sour friends with
Moche Chemieal tuicks D wilte sent
lotters with inslsible ink: pour hilue
pirown amd Dlaek Hauid from a «li-- o
water: make a magic pitelier ot bilee-
it i make Your owi magte witting
paer. 17 all easy if sou have
Chemeraft Junicr. Order ton and
+t a Free copy of The Clhiviperart
Clumiat Magasn
tull of cherdeal in
tormation X
ments und lllctur--

guier 50C £y

Porter Chemical Co.
106 Summit Ave.
Hagerstown, Md. o

SCREW DRIUER

Huolds screws rieid for insertion or
withdrawal, Fits any round, flat

or hex head screw, from 9-32
\ in, to 3-8 in. head.

YOU NEED

o Al ned : ~._ THIS!
Ay 1 e Ket
wrend o bax Lol
nuts o -I- ivical
vadioweel h
Order NOW and L

pay postman only on
receipt—all

chnrdec ﬂn"amd‘l 50
A \'T§ w '\\TH)

\um~ Iy n l' 1
Ment hi

Diversified Sates Cn 377 lafk:nn Avr lf-"\, City, N. J
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tised FAIL EDITION s Here!

ALL U. S. BROADCAST

STATIONS
(Listed three ways)

LATEST

ALL CANADIAN BROAD-
CAST STATIONS

(Listed two xays)

In this New Fall Edition of
Radio Review appears the
most complete, up-to-date

list of all U. S. Radio 3road-

cast stations in

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.

LIST

REVISED
WAVE LENGTH

existence,
listed 3 separate ways, Al-
phabetically by call letters,
by wave-lengths, and by
states and cities. [t gives the
wavelength in Meters and
Kilocycles, the location, the
ownership and the hours of

FEATURE,

v iy

This is a
handy section for Fall D.X.
operation of each station. o work.
= -’.’:—:——"
——
e
S —
ALL FOREIGN BROAD. e ts
CAST STATIONS o = ———— Rifty Cen
100,000 Gpies
Besides the U. S. and

Canadian stations Radio
Review contains the fin-

I
L \
\ \\\ \\,l\\\“g'\'\‘.

esnvit 101
v 4
pu

\ R AR
est list obtainable of v |w i \ ! !\“
Foreign Broadcast sta- “ i T

i| \ AW
tions including even @“;:‘:’ LA e \‘\'. \'\I ‘!i”“.\'\l'\“\' :u‘
such countries as Jugo- ° h. ol WY ) ,Iv‘,'n.-" i
slavia, Poland, India. “d‘o stem‘,\\‘\\\\ WL \.\ 1
Peru, etc., giving Own- s} 4 w A \ \\_ \
ership, Call letters, bk G“mm G.M‘h“ﬁ-‘\"" T ‘l\\\““ I
Wave Length and Pow- 2 Bdaed b7 & \\\‘\‘\\\ \ | \\ '|‘v' i
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SET OWNERS BOOK
OF INFORMATION

© . Radio Review not only

™ the Broadcast

14 .

% stations of the World
Book . .

A, but a big section of
many pages gives the
latest, finest information
on how to operate, how
to repair or improve a
2] = ———— set, or how to build
[N various accessories. [t

is of great value to
gemenel 2

every owner of a Re-
ceiver.

contains

CONSTRUCTION OF
MODERN CIRCUITS

This section of Radio Re-
view

S, GERNSBACK’S RADIO
ENCLYCLOPEDIA

In each issue is a special sup-

. plement of S. Gernsback's
RIS CEnLH of Radio Encyclopedia—this is

every description gathered

from all over the world.

not a dictionary but a reg-
ular Encyclopedia explain-
ing fully every radio word.
The supplement is profusely
illustrated and is the most

All articles are of construc-
tional nature and are fully
illustrated with pictures, dia-
grams, etc. Each circuit is
described completely and in

up-to-date and complete

: radio reference ever pub-

detail. All the latest hooke lished. It 3s Radio's finest
ups are covered. Encyclopedia.

S50°- SOLD ON HLL NEWSSTANDS!

Published by TH CONfRAP_EG Inc. 53 Fark Place New York N.Y.
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A Winter-Kitchen Garden jl

; (Continued from paac 553)

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
(Continucd from page 492)

e aahoa s s a P e

The magnetic compass and the carth in-
ductor compass indicate magnetic north and
in order to find the time azimuth, the
difference between magnetic and true norths,
the magnetic declination must be known.
This depends entirely upon the observer's

$63.00 for Onc
Poster

1 think the lessons
and methids of the Wash-
ington  Nchool are the
best that one can find In
the ficld of cartooning. N
week after 1 recelved miy
diploma, 1 made $A3.60
for one poster.”’—M, (.,
P’., Riga, Latvia, BEurepe,

n
n

Learn Cartooning At Home
This Quick Easy Way

—and earn while you learn like these
other Washington School Students
have done.

. o2

FTnere’s nothing remarkable about the four
Washington Sckool students on this page. And
it would be just as easy to rell practically the
same story ahout hundreds of others. Theyv are
only average people who did one simple thing:
they enrolled in the Washington School of Car-
tooning.  And now they are receiving the re-
wards of their training,

Big Money Success Can Now Be Yours

You don't need talent to learn Cartooning.
Even if yvou've never touched a drawing pencil

ceagraphical position,

The ecarth inductor compass does away
with the usual form of pivoted needle and
is the most modern form of aircralt com-
pass.  Current is generated in a coil -
wated in the cartl's magnetic field and it
ind’cates electrically  the  direction of true
north on mstruments located in the cockpit.
The generator or rotating coil is located
at the rear and on top of the fusclage, the
power being turnished by a small wiudmid

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
fur 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 irom
where they had departed fifteen hours he-
fore, with no landmarks to help them, de-
pending entirely upon instruments,

ANENT THE ROWMOBILE

In the August number of SCIENCE AND
IxvexTioNn  Magazine we featured, both
on the cover and in the text pages of the
magazine, a new German invention compris-
ing a man propelled automaobile, which was
ariginally called the “Landskiff™ on the other
side of the ocean, but which the editors re-
named the “Rowmabile” for American us-
age. Through a very strange coincidence, we
have received a letter from the Row-Mobile
Manuiacturing 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 an!
which they call the Rowmobile. They also
own the patent right on this device for usc
on rowboats, lite hoats, athletic and various
other uses. They also own the copyright on
thc name Rowmobile. The rowmobile which
is manufactured by this concern has a selec-
h\e forward, neutral and reverse transmis-
sion with mo dead centers.

before. This thoraughly tested training quickly
trains vou right at home—through a plain, easv
to understand method, perfected and carried out
by a foremost cartooning school,  Little theary—
plenty of accomplishment. That's the secret
that enables you 1o draw saleable cartoons
sooner than van ever imagined possible!

Made Over $200.00
While Studying

I have nude mere
than $200.00 making wl-
vertiseménts of all kirds t 4
while stodvinig the coutse i |
mider the gaitlince of the b

Wadhington  School, 1 [

dare <ay thete 1. not in

Amerfea any |vr||¢r sch ol 4
I

vt Carteodin 1f.
san Lorenza, Porte Rioo,

Thousands of dollars are spent every vear for
cartoons.  Cap: ble cartoonists easily earn §30
to $280 a week—the topnotchers even more.
YOU should heve your share of these h'g monev
rewards—so act NOW!

Send For Free Booklet
Mail cnapon fre heantifully illustrated FREFE haoklct

Simple ani In-
teresting

“Yonr methods are <0
<imple and interesting

ot ehild cenbl umler-  telling all abrout cur stdonts—their success—s hat thes
stamedl than, Betae 1 sav——how they nake mnney even wiile ~tudying—anid
was  thmwugh with the ~hm\mg evactly iow you. ton, can pr:p.n( fur this fae
course, [ was offered mere cinating galden onportunity field, No o 'humun M
I\'\I::"rll? ut‘;; ”I’llle(' “(_‘;I‘;l;r:_ coupon  NOW! Washi ngton Schoal ul .lr!nnnmL.
poure oont me.—1r. J.. Room 20100 D, 11138-15th S, NAV,, Waiington, DL ¢
Py Wadsworth, N, Y, ‘— '___—_—'—_—___—‘—l
Washington School of Cartoommz,

Room 2610-D, 1113-15th St,,
Washington, D. C.

Please send e w? rlmm nhhgnu-m vour itlustrate |
FREF BOOKLET an Cartooning,

|
} Name
|
|
LT

Free From Bosses .

“T wvonld  wdvise ny-
one 1o entroll and stuiv
in spare time with the
hest  schosl and in-tioe-
tors in the cvuntiy el
soa will sont. be in &
hish-paying profes<ion,
tree from all bos-e. and

SY VR VISR

(2

Address

<nend ryour time az sou Cll) ....................... I
wish, ™ . G, ., Birg-
bamion, N. Y. Tf umhr In years, pledse state ag=... . L, |

Want $158 a Month to Commence?

Get U. S. Government Jobs

Mail Carriers—Postoffice Clerks

Railway

Franklin Institute, Dept. B-179
Reehester, N, Y.

: Rush to me without rlnrzo (1) samnla
Lailway I'actal Cletk and Mall ¢Carrler m-
rotion quections; (2) telb me how to get 3 17

Government job; (M Send list of . 8
nirent Jdubs now  obtalnable, and  send
roaeling lestons,

Steady Work—No Layoffs—Paid Vacations
TRAVEL—SEE YOUR COUNTRY
COMMON EDUCATION SUFFICIENT

Every hoy 7 up should mail coupon at once.

ALL FEE

h with ebain and ring. lary
l:ukm-nﬂ Fi lmilan'\'eno'rzz :!Hdnl’il u:: Rnﬂ:m e
orte ul
lbottle Semﬂ o gﬂ.’:‘ :“ quwg:fh-rl our catalog, We trust

W'”'l““"’“““' BELL PLBFI. ME CO., Den. 4943 Chicago, I,
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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

their present salary or income?

Very, very few.

Here is a new magazine. established with the worthy pur-
pose of telling the millions in the United States of many

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
most people can do about three
times more work than they think
they can.

“We haven't all an equal
amount of money. But we all
have twentyv-four hours a day—
no less, no more. Many times,
the difference between tinancial
success and financial failure can
be explained by the fact that the
man who succeeded turned his
spare time into monev: 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 ot
the luxuries and extra comforts,

25¢ On All Newsstands

If Your Dealer Cannot Supply You Use Coupon

THE CONSRAD CO., Inc.

53 Park Place

into money.

If those people only realized that profitable use of their
spare time would bring some of the very luxuries and com-
forts that they long for, they would be turning spare time

“Goethe said, ‘One always has time enough, if one will

apply it well.”
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Just make it a pmnt to watch some of vour
friends and vour business associates, and note how many ot

them, claiming to be ‘rushed to
death,” idle away hours that
should be turned to good ac-
count. Also, be frank and cour-
ageous enough to watch vour-
self and see how vou do the same
thing.

You can’t change the waste-
ful habits of others, but vou can
change your own. Make vour
spare time worth something to
voul!”

No longer do you have to

wish that an epportunity for in-
Creasing vour income present it-
self.

MONEY MAKING tells
vou of hundreds of ways, and
tells vou how to start, how
others have succeeded. what
rules to follow, what initial in-
vestment 1s necessary, and all
the vital factors to success.

Nowhere else is this informa-
tion compiled and presented in
such a practical, useable man-
ner.

Buy a copy of this new mag-
azine from your nearest news-
dealer now—if their is none
near vou. fill out the coupon be-
low. For $1.00 we will be glad
to send you Money Making
postpatd for five months,

Ixc.,

Gentlemen:—I am enclosing $1.00 for which kindly
send me, postpaid, MONEY MAKING for 5 months,

CONSRAD CO.,
33 Park Place, N. Y. City



Scicnee and luvention for Qctobor, 1926

i e el B S d g

f Deaf-Phone and 2-Stage i‘
: Amplifier 3!

£ By A. P. PECK
} (Continucd from page 319)
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of a small hook projecting through a st
m the side of the cabinet amd so placed that
the reproducing receivers, when not in use,
can be hung thereon, which action will open
the circuits.  The construction of this hook
is ~imple in the extreme, and is elearly
Sshown i Figo 200\ spirad spring closes the
circuit between  the metallic hook  and i
small strip of copper or brass which s
placed just above the slot. This piece pro-
jeets downward slightly heyoned the edge ot
the slot so that it will make good contact
with the hook.

A single rheostat contrals the Hilaments
of the two tubes, which tibes are orf the
sl dry-cell type, such as the UN-199. This
rheostat can be used as a volume control,
and by varving the resistanee the reproduc-
ton of the vaice can be regulated to suit
the user.  Also the incorporation of  this
rhieostat allows the use of a 47 :-volt battery,
with its consequent longer life than that oi
i 3-volt battery.

The wanlio-trequency transformers used n
this justrument can be of  practically any
Lind.  They need not he of the very hest
because they will not be called upon to am-
plity the extremes of sound vibrations that
are found in oradio musie. The two that
were used in the particular unit illustrated,
are of a very old tyvpe hut give excellent
cervice for this particular work,  liven the
very cheapest of transformers could he pres-
~ed into service for the instrument with no
detrimental effects,  The ratio may he from
Stoluptol0tol.

An ordinary microphone such as is used
in telephones conld probablv not be used in
a lay-out of this nature with any degree of
satistaction,  These m.crophones usnally re-
quire quite a high voltage, and furthermore,
are not  particularly  sensitive  to  weak
sounds,  With the microphone from the
portable deaf set, as shown in the photo-
graphs, it was possible to detect a wwhisper
neer ten feet away from the wunit.  The
whisper was inaudible without the aid of
the instrument, but could be heard quite
plainly with it.

The nicrophone was the only part of the
original deai set that could be employed,
The receiver that was formerly used in con-
nection with it was far ton delicate to em-
ploy in the List stage of a two-stage audio-
irequency amplifier, It became completely
paralyvzed from the current. Therciore, a
pair of standard radio receivers was used
with very good results.  Undoubtedly, a
pair of small car phones that fit within the
car and that have been deseribed in  this
magazine heretoiore, could be employed with
this mstrument. They are made in various
resistances. and if nsed, a pair having a total
resistance of 2,000 ohms at least, should he
selected,

Taken as a whole, the results obtained
with this apparatus were far bhetter than
with any other deaf-set that the writer has
aver tested.  Persons afflicted  with poor
hearing have tested the instrument and pro-
nounced it quite satisfactory.

The only parts that had to he placed out-
side of the cabinet in the instrument illus-
trated were the head phones, the “A"” bat-
tery and the 45-volt B” battery. T a some-
what larger cabinet were used, the batteries
could be placed within it. using a small J3-
selt battery for the “A” and two small 22v4
slocks tor the “B™ hattery.  In this way, the
it would he entirelv scli-contained, and
wonld be really portable.
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Telephoning over a ray of light

Building on the Telephone Principle

Firry vears ago Alexander
Graham Bell discovered the prin-
ciple of the telephone.  His first
telephone emploved wire as the
connecting path over which words
passed.  l‘our years later he used
a beam of light instead of wire to
carry speech between  telephone
mstruments.

Today, both wire and wireless
telephony are emploved 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 clectrical stethoscope,
the mmproved phonograph, the
tclephone principle has been
adapted by the Bell Telephone
Laboratories to the uses of the
phvsician, 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 i

By WILLIAM M. BUTTERFIELD
(Continued from page 307) 1

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 careiunlly spaced, lined
and drilled, otherwise a very umsatisfactory
trim will result. Care must also be taken in
driving the brads used in gluing the chest sa
that they will uot interiere 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 bhent
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 heing prac-
tically the simple assembling of parts al-
ready made.

l‘'or a leg frame, such as is illustrated in
the top center view, four 2-inch square legs
with turnced center and bottom parts are
used.  Such legs are found in stock for
chait making. our 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 tap rails for such a frame are ¥4 inch
thick and 2 inches wide. the lower ones 1%
inch thick and 1 inch wide. All parts arc
secured with wide tenons and mortises—the
uncut full sizes of euch rail forming its
tenons.,

The object of cedar in a cliest is to drive
away moths and othier 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 zre not
to he 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 CC(ldl’
oil, ending with a leather pad moistened i
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 he removed
and only replaced when the chest is com-
pletely finished.  Mahogany or other wooden
ar 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 lifctime by W, F. Denning.
the English amateur astronomer, has revealed
a totally new aspect of the upper air.

“It has been known for some tine,” savs
P'rofessor 11 1. Turner of London, “that
the temperature, which falls rapidly as we
ascend for the first few miles, ceases to fall
ahont eight miles up.  This is heyond the
reach of airplanes and balloonists, but not
hevond that of exploring toy ballooms,  Fven
their information, however, has a hmit short
of twenty miles.

Meteors have now extended our knewl-
edge up to fifty miles and have shown that
the atmosphere becomes actually hotter in a
certain region of these upper strata: the
! ¢limate becomes tropical as regards tem-
porsture,
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Modeling by Photography I

By LUCIEN FOURNIER
(Continued from page 488)
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ies of photographs from the profile, each
more and more diminished, as may be seen
in the extremely curious third photagraph.

Here 1s how the result is obtained. \\Ve
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 o1 the prohle by 1/l oi
millimeter, so that the photograph taken
after the first will be less complete, the
third will give a prohile still more rednce
and the last will show nothing more thai
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
mdividual frames are developed and printed
They are next placed one after the other in
a pantograph apparatus which is represented
in IFig. 5. It 1s seen that the negpative is
iluminated by a beam of tlight 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
precisely that of the person seated before the
lens.

With the assembled profiles a mold is
made which permits reproductions of the pro-
file in any medium desired. The sharp edg
are rounded off. and we have a perfect re
production of the portion of the original suh
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 Sol Bloom said recently that
if there had heen ‘“adequate facilities” to
preserve patent records in the earlv davs of
the nation John Fitch and not Robert Ful
ton would have been recognized as the in
ventor of the steamboat.

“Until recentlv,” Mr, Bloom said, “it was
believed that Rohert Fulton was the one
who first applied steam to the art of navi-
gation. However, in examining the records
of the United States Patent Oftice and ather
departments of the Federal and State Gov-
ernments, it has heen proven conclusively
that John Fitch built and successfully aper-
ated a steamhoat of his own conception as
early as 1785
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Men Needed in
Electricity
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The Truth About
Astrology

By JOSEPH H. KRAUS
(Continued from paae 490)

“THE NATION'S COUNSELORS™
PROF GUSTAVE MEYER
American Scicntific Astrologer

1140 Bloomficld St.,

Corner Twelfth Street
"Phone 2211 Hoboken

Hoboleen, N. I., August, 2, 1926,
My dear Miss Kraus:
According to the data of your hirth, I find that

you were bom with the Zodiacal Nigns of Aries,
and Pisces rising, and as the ruling Planet of
Aries is the tiery, evil and martial I'lanet Mars,
and of DPisces, the fiery, aud fortunate Planet
Jupiter, hcm.c, Mars. and Jupiter, will be vour
ruling Planet through life. and while vou would
experience «uite a turhulent and hard up hill
struggle, and more clouds than sunshine, during
your younger years (dicd—no opcration) and many
narrow escapes from death hy accident, illness or
operation, and scrious troyuble and  will usually
have to fight for your rights, nr work quite hard
for whatever you legitimately earn yourself, and
that your shoulders would usually have to bear the
respounsibilities of others and you would be a
martyr to duty, and the home, and will seldom
if ever receive as much thanks for yvour kindness
to_others, (swho docs) as you rc.nll) deserve, ynu
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
earned prosperity, slow hut sure, anl will always
be sufficiently fortunate ennugh tn come out of
any difficulties in safety which athers 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 T will" and overcome vour
too dictatorial, independent,.and sarcastic nature,
you will then overcome many obstacles towards
success and happiness through life.

As you had the Sun josted in the <orrowful
Sign of Capricorn. this ~hows that all of your
undertakings through life will u.ually hegin in
doubt or darkness. (so docs ¢oersones—TFil) haw-
ever, [ find that they will cud with more light or
hope than what you expect, yet, vou will always be
subject to mclancholy spells whetn alone too long,
hence, you should aiways keep active mentally,
and physically, aud avid sad peoaple, pictures, and
stories, however, L fund that you will uvsually bhe
quite fond of such., and that you will uv-ually be
happy when you arc swl.

You were borun to lead, and not to be led,
hence, you make a gond manager. ~uperintendent,

demonstrator or  designer. and  will always lave
to dictate, lead and cammand,
You were also born to lead an eventful, check-

ered, and romantic life, and will see much of the
world, and will proefit through vour own experi-
cnce, as well as thirough that of other.. however,
your awn experience will alternately (ultimately
Edy cost you dear, unless great care i exercised
ou your part, hence, yvou =hou]l always mrard your
morals, health, and “temper, aud guard \r»ur«:lf
in speech, and actions, otherwise you will have
much to regret,

I find that vour mind will always be quite cool,

caim, and collected in an emergency, yet, when
such is over, you then callapse.
You will always he very peaceful. and slow to

anger, and quick to see thc point of an argument,
however. if your temper is once aroused, you can
then become very furious, sarcastic, bold. daring,
unfeeling, dictatorial, and almost murderious,
spiteful, and vindictive for the moment, yet, you
are not revengeful, as you make a good frliend, but
a forgiving, and generous enecny,

You will always possess much tact, diplomacy,
exccutive, and oratorical ability, and personal
magnetism, or a  strong pcrwuallt_\'. modesty,

dignity, and timidity, and you will cultivate friends
therehy, yet. you will always prefer a few friends
to many acquaintances, hence, people will call you
a poor amixer.

1 ind that people must first know you very well
to really like you. otherwise, they will call you
too independent, aristrocratie. uppish, cold, or un-
feeling, haughty, when in fact you are very sen.
sitive, and good lhearted, but not sufficiently
dcmnnstr'm\c or enthusiastk in cn)rcesin,,. vour
sentintent in words as you really prefer to do so
in_actions,

I find that you will always be given to huilding
“Aircastles” so tn speak, 1nd that you will al-
ways love the country, mountains:, quiet, and rest-
ful places. and will always be quite healtiy, and
fortunate living, in or ncar such places. and near
large bodies of water.

You should always guard against much trouble
to yvour head. ey and teeth, and feet.

You will s he very sly, shy. modest, re-
served, shrewd, secretive. “seltixly, cautious. capri-
cious, frivalous, skeptical. suspicious, and inis-
trustful. and will seldom if ever believe what yvou

licar, only what you sce. however, if you are once

|
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comvinearl of that which you were previously sus
peinus or skeprical of, t}-nu then become one of
the ~trougest advocates of that very thing, or ~ub

Joet i question.

While you can he casily ledd through your to.
trusting,  over  affectionate,  ddeal,  gond  hearted,
sensitive, ~entimental, lonesnme, aml quite eflenn
nate disposition, (sce paragraph 3—Fd) as you
are also very obstinate, head  stromg, ftrm, deter
Dived, and persisteat (see paragraph obo; c—Faby

I fined that if vou once make up yonr mind 1o ||
nrosay .m\lhm;.' that norhing can then cause you
toever do otherwise than that which yon anee
determined  to say  or ddog honee, vonn will owe
much of your sueeess throueh lifc ta your i
domitalle will power, persoverance, ad tenad mes
ML

Utind that you had munel sorvow,
disappointients in yonr love affuivs, ml that yon
had sume very serious lave alfaii <, aml npporticn
tes for omarriage around  yonr o Tthe 21st 23nd
25th vears, (she died v her 20th year—FEd) how
cver you can thank yvour luchy stars that son have
never as yet marrial, as v wonld bave Toeen
separated or divorced, amd B sl wlvise yon
Hoopossible, to ramain singlo, mnlosz you have
zood day ol hone seloetad for your matriag
csosuch wonld then nedifs e of the troahil
ctherwise imlicited to vecur in married D,

P odind that you will have anothar very sorien
Love affair, wwml gowd onportnnity for marra
uring the Muturan of thiv svar, or he Winter o
1927 (in the spirit zeordd? 1y

Your lucky months will 2lwavs he finm Decem:
her 23rd to January 18th (died Jannary 9= Jiait
wax betieeen—Ial) February 19th 1o March nh
April 19th to May 21<t, Nugnst 2dihoto Septembao
Mond, and Octoher 23rd to Nonvembor 21t and
von shonld always choose these periods for any ot

tronhle, ol

vonr most  important  undertakinmgs, amd  anvone
horn an these periods wonld he your best friends,
sl affinity, or the niost harmonions for you n
e .'|fT.'|ir<. and marriage,

Ou loohing np vour fprospects for this year of

1926, (iecll, zeell—Fa1y T 1o that there i~ uite &
mixture of gowsl aml evil in store for yvou, how
ever during the Sumnmer, aml Autimn mouths,
o will pratit throngh beilliant - sehemes,  amwl
will henefit greatly through the opposite soxo and
the public, and in love alfairs, and will be maore
popular, and sociable than usual, and will over
come adversaries, and will receive muelh lonm.,
credit, henelit, preferment, and  success. if net
advancemeant in pesition, and \\1" Ynm it throggh

pleasures, aml nnuh Insnent is i od throagh
or to vour relatives, and throngh fricmds, especa!
Iy powerful, mtucmi.nl literary, aml  seiontifi-
friends, and v will vealize yonr hopes and wishe-
through sucl friemds in particular,

During the Summer mmthe, you should then
guard against  finanecial  and  business  troubles,
extravagance, heavy hmancial reverses, sl losees
hy fire, robhery. or systematic vobbe if  not
trouble and loss through property  matters, als
Tegal matters, howeser, you will make <ome vers
radical chanees, and journesvs, which will he for
the bhest. (dnything olae”—1

During the late Summer. and
Automn months, much tronble, or loss is fmdieatel
through or tn any brothers, or sisters yon m
have. also through anctghbors, letters, or writimues,
o stie

alsa aluring th

and lr.l\(-llng by railway, or autn, amwl in
affairs.

You shouhl look well to whatever vou ~ign e
write, and bhe careful in making changes, and
journeys. and guard against fire in the home, . fnd
we paid $5.00 for this!—Fd)

I)unng the  Muwumn wonths, you will have o
very serious love aflair, mwl pmnl apportunity  for

warriage, if vot hecome IIIL,'ILllI or he marriald.
1927,

this  year, you  will cuiov much

and wnre peace of mind than usnal,

much liberty, ploasare,

Throughout
Detter health,
also heavy financial henefis,
snecess, and prpsperity.,

You will also benefit through fricwls; aml the op-

posite sex, and in dommestic virs, and you will
realize your hopes and wishes, and protit through
brilliant schemes, and be more popular, and soci-
able than vsual,

During the Winter month~, if vou are «till
single. you will have a very ~erions Jove affair, and
good opportunits for martiage, if not be married.
Your morals will he olevated, anl you will henefit
thoeh  ~omcthing  connectel with  ecither  the
Chureh,  publishing,  or advertisings, science,
craditors, aml traveling by water, lm\\e\n mch

or loss is indicated through or to rolatives,
sotmething conneeted  with cither the
l

t1ouble,
al throngh
arin e, property matters,
in siche You svaihl
and Imu]m;,' i ~uch,
buililings in the course

During the Spring months. you will cainy very
heavy  fimancial benefite, el Jiberty, aond pro-
sperity. and puch houent is indicated through or to
relatives, also tlirough neighhors, letters, nrowrit-
ings, and  traveling by railway, aute, and in

or throngh pople
avind

unnln‘lgmunnl
W or near |lll|l|lC
Mion,

domestic affairs,

During the Summer mouths, yaur pleasires will
be greatly handicapped, aml you <hould aveid
speenlative  ventures,  and hazardous ganies of

chance,

During the late Summer, and carly  Autumn,
vou should takhe a good bloed and nerve tonie, wnl
guard against ~crvians illness. aceblent, or operation,

aned also stomach, bronch aml kidney toonble,
nervous eomplaints, and fire. burns, cuts, sc .
or bruises, (he omitted tio or three things—F.d)

sl muel trouble or loss is then indicated through
or to relatives ou your father’s <ide alsn through
servants,  or inferiors, if oot throngh  small
animals,

1926
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at this point so many

And

mcon turn to Fatima

i
|
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During the early Autumn months, guarl against
public enemies, quarrels, legal trouble, reverses
aud trouble or loss through the public, and :he
apposite sex.

During the late Autumn. you will be in danger
of Dereavement, and should” guard against {os<es
by fire, robbery, or systematic robbery, also guard
well any plans, or seerets, you may possess or
such will become exposed to others, wha will p-o-
fit through ~ame. Also avoeid religious arguments,
and guard your morals, health and temper. awl
much trouble, or loss is indicated thraugh <o e
thing conneeted  with either the Church., publish-
ing or advertising, scicnce, ereditors. and travels
ing by water. vet. vou will receive much hanor,
credit, benetit and success if not advancerent m
Position,

Your truly,
(Signed) Prof. G. Meyer

GM/NMR 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
15 cold, unfeeling, selfish and frivolous. She
will have narrow escapes irom death, illness
and operation. Escapes >—She should guard
against  serious illness and  kindred com-
plaints, and fire, burns, bruises and animals,
including relatives on her father's side. ser-
vants and other inferiors, {pardon the woit—
Ed) and yvet she will always be healthy.

Please note the facts that the subject died
January 9th, 1919,

Here lucky months are from December
23rd to January 18th, and again we reiterate
Qe died on January 9th.

She should always choose these periods tor
her most important undertakings.  Well. is
not death an tmportant undertaking® Per-
haps the astrologer was right. Please re-
member that we are quoting directly irom
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 he cool. calm
and collected in an emergency ; and is peace-
inl, 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 she will lead a checkered and
romantic life and will travel, yet she loves
the country, mountains and quiet restiul
places and is very shy.

FFurther she is cold, unfeeling and at the
same time good-hearted, sensitive. and senti-
mental.

She is haughty vet lonesome.

The manuscript tells us that she is shy,
modest and reserved and also that she was
horn to lead, command, had executive and
oratorical ahility and personal magnetism.

These factors must befit one individual or
another.  An individual cammot be born to
lcad and at the same time be easily lead he-
cause she is too trusting. She must do ane
or the other. She cannot be sly and too
trusting; she cannot possess personal mag-
netism and yet be lonesome: she cannot he
unfeeling and yet sensitive.

I[s there anyone in this country who can
show us how a young lady can be tactiul and
possess diplomacy and yet be uppish, haughty
and sarcastic? Can anvone show us how
cautious, skeptical, suspicious and mistrust-
ful girl can be casily lead becanse she i«
too trusting and over-affectionate*  Or per-
haps someone will come forward and <haw
us how a capricious, frivolons girl must fight
for her rights, work hard. he 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 bheings are vain. They like to he
told things which please them and naturalls
when an astrologer tells you things whicl
are 309 true you 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 1009 incorrect.
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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 fuul
that there are many more contradictions
than those which we have given vou.

The statement still rests that there is noth-
e in astrology; that it is buncomb, pure
aned simple; that only one-hali of the state-
ments and probably not even that many will
it 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 possithle death?  Why «id 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 detinition of astrology to read
Astrology—a pseudo-science  entirely dis-
croofited, It is pure bhombast, nonsense, but
was the livelihood of quite a few who 3
catered  to the eredulous-minded, to those | ¥
who would like o get a glimpse into the
future by unscientific and unethical systems,
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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 you
build are so realisticc. 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
cannal rust,

Building with Meccano is dead easv—no study is
required. Build vour maodels in bright colors—
vou can do it only with the new

‘ou’ll give the pang a surprise with MUEnC@mR

our up-to-the-minute Multicolor Mee

cano outfit.  No ore colorless, dull
models for vou. This is the day of the
new Multicolor Meccano.

(More anon)
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Model Department {
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: (Continned Trom page 309)
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Send for This FREE Book

The Meccano Magazine—it tells all ahowrt Meccano and has‘ many other
fine features. Stories, conteste, new models, puzzles, etc. Sent free for
yvour name and address.

f
!
'
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Rules
for Model Contest

1. A handsome trophy cup engraved with
your name, will be awarded as the prize for
the best model submitted during the month.
The decision of the judges will be final and
will be based upon, A—novelty of construc-
tion: B—workmanship: C—operating ef-
Aciency of the model as related to the ef-
ficiency of the device which the model simu-
lates, and D-—the care exercised in design
and in submitting to us sketches and other
details covering tiie model,

2, Models of all kinds may be entered.
They may be working models or not. ac-
zording to the subject that is being handled.

3. Models may be made of any available
material, preferably something that is cheap
and easily obtainable, Models made of
matches should not be submitted to this de-
sartment but should go to our Matchcrafc
Contest Editor.

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

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

P—— — - I — e e

ECCANO COMPANY, Inc. Dept. J-1, Elizabeth, N. J.
Down and You Can Buy '

Any WiTTE Engine’
From 1, to 7 H-p. <

To Prove that this “super-
powered” one-profit, light
weight WITTE will save
you one-half the time, la- && = —_— “
bor and cost of any job on == e Most Modern Engine
the place, I guaranteeittodo the work
of 3 to 5 hired hands. Burns Kerosene,

Nearly a Year to Pay Gasoline, Gas-Oil,

No Interest Charges —Scrap the Old One — Distillate or Gas~—
Pay a Little of It Down on the New WITTE YET DELIVERS 257,

With my generous terms my engine pays for itself. Increases farm or MORE POWER
profits $500 to $1000 a year. Thousands say the WITTE is ten Cheapest to operate a nd
cars ahead of any other make-~simple and trouble-proofat rock- d f life-ti
A . f guarantee or a life-time.
ttom, direct-to-you prices. Completely cquiprc with WICO ki ired. C
Magneto,square,protected tank, die-cast removable bearings,speed No cranking required. Com-
and power regulatorand throttlinggovernor. Allsizes 1¥4to 30H-P. pact and easily moved. Balanced

q f : - Is with throttling governor
FREE =V ite today for my big, new illustrated hook and fly-whee e o ggovce
full details of my guaranteed offer. No obliga- that saves money. Fifty New Feat-
tion, absolutely Free. Ofr, if interested, ask about our Log and ““t’i""msl" Me Today=a post
Tree Saws, 3-in-1 Saw Rigs or Pump Qutfits. ED.H. WITTE  ¢ard willdo.
e 3755 Witte Building, Kansas Clty, Mo.
Witte Engine Works 375 Empire Building, Pittsburgh, Pa.
e 3755 Witte Bidg., San Francisco, Calit.
Quick shipments also made from nearest of these warehouses: Minneapolis, Minn., Atlanta,
Ga , Trenton, N. J., Richmond, Va., Tampa. Fla., New Orleans, La., Dallas, Tex., Laredo, Tex., Den-
ver, Colo., Billings, Mont., New York, N. Y., Albany, N. Y., Bangor, Me,, Portland, Ore., and Los
Angeies, California.

e

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

7. Address all entries to Editor Model De-
partment, ¢ ‘o Science and Invention Maga-
¢ine, 53 Park Place. New York City.
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ODD AND UNUSUAL
PATENTS

Part 11.

Will appear in November number.
Lack of space in this issue nrevent-
ed its appearance this month.

You can't afford to miss the No-
vember number! It will contain
articles on a great variety of new
scientific subjects told in pictures
and stories.

D O P P
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BOX CONTAINING OVER $4.00 WORTH OF 0
MISCELLANEOQUS RADIO PARTS, AS LISTED—
ST

WAHILE THEY LAST -- §~:,

These boxes have been made up from our surplus stock which we desire to dispose of before

our Fail Radio Inventory. The $1.00 price will move them quickly because of the tremendous

value. Of keen interest to radio fans, set builders. experimenters. etc. Act promptly—the
supply is limited!

EACH BOX CONTAINS THESE ITEMS:

BIG RADIO BARGAIN 7

! Rheostat 1 .09325 By-pass ZOI;\ssl. Binding ; }‘mcc}ain Tube

1 Socket Condenser ‘osts 2 Porcelain

! Phone ;T?Ck 5 25 Switch Points ! ;l:f:(:l'-ll(-n]lllte __I\_'m'“

2 (',\II:C:‘ Grriel, Gondeus: 10 Comp. Knohs 2 'l“csted Galena 124 Pieces, worth

1 Mica Phone Con- 2 Sliders Crystals over $4.00, for $1.00
denser 1 Comp. Dial

1 Mica By-pass 50 Z:I chz:zwc The NEWMAN-STERN CcO
condenser gt h The Newman-Stern Bldg,

1 Papec Type 1 Westinghouse CLEVELAND N g OHIO
Condenser G-id Leak

e A |
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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 arrav of selected Questions
and  Answers that are necessarv to
evervone in the construction, care and
maintenance of modern sets, including
information on hundreds of simmple and
complex circuits in cominon use today.

Contains 116 pages, 300 illustrations and
is published in the large Magazine Size
9 x 12 inches.

PRICE 50¢

“RADIO NEWS”
AMATEURS HANDIBOOK

Read the Best in Radio
Selected Radio Articles by the Most

Eminent Radio Engineers

. . ) g practical ideas I'he 500 RADIO
IR @y By ey M2 L WRINKLES BOOK is a very compie-
The “RADIO NEWS'  Amateurs hensive compilation of the best time

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¢

500 RADIO
WRINKLES

Get More From Your Receiver
Use This Big Book Full of Shortcuts,
Hints and Practical Ideas

A big book full of shert cuts, hints and

and money saving hints that can be ef
fected. Under fifteen separate and dis-
tinct headings, the entire field of radi
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¢

IF YOUR RADIO OR NEWSDEALER CANNOT SUPPLY YOU USE THIS COUPON

—_——— e ——— — ——————— — — — — — - . 1 )
| EXPERIMENTER PUBLISHING CO., Inc., H Thgse and other. bl'g books of the .Ex
| 53 Park Place, New York, N. Y. | perimenter Publishing Co., on various
| Gentlemen:—Enclosed find $. ... . .. . ........for one copy of | interesting and helpful subjects are sold
| SUPERHETERODYNE BOOK 1001 RADIO QUESTIONS and | at all newsstands throughout the coun
] ANSWERS AMATEURS' HANDIBOOK 500 RADIO WRIN- | try—ask your newsdealer to let you see
| KLES. } them.
|
: NANiE ............................................... l EXPERIMENTER PUBL[SH]NG CO_’ lnc_’
I ADDRESS ¢ 65 s v s s %% boa pig m g9t 30 387 WISEry T e I 53 Park P}ace _ R = New York’ N Y_
| CITY. STATE oottt |
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AUTO HAT
~RACK

Not a ¢ [EATEY
el teeded

ACCEEEINY — SAVE
iy tites s

at. Ernaldes voa
1o ride in coti-

fort
Iere’s the monst zensible,
needed  antn acces-tv an

vears—provides a safe. per-
manent place “for your -hat
while  driving— N\ 1are

Now—TInsure the ~afety ot
vourr hats

rushed  or lost hata—
tached in a mmat - g1
nodel for open or closed
cars—hat is within.cacn
Al times, Made of heavy
metal,  nickeled  or tal,
Black—adds beawty ta anvy
car—Motorists dema it
— &1 with the coupan heiny
/’ hrings this valyahle 2
;, sorvy to vour danr posiioat
f ! —vou save S0c¢ a- the r
\ J ular price is  $1. 30—\t
\

lgents Write for litrac-
tive Propositinn,

AUTO HAT RACK C°
41 West 4t8t. NewYork

SAFETY AUTO HAT RACK CO., Inc.
31 W, d4th St New York City

Gentlemen:—TI enclose $1.  Kindly send me
e Auto Hat Rack, postpaid, at once.

N e

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.

PRICE 30¢. POSTPAILID

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

ST

e

! Important Things Inventors

Should Know
By ILEO T. PARKER

ENERALLY speaking, all inventors
are interested in making money, It
is true that many persons have carn-
ed large sums of money through
patents without understanding much about
the basic Laws that relate to them. but there
are various simple rules of arriving at a
reasonably accurate conclusion whetlier 1 new
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. IFor
instance. many articles are salable only so
long as a particular styvle or “craze” 1s in
vogue, or until 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 vear.  Some articles can be sold only
during the winter and others must wait for a
summer seson. A seasonable invention may
not be desirable, particularly hecause a com-
pany organized solely for that business must
necessarily survive a considerable portion of
cach year without incoming revenue. In or-
der that seasonable inventions prove profis-
able sources of incomes, quite obviously,
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 oiten are the only ones which can satis-
factorily premote the sale of such articles.

The general structure of an invention, also,
must be considered.  That is. whether of «
complicated or simple nature. It is trve
many  of the most complicated pieces of
mechanism, such as the air brake. the lineo-
type machine, printing press, and  others,
have proven unusnally profitable for the in-
ventors. On the other hand, some of the
most simple ideas have made millionaires of
the originators almmst overnight.  In fact,
many simple and useful articles enjoyed a
steady pubtic demand all of the yvear round
during the complete 17 years' life of the
patent, and they. of course. are profitable
mventions,

The wuniversal 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 least one important
advantage of patenting a simple invention
and that is, even if the inventor is not suc-
cesstul in obtaining an outright purchaser
of the patent, he can market it himself with
a small irvestinent and if the invention is
accepted at all favorably by the public a
comfortable income can be independently
realized. But if the device is complicated
and no firm can be interested to purchase
the patent or manufacture 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 he overlooked.
[‘or 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 peritentiary, even though he actually
was successful in selling the invention to
more than one-half of the prospects ‘n 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 lakor which mayv
! have been utilized in perfecting and market-

Aviation
Brings Quick
Success

O young men of daring no other
field of work offers such a fascina-
t“on, such high pay, nor such oppor-
tunitias 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
E:tting in at the start. They made their success

fore others woke up.

Today, these lines offer

no greater opportunities than a hundred and one

others. BU'

AVIATION IS NEW. Get in while

the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating
as the actual work. Every lesson is full of in-
terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is
like readin%’an interesting book that tells you

things you

ave always wanted to know.

Only

one hour each evening will give you the basic
training in a surprisingly short time.

One student, S.F. McNaughton, Chicago, says:
“Your lessons are like a romance, and what

Fascinating
—Daring—
Big Paying
Prepare Now for One
of These Positions
Aeronautical lastructor
$60 to $150 per week
Aeronautical Engineer
$100 to $300 per week
Asroaautical Contractor
Enormous profits
Aeroplane Repairman
to $75 per week
Aeroplane Mechanician
$40 to_$60 per week
Aeroplane Inspector
to $75 per week
Aeroplane Salesman
$5000 per year and ap
Aeroplane Assembler
$40 to_$65 per week
Aeroplane Builder
$75 te $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.
SEEEEESESEREEELEERPEUNUSCREERENEES

1427 Chicago, Ill.

American School of Aviation
3601 Michigan Ave., Dept. 1427 .Chicago, INl,

Without any obligation, send me your Free Book,
**Opportunities in the Airplane Industry®’, also infor.

mation about your course in Practical Aeronautics.
Name

Street

City. a State.... ....




RIS 1926

Scicnee and lnvention for October,

SPECIAL SUBSCRIPTION OFFER

116 PAGE BOOK GIVE

WITH

FSMIN O/OFS

¥3801D00

az6l

RADIO’S GREATEST MAGAZINE

RADIO NF,\\'S. with its 240 pages, is |hc largest radio magazine
It is the outstanding authority in the radio field, carry-
ing morc new developments, mare hookups and more news than any

published.

EVERY SIX MONTHS
SUBSCRIPTION TO“§

FREE
This Big 116 DPage
Ilustrated Book

“HOW TO
MAKE IT”

Building
home furniture, cam-
radio cabinets,
sport devices, etc., is

FREE

vour own
eras,

easy if vou know

on how to proceed.
Then too, you can
save a good deal of

vourself,

“llow 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
can be made by any
man with only a few
simple tools.

ing an invention having fuar better prospects
of a large volume of sales.

Many of the most successful inventors are
keen observers who take advantage of 2l
opportunities.  Some of them work =olcly
1y improve newly discovered arts hefore a
multitude of other inventors are endeavor-
ing to accomplish the same thing. On the
other hand other successful inventors s mply
have confidence in their own ideas aud >
not hesitate to spend the required money
to promote them irrespective of the kinds
ol inventions already patented. The inventor
who ~dlects a camparatively new field in
which to mike improvements, no doubt. ‘s
more likely to patent valuable things th.n
the individual who tries to invent somethinge
new in machinery or other apparatus that is
practically  periected, although of cource
there is room for improvements in all Fne-.
An average individual may find it necessary
to =pend many monuths in diligent stndy T -
fore he thoroughly understands the mechan-

what materials you ism of a lucomative, and yet he may con-
need, and have an il- ceive a very valuable improvement at firs:
Justrated explanation glance.  Every now and then our attention

is attracted to an inventor who almast ‘n-
stantaneously  gained  wealth  and |'..me
through a ~1mp]e improvement of a comp'i-
cated picce of mechanism with which he is

maoney by making Ic~< familiar than many other persans. Un-
these valuable things questionahly it is the idea that counts.
More swwver nmmerous inventors have Doon

made rich by accident, so to speak. Not Lo
ago a United States patent was issued - an
anti-theit device for aeroplanes.  Such an
mvention is practically useless and worth-
less today, but if perchance someone pericers
a safety device hy which aeroplanes are
made a popnlar means of transportation tlis
inventor holds a basic patent from which he
may receive millions of dollars in rovaltics.

Actual cases are numerons where seemin-
Iy unprofitable and useless inventions are
made popular and come into great demand
thraugh an unlooked for change in circum-
stances.  bBut sometimes the apparently ne-
cidanial popularity of an invention i< fore-
seen by an unusunally ohservant inventor who
helicves the change will take place.

other radio magazine. Every home in the About fifteen years ago a certain for-
RADIO NEWS carries in cvery issue more than a dozen separate U. S should Eave one eigner who resides in New York abtained

departments that cover every angle of the great industry from the
beginner to the professional broadeaster or ship operator.

RADIO NEWS has becn radio’s greatest magazine since the very

beginning of radio broadeasting.

(Regular Price $2.50 the Year)

SUBSCRIPTION AND
GET A COPY OF “HOW TO MAKE 1T FREE. e

_.___________.____I

NEND ONLY $1 FOR SIY

EXPERIMENTER PUBRB.

CQO., Inc.

53 Park Place, New York, N. Y.

Gentlewmen:
cathseription to R ADIO
FREFE copy of "IHOW

Name

I cnclose $1 for 6 months I

NEWS .m(l one

MONTHS

of these hooks handy—
worth its weight in gold.

116 Pages
200 Illustrations
Size 9x 12 Inches

Published and Distributed by

The Experimenter

150 RADIO HOOKUPS

What more could vou ask?—130 of the very finest.
popular
illustrated so that a complete receiver can
No out-of-date  Hookups—all
common nse today.

i
f;‘
|
i

most

information,

copies Now.
23 cents.

The Copy

Price

25c

Sold on all newsstands.

sclected hookups
completely explained and fully
he coustructed from the
the finest and best in

today. Fach one

Don’t 1niss thl: opportunity—All Radin and news dealers have fresh
If therce is no dealer near you write us direct enclosing

64 Pages, Hlustrated.
Large Size, 6 x9 Inches

If your newssdealers
cannot supply you, order direct.
Ve pay postage charges.

CONSRAD COMPANY, I~nc,
64 CHURCH STREET  ::

NEW YORK CITY, N. Y.

a basic patent on a popular improvement cn
automohiles. At the date the patent was is-
sucd the invention was advanced far he-
vond the existing needs and conditions. hut
after a few years the automobile industrv
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. hut its
inventor could not he located. A thorough
search was instituted by leading detective
agencies in this country and abroad, hut
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 periad
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.

Verv often a new theught is an accidental
nccurrence.  Howe, the inventor of the sew-
ing machine. which netted more than tw.
million dollars in rovalties, 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 reciproc:.l
movements of a hammer machine which 1«
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 1thinlifre at that early time that it mighe
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Build Your Own Airplane

Blueprints 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
Sale on Complete Set of
Parts.

Real performance in a light Monoplanc. Blue
Prints are life size, A Motorcycle engine w:il
give this plane real performance.

OUR NEW AIRCRAFT INSTRUCTION
BOOK FLIGHT tells you how. Blue Prints of
hoth planes an special sale NOW! Send 25¢
tor illustrated book and constructionai details,

Write today|

LINCOLN STANDARD A'RCRAFT COMPANY

Dept. A 1 LINCOLN, NEBRASKA

§ 00000000 COCOCCR0N
ANITA Users
Shapes Praise
While itas a
You Sieep Priceless

Possession

RESHAPE YOUR NOSE'!

You can surely and safely mold your nose to
beautiful proportions with the

ANITHA NOSE ADJUSTER
shapes while you sleep or work—painlessly ,comfortanly.
- Results speedy and guararnteed. R
{ Physicians praise it highly.
2] No metalto harm you.
0 FREE BOOKLET
Koinxa way to facial beauty and Lo
appiness, H'rite for it taday. 7 o
Gold Medal

The ANITR Co:  Won 152

ANITA Bidg. Dept. 1073 Newark, N.J.
feoececsoeovecces)

AXEL CHRISTENSEN

(Famous Vaudeville and Radio Stav)
Will Teach Youn

JAZZ PIANO PLAYING

IN 20 LESSONS

His wonderful system has mades thousands
f succesaful pianists since 1903,
¢*‘Christensen School*’ innearly
your phone book for local
address: by mail.
SEND FORVREE BOOKLET
ET AXEL'S COMPLETE JAZZINSTRUCTION BOOK, show
T L e s "y fune, with now breaks. fills, b oping
work, from your local teacher or sent postpaid for §2.

PIANO TEACHERS: 's';ﬁ:?-"“ **Ch

. in your town 3
yourgolden opportunity—writs quickforiucrative propos.tion.

CHRISTENSEN SCHOOLS OF POPULAR MUSIC
Suite 440 20 E. Jacksoa Blvd,, Chicago

PIMPLES

Cleared Up—ofien 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,
amply send me your name and address today—no cost—
w chligation, CLEAR-TONE tried and tested in over
100,000 cases—used Iike tollet water—is simply magical in
(tampt results. Yéu can repay the favor by telling your
riends; tf not, the loss is mine. WRITE TODAY.

€. 8. GIVENS, 468 Chemical Bidg., Kansas City, Mo.

A Print Your Own

Cards, Stationery, Circulars, Paper, cte, Save
- . Print for others, big protit. Complete
outfits $8.55. Job presa$ll, $25, Rotary $11.. All
easy, rules sent. alrim for eatalog presies tvpe
lote. THE KELSEY CO., P-47, Merideon, Conn.

7

THIS CLASS PIN 35¢

Silver plate, your cholce, 2 colors enamel, any 3 let-

ters and date. 12 or more 25¢ each. Jterling Silver,
She. 12 or more 45¢ each. Free Catalog sluwes
Rings, I’ine, Emblems 20c to $8 01 each

883  Metal Arts Co.. Ine.,7723 South Ave.Rochester,N.Y.

prove a profitable machine to manufacture
and sell. But it was not long before keen
business minrds offered financiat aid to the
inventor of such a labor-saving piece of
mechanism.

The facts prove that the first model of an
entirely new invention seldom cperates 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 cradely. 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 ubtain 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 secarch-
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 es:ablishing the
usage of an entirely new thing, whercas 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. Tor
these reasons all inventors should very care-
fully examine the patents fouad in searchcs
of the Patent Office records before deciding
not to patent the invention. Furthermore, it
should be remembered that a valid and strong
patent can be obtained on a combination of
old and well-known elements, provided. cf
course, new and useful results are accome
plished by the unitary functions 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 ard 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 oh-
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 ‘o transmit the
human voice over wires as may he 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 wha apprehended this crim-
inal are to he congratulated, and it is to be
hoped that his punishment will be prompt
and fitting, that it may serve as an example
to other conscienceless schemers who enrich
themselves at the expense of their fellow
creatures "—Contributed by Lewis Braden.

HIGH SCHOOL
COURSE IN
IWO YEARS

YOU ARE BADLY if you lack
HANDICAPPED [ i515hool

raining.
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.

FIiT 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 idle 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
Dawls H-726
Drexel Ave, and 38th $1., Chicage
[ 2 8 ¢ % B R B 1 R L 1 B N QN ]
American School
Dept. H-726  Drexel Ave. & 58th St., Chicago
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“] know
he’ll make good”

“I picked hiin because I know I can
depend on him to handle more im-
portant work.

“He hasn't been here nearly so
long as Tomn 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.
I wish I had more men like him.”

Why Jdom't pen stwly and get yready ten?  We'll ho
flad to belp you if yon will only make the stmt. And
he way 1o do that s easw.

Chooge the wmk you like hest in the coupon bilow:
then matk and wwdl it 1o the International Correspon-
Minee Schools today,  This dousn’t ohllyate yon in the
1east, but it will biing you intermatlon that will help to
statt you on a successful carcer. This Js your oppor-
tunity.  Don’t let it slip by.

Mail the Coupon for Free Booklet
lNTERNATlONAL GORRESPONDENCE SCHOOI.S
Box 6168-E, Scranton, Penna.
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] 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

Buy now -nd save G0 percent, Nwelst

model, case hnrden frame. bl
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Tt MAN NOBODY KNOWY,

Pruce Darton.  Stirf cloth covers 33,
220

by

"

XN pages.  Published by ‘The

Bobbs-Merrill Co., Indianapolis, Ind.

2250,

This  extremely  popularly  written hook  will
dembtedless live for wany years and be {found on
the lilwary or study table of many homes. Mr.,

rton,

who is a welllknown writer of the prisent

has here andertaken to show us in popular
age what a  wonderinl business  man  and
execitive Jesus was.  This book brings the old

aspects of the subject up to date and mixes them
with present day problems and Innman situations.
Tt required a very careful study  of the Bible
and myriads of cvents in the Hie of Jesus to
able to write a book as well as this is written,
It is interesting abonve all perhaps to know why
the huok was written, and the author in an open-
ing preface tdls “How it came 1o be written.”

FLECTRICAL  AMUSEMEXNTS AXND
EXPERIMENTS, by Charles R. Gihson,
FREE., Siff cloth covers, 57 x 7377,
iMustrated, 214 pages. Published by 1. B,
Lippincott Ca., Philadelphia, Pa.

A gnantity of woll-kaewn clectrical experiments
somewhat medifed in !]nil deseriptions and with
new illistragions are siven in the pages oi this quite
intoresting woirk,  The #laa is to m ke younge people
do their own oxperimontiog, The boy, or let ns
even say a pirl
phome or teleplvme  cortainly deserves far more
credit than one whose amusement comes from per-
Faps a $150 guddel vailvoad. The whole idea of
the hook is 1o have youmne people o things fnr
temsches,  Ttis a sort of axiom with *those who
1w that we loarn mor s irom onr failures and mis-
1 kes |1|u| from ony other source. and there are
Cooggh deseriptions of hiooncmade  apparatus con-
thined in this bk 1o tcach the voung student how
to cereon difficiltios and how to do expoiments

be |

who construets an (l])(’l.lll\t’ micro- |

1926

Science and Invention for October,

Rare Bargain!

HENSOLDT

GERMAN

BINOCULAR

]‘OLTl vATHE PURCHASE at @

plvantagenus  prkes TENS-
OLDT and M \“(I-\! 1AL Prism
Binoenlars,  MARENCHAL  made
by lx-mh Company famous shee

ING2 for Bhooulis,  HENSOLDT
made by M. HENSOLDT & NONS,
) Wetzlur, German Thi-e  Hinoey-
s are ueed by IGadins Militay and Nasal forces uf 1t
W hBD seftower Macnitication; superh lettses; b |I-
Tuminations cvquicate slefinivion. Wide tiehd of
Afvidodl oveesrenate and whith adjustents, L
ok oot oaller strap-s sl price $12.

323 50

L'O.\l)l (N1 lu\'l‘\\l B! See Mile, away! l)lmq\c peuple,

sty mame, stones, sponts OFF in the olistanee
them
vista !

Qur m,Llnl ile Lin h-nl tnmnmv Tasts)

t to yoeur lnl' Open NEW Walls I~—
Preuile the Tloill of Dashing Sports! g
tound e o ving investment. Indtsnensnble lor hunt-
ing, hiking, mctcring, yachting, races. games, shooting, ob-
servation, bird and nature s!udy, ete.

Yours For 10 DAYS' FREE Examination !

Send NO Voneynow! “Pav

Gmpm NOTHING on delioor-,

A L t'l\/O)' Binoculars ¢ -

0 10 Daxs’ Trial Absoli e
FREL

in varions Lranches of deetricity  with apparatns 11 preased, sou may pay uu lhlllg(L 1'han:
which he has made himseh, .00 MON
or, if vou wish to pay cash at t‘nd of$ 75

MICRODBE H L—~"| RS, By Paul de m I’-l) S, dednet $1.75 and send

et SHT e Hiutrated 6x8Y% ' (.I:r_'. or Vo v Order for $21.75 in

! . o ¢ . XOy2 FULL SETTUIMINT,  Otherwise

inches.  Board cover.  Iarcourt, Brace & U et an themn. Onder NOTP ! Limited Qiantity!

Co.. 383 Madison Ave, N. Y. C. Price. ‘Se"d NO Money! Pay NOTHING on Deliver

| —— —— o —
$3.50. "SEAVER-\ WILLIAMS CO
There is a great fasdnation for the layman. as Duprters, Fapoters, Natlenal Mall-Ovder 1Ton-e

will as the sceniist, in the subvisible world—the
world that can he ~hown to us only by the use of 4
microscope. People 3 a whale u1|17c that there
are thansands of different kinds of “bugs™, which
in many ways affeet our daily life and healih, but
there is an appalling lack of knowledge about them,
We speak more or less ghh!\ ahant vaccines, anti-
toains, the isolation of \.mmh germs, ete., but when
the bottom of the matter iz reached, there are mony
who are unahle to tell the diffierence hetween the
terms employed above.

Even though people are familar with these vari-
ous terms. the chanves are that the names of the
pioncers of the searchers of the world that s
Lounded by the limits of a drop of water, are just
names and little more, Pasteur is a name that is
familiar to necarly all, but wha has heard the_name
of Leewenhoek mentioned at the same time?  Yet
this man was c(very bit as great as the energetic
Frenchman, hecause he was really the Christopher
Columbus of the microscopic world,  This Dutch-
man, who had nn scientitic training whatsoever, dis-
covered that drops of water have inhabitants by
weans of microscopes of his own construction,

Abont twenty vears after Leewenhnek died there
was horn an Tralian named \p'lll.uw.ml who started
prowing  his own micrebes in jars and studying
them.  Years later  DPasteur fonund that microhes
could he put to use in preventing discase hy the
u~e of vaccines: then came Koch,
try doctor, wha had only a microscape and had to
improvice all his other apparatus, hut as he grew
older was considered the frremast microbe hunter
in Germany, and identified a mosquito as the dis-
«minator of malaria.

Other microhe hunters that are mentioned in Dr.
Jde Kruif's book are Roux and Rehring: Metchnik-
off. the madcap Russian: Thedald  Smith,  the
American who found nut that ticks spread Texas
fever among cattle: Bruce, Ross and (.r'\«l. who
foumd that malaria was spread hy a certain mos.
auitn: Walter Reed, the valiant  American Army
dactor. wha found the remedy for vellaw fever: and
Panl Ehrlich, the German, wha gave to the remedy
he discovered for the workd’s most horrible discase,
a number,

Theze men and their work Dr. de Kruif has told
of in a manner that is only ton seldom found in
works of this natnre. He presents his characters so
that vou feel their pleasures when they trinmph
and thair sadness when lhur exveriments turn out
unsuccessful—in shart he o the human side of
the investigators, Tf more hooks on kindred suthe
jects con'd he written in this style, there is Httle
douht that there would e a grent “deal more interest
chown ameng laymen in scientific matiers. Tt i< a
hook which we heartily recaommend to evervone
whether thev he <C|en||'|cnﬂ\' inclined or not. for it
will give them some idea af what pioncer microbe
investigators have accompiished.
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Wnte today for this new book. 1t tells you how
a law training will shorten your road to suc-
cens. 1t also carries a vitaland i inspiring mes-
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Find out how you can learn law right in your own
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Young man, learn aviatiom,
Build this classy plane «nd

<~ FLY
learn to construct and opers
alc aireraft. Use your motciexle
cnulno or our ‘Meteor” 20 hop.
motor,  We furnish parts very rei-
sonable to build this wonderful
little **Meteorplane’’ the ‘World's
first  suecessful  Light 1'lane
" Send $3.50 fur complete vt of
y blue prints and  parts pie
N Tist of this latest Model M-T-2.

IRWIN AIRCRAFT COMPANY
130-0-Street, Sacramento Calif.
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STOP
Worrying About
YourJob;:é Future

Don't bhe satisfied with ordinary low.pail jobs
that get you nowhere—that you can lo.e by strikes,
Iackouts and layoffs. 1f you are an Mmerican citi-
z=n, 18 years or older vou can get a Government
Civil Service positicn. Pay is from $1900 to $2700
to start; work is steady, hours easy, vacations with
pay, and plenty of chances for quick raises to better
paid positions,

Let me train vou 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, Past Office
and Rural ranches. Hundreds of successful stu-

dents. I was a2 Secretary and Secretary Examiner
for eight years. Write for 48 page free bhook.
Tells all. Send postal now to ARTHUR R. PAT-

TERSON, Prin,

PATTERSON CIVIL SERVICE SCHOOL
Deot. 182A. Wisner Bldg., Rochester, New 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 Thermo-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.

BOW LEGS?

‘This Garter (pat’d)

{ Makes Trousers Hang Straight

if Ll.egn BBend In or Ont
Self Adjustable
Xt BRolds Sox Up—SNhirt Down
Not a ““Form” or **Harness"’
No Metal Springs
Free Booklet~—D1ain Sealed Envelope
H TER

Dept. 3¢ NEW LONDON, NEW HAMP,
-— 0 —

. You can read music like this quickly
IN YOUR HOME. Writs today for our FREE booklet,
1t tells how to learn to play Piano, Organ, Violin, Mandolin,
Guitar, Banjo, etc. Beginners or advanced slnym. Yoar
only expense about 2c per day for music and postage

AMERICAN SCHOOL of MUSIC, 57 Lakeside Bldg., CHICAGD

BE AN OFFICER

IN THE U. S. COAST GUARD
$1,700 UP TO $7,500 YEARLY
$:80 yearly at the U, S, Academy
while trainlng. You runk FEn-izn to
Captain fn service. _Age requirements
I8 to 21, Wrlte D pt. IR, for in-
formation, COAST GUARD
PREPARATORY SCHOOL
4000 _Ga. Ave. N.W. Washington, D.C.
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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 toois pains to explain that instances
have been known where inattention and dis-
obedience in matters spiritual, have bheen
fatal to the medium,

After sitting in this position, which was
far from comfortable, for a few moments
. . . audible taps were heard coming from
the table.

Slowly . . . distinctly came the knocks
...0n€ ... two ... three . . .

Then a ifew 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 . . . siowly ... 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 presencc
of an unbelicver, 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
dear ones about us. 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 scarcelv 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-
ploved 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 tahle was accom-
plished by the pole being pushel 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 medinm might have mysti-
fied tne, so as to furnish him an opportunity
of describing one that [ had over-looked.
The truth of the matter was that much timz
and experimenting was devoted by tha
medium and her aides, in perfecting so un-
vsual a method of accomplishing this so-
called spook table arrangement, which has
no doubt mystified numerons 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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This ma i sure
of his job

F SAW the handwriting on the wall. Men
around him were being dropped right and
left. lle 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 d'|y his cmplovcr 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 vour first lesson.

"I don't mind saying that this letter Kas
saved your job. T had you on the list of men
to be dropped. But 1I'm going to keep you now.
And there are bigger things ahead for you. The
man who thinks enough of his fulurc to study
his job is the kind of a man we want.’

OW about you? Are you sitting on the anxious
bench wondering if you will be the next to go?
Or are you training yourself so that you will not
only 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.

—— — —
INTERNATIONAL conn:sPouosucs SGHOOLS
Box 6167-E, Scranion, Fenna.

Oldest ond largest correspondcnce schools in the world
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| Accountancy (including C.P.A.) |7/ Civil Service
| Nicholson Cost Accounting | Rallway Bafl Cler'
] Bookkeeping Common School Subjects
ll‘rivnte Becreta High 8chool Subjects
Spanish l'El!"ronch 1lustrating

TECHNICAL AND INDUSTRIAL COURSES
IElectrical Engineeriog
{‘ lA:chuu.ls Blueprints
]

Llectrlc Lighting
Mechanlcal Engineer Contractor and Builder
]Architectural Draftsman

Mechanical Draftsmani
|Chemistry P P’harmacy
Automobile or
Surveying and Mapping Alrplane Engine:

IMetallurgy {0 Minin “|Agriculture nnd !’ouluy
Steam Engineering [J l.udlo {,_mhlhemnuu

'\larhlne Shop Practice
r[lnllroud Positions

Gas Engine Operating
E( iv1l Englneer

Name

Street
Address

1[ yllu ruide in (‘nnudd nrud this mnpnn To the ‘Interna-
lumul Cor ¢ 2 Limited, Montreul

SAVE HALF
GRADE A

QUALITY
. GOODS

Any fiandy man can

install his own plumbing

awl heatlng h) our hew, easy

method, FREE finstalling

plans show you how. Ymm

save waste and klgh laba

cost with our cut-to-fit sys-

tem. Fifty vears of cconomy service to home

owners, farmers, builders and mechanics,

AMillion dollar plaunts behind our guarantce.

Free Beok shows everything in piumbing

amt heatinz ﬂxlmrs and sunpplies.  Write
tday. HARDIN-LAVIN COMPANY,

104-16 West Pershing Road, Chieano. 111

ESTADLISHED
1878

880, 5 - lc:der.
boys, writa {or Free Book today. Stat

armer Baras Sdmhzvhilmmz

to your ue

Radio Wrinkles

Clock Hand and Dial Pointer
@

DiAL < CLOCK HAND

-\

W

Use an old clock hand as a dial pointer to as-
sut you in adjusting and logging your radio
dials.—Fred Schlumpp.

Geared Vernier Dial Adjust-
ment.

[ i

OPENINSL|N - I’: Ll /@ -.L-' tll
N \ CONDENSER SHAFT &

\‘\\ II(

\\\\ ”

GEARS
KNOB SHAW
\\- - ‘

A simple method for eliminating dials from the
front of your set and providing an efficient
vernier control.—Author please send address.

Plate Current Indicator

CONNECTED TO |
PLATE CIRCUIT OF
RECLIVING SET

25 T0 .SMF TO SET

A milliammeter in the plate circuit of your re-
ceiving set shows current drawn by tubes. The
shunt condenser prevents howling.

Radio Vacuyum Cleaner

BICYCLE
PUMP

\.’_

DUST
Y « RADIO S3ET

Dust collecting on instruments inside the radio

cabinet will greatly lower their efficiency.

Keep your set clean by using the system shown
above.

St‘l'. Nes

!
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‘B’ Power with
‘World Radio Storage"B” Battery
Lasts Indefinitely —Pays for Itself

Dependable. Quict‘‘B’’ power, clear without *‘hum
Economy you have never buefore thought possible.
Convenience. Outstanding performance. Recharge !
for almost nothing. Solid rubber case insures against
leuknuo or avid. Extra heavy glass jars. Heavy rug-
tr plates, Approved nnd listed as standard by Por.
Ruitio Lal or-torle-. Pon. Sei. Inst. Standards, Rauio News Lab.,
Lef nx Inc., end other Kadio nulhurmeu
Extra OHfer: 4 Batteries in series (96 Volts) $10.50.
SEND NO MONEY 1 juststate number of batterica
s wantced and we will ghip same
day order in recelved. Puy exnressman after examining batterles.
per cent discount for cash with order. Send your order today—NOW !
WORLD BATTERY COMPANY
1219 So. Wabash Ave. Dept. 83 Chicago, 1li.
Makerr of the Famous “orld Radio " A" Storage Battery
Uricea: ¢- rolt, Ino 1. $10. ..n uAm . $12-50; 1.0 Amp. $13.25.
uuupptd with 1{ ubber Case,

Worl

ETORAGE BATTERIES
m-m_mm

Set your Radio Dh{‘v; for

the new 1000 orl
Storsge Huno ¥ Station,
Chicaxo. Always

something interesting.,

Do Your Own Wiwrng
And Save 50’0

Thousands of yvoung men have become expert
wiremen through the simple rules and tables
given in this vear's STANDARD WIRING
it contains The National Electrical Code explained
and illustrated. New illustrated chapters on Outside
Wiring and inside Wiring for all systems for bcth
dircet and afternating currents: House and Residence
Wiring. Garage Wiring, Thcatre and Moving Pic-
ture Heuse Wiring. Marine Wiring, Elertric Sign
Wiring, Radic Wiring, How to light the lhome.

Hew to install, operate and care for Gemcerators, Mc-
tors, Storage Batteries, Mcters, Electric Ranges and
cvery kind of wirirg device fcr light, heat and power.

474 Pages. 381 illustrations. Pocket
Size, Sent Pcst Paid cn receipt of Price $3000
New York

Aviation

13 West S0th Street

\ . Conre
m A Adiplane

=l
Vooneering, Many

vonocarn §2000 to $10,000 a year. DBig 1Toer
outtit of aliplane purts. Write tor Freo catul ;.

WESTERN AIRPLANE CORPORATION
“Dept. £-1("" Monadnoek Bidg., Chicago, (1!,

BECOME A LIG %
()

TRICK CART

Send $1.00 for B-ginners Instructions with
L!ugn Preducing Proaram of 23 Comie Trick
drawings. Catateg of Chalk Talk Supplies Free
BALDA ART SERVICE, Dept. 4. Oshkosh, Wiscorsin.

How to Earn a
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—

SEE PAGE 558
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Battery Lead Protector ELECTRICAL EXPERT'S OUTFIT

Complete when

_/— RADIO SET

RUBBER
Make Things at H
Y343 can make almost anything—Furniture, Gar- B8 BATTERY
ien 7n His. Flowwer Borx, Tovs, Radio Panel and g .
onsole and countless other things, with

SpeedWay Shop and Tools .1_&:&':{“\,#:-

A compact metal and woodworkms_z outfit for me- -

~hanics. hauseholders and “handy’ men. Driven
i the famons SpeedWay motor.  Tools quickly

“irerchangeable, A rubber hose may be slipped over the battery HERE ARE THE Too'_s that maLe

o leads to keep them together and prevert cor-
Banch s?w NLlagfoll:u E:“(,:relzerTsou?olr‘Pumblo Eosianjfromfizcidpfumea money. Freel too, if vou accept this spe-
’ *Saw, Cleaner, Drill ' : . D
~1ch to any Iaamp s:Jc';cct n:ul convert your COmpaCt Rectlﬁel‘ Umt) cial offer for S. of E. electrical training.

el to a complete private workshop. Have the JUSt a few h:lppy hours each week

ALUMINUM

Sins tlying in five minutes after receipt. / home means big success. Work that's
FREE INSTRUCTIONS — fi”. g full of thrills and fun, Send coupon

We furnish complete blue printsy
1 instructions for making the
-ema shown, and dozeus of other
“seful articles with

SpeedWay Shop L .\Jf

for FREE book.

OUR MONEY-BACK GUARAN-
TEE BOND means that your training
must nbsolutelv satisfy you or every
penny is refunded. S. of E. training
makes good—with you. Qur 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

10 LAMP | ' |
TERMINALS | '

f3r vour own home or for sale.
can buy two or three units ,
r<t and add others as you TO 110 V AL =f=

:1 them.
ONLY $10 DOWN

We make it easy to pay while
vau enjoy these sturdy teols in
sour own home.  You ean do
Wood  Turning, Rench Suwin.
seroll  Sawing, Tortahle Saw-

B ing, You o buttinz  pel. 7 T .
P ool o (Fif 'l::":'"“' 0‘“”',;',",“1‘1 B i, America says, “T'he best recommendation
N U (> e Nywlere 8

ey o g et BORAX . [ have for your school is the number of

] ; : 1 - e < . 00 M
1+ 10 DAYS’ TRIAL soLuTION| £ e your graduates who have made good in

Test the SpeedWay Shop for 10 el . 3 N i ‘hei ini i
Y nl.(n_\s: ir‘xe yu'::;“owr::yhau::-l.‘ lr{ it § . | LEAD 0}]1’ ?'rgamzatlon_ ’Ihell’ tralnmg 1S

b dors less than we clail, fetnrn . : nght.

it.

Free Blueprint Service

LET THE OTHER FELLOW slave
=) | away at $25 a week.  You get the real

I:‘:n.-h mon{th rm.'ls _velar v:{e fur- o

N rint sour . . . g .

[lt-lvlrlhzl arr';‘s h;llx‘»ﬂ)ou in other This unit f?r charging s'orag? B” batteries Job wlth S Of E tr'lmlng Our men
ways to get mazxlmum servle: may be easily assembled and is very compact.

. trom the SpeedWay Shep anit —B. G. Switzer go to the West- .

Tig-Saw Unit Tools.  Write for st of blu® . : rn Electric. Har In Business for Yourself

prints. nd ° & o g are . N _
Write Today For Full Information ountlng Loud spuker nischfcger Corp., & x5 "

Ev2r7 tool in the “Xhop’ is high grade, for regalar
virk, A money naker for the small b man. Wrlte \e— LOUD Com-‘non\\'eulth O
teiay. i

SPEAKER Edison and other
big electrical con-
cerns. Or you go 7 %, J 3
into business for Kuwdreds of S. of E. Stue
}'OUI‘SC” and be dqnt: locate for themsclves

with our help and maoke big
your own boss.  money.

Electro Magnetic Tool Company || REAR VIEW
(830 S. 52nd Ave., Cicers, 1. (Adjelning Chlnlo) OF

———— e —— e m e s e emee v e CABINET
Dept. 310, ELECTRO-MAGNETIC TOOL CO
| Dear Sirs: Please send me full particulars l
a"%out 10.day free trial, free blue prints and $10
' stawn payment, I
|

LOUD SPEAKER $65 A WEEK AND UP is just ordinary
BRACKET UNIT pay. in electrical work. Even common elec-
/ tricians make that much. But with S. of E.

trainng you can be an electrical expert and

L= === get the big job.

/ OPPORTUNITIES BY THOUSANDS
{ every day. No slack seasons. The electrical
R v S ¥ boom is just starting. S. of E. men are de-
R SRS i r-: ! i manced first because our 22 vears' experi-
S0 0 ok LA eee—a ence means better and more practical train-

TO == ing for our students.
Brass strips may be used to mount a loud 64 PAGE BOOK NOW FREE—send for youe
speaker unit on the top of your radio set. This copy fr d

will eliminate long leads.—B. G. Switzer, A Personal py free and post-

Challenge paid. Money-Back

EARN $25 WEEKLY ~ Cage Antenna Spreaders Whaverer vour pres. guaranty that our
AL

IN SPARE TIME ent_ocrupation we csn course satisfies or

$50 TO $100 IN FULL :;-ln o r:'u: enctle:.\ money bﬂde. !\'Iail
TIME ' yourself in my hands™ gogp?qlm ay with-

T.earn at home— Qscar Werwalh, Pree. ut fai.
W sh ﬂ:nn]nzmglv On%ens LI EE LY TS I---------v'
« ple  method  per-

el by foremost : cl'P Now‘ 1 . 365 A WEEK L}
<o card expert. N WEAR 1 ® Charles l‘ tt'ln- AND UP' ¢
Coevims  traing or INSULATOR H es:rhi:?ul of Enain- n;tlu I\ ! l A chance of l:

vilie ded. S 1 Jlectrie whzard®  peal car i -
e s "N HOLES DRILLED TO § Deot M676.  of General Kler- tetrloity for pour- I
ove s orin N RECEIVE WIRS bRt e o e S B
P m\\'l\ cnrd~.l I)c-n}nml\ ste ]k(“fh growing \\\‘ H }’Ieasc sand mte LIJ:rdog{ gd‘;)llso{y :..i.ml with a,ﬁé::
Quick. steady profits. Wark for others— re= and post- i trical concerns.
Trstart your I'(r\’\\n business, Tt is 01}\ to ) LEAD IN : tm, your 64 Yalc ?olr’kl gl\'lr{lg detax]s\?f S. Olt; Ek:
carn b 5 \\u: v in \pln time—or from rodning, detalls o your oney-1ac!
230 to $100 in full time. Write NOW for Special ROPE MAST—> : guaranty. Y .
Ofer Imlll bc'umf;xll\ illustrated FREE hook giv- [ [ ]
e whale story n l||g money oppartunities 1 N S = 1 S sesasssenne
Sascinating field—and telling II..“ \”:‘u“xln ,,l-: A number of phonograph records Yolted to- : 4
sare vourself quickly. gether for strength may be used for cage an- g Address

WASHINGTON SHOW C\RD SCHOOI. I tenna spreaders if drilled as shown to receive e

Room 2610-D_ 1117-15th St., N.W., Washington, D.C. wires.—Fred Ebel. ] -
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Advertisements in this section twelve cents a word for each ins
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less 1!

Ten per cent discount for 6 issues, 20 per cent discount for 12 issues.
tisements for the December issue must reach 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
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Opportunity Ad-lets

QU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and inv
every month by rcliable firms, dealers and amateurs from all over the country,

] ; a No :natter what you may be
auomobile accessories, the opportunity to make money, or anything else, you will i

nd listed here the best and

ertion, Name and address must be included at the above rate.

¢stigate the offerings made
secking, whether supplies,
most attractive specials of the

Cash should
tan 10 words acce pted.

Objectionable or misleading advertisements not accepted. Adver.

York City, N. Y,

Advertising Agencies

Agents Wanted (Continued)

Correspondence Courses

24 Words—355 Rural Weekiies $14.20. Ad-Meyer, 3112~ $15.08 caily in advance, No investmnt.  Exclusive ter- N =

SI Harttord, 8t 1 Ma, i o ;1",’]’2‘ ".:':' A ‘.""hll':.'"'ll;; l""'f’l {‘""k'"’ selhon ouurs:|:'uxqcl'.;:::u;::?fmel:l!-sh::'\'hlt'?ur"\'li)lu-yAlllnucll‘»:hl;:‘lT ra T

DLIRLE - - q ; vweliy " iy e se i, % osaving, ) antee,
Advertising in ali_ magazines aiul tiew-bapis 01 fmblisie d AL Telly tw, B te_T-laml._ Chicago. Lists free. (Cuunses bunght).  Les Mountaln, FMsgali, Aia-

lomest  rates, ving  rates, elosing dates, o1
—refimded  thst Taylor's Advertising Seevi
Sown Bldg, Recktond, JH.

' FE I L I R T R T T T RTINS '

Agents Wanted

Agents—I1iest seller; Jem Rublwr Repair for tire< and
tubes; superredes suleandzatlon at o snving of over Shn per
cent; put It on cold. It valeanizes lself in two mbnutes and
i puarantoed 1o st the e of the the or tnbe; sells 1o
overy auto owner and aceessoey deader.  FPor panticalars how
to make big money and tree sample, addiess Anazon Bubbi;
Co,, 1"illadelphia, I'a., Dept. 601

$ut—5200 a week. Genuine Gold Letters tar stuie win-
dews,  Easily applled.  Free samples.  Liberal offer to
pencial agents.  Metallie Letter Co., 111 B., Nurth ¢Cluk,
hieago,

$10 daily silvering mirrors, plathiy and refinlshing lamps,
reflecteas, autos, beds, chandeliers by new methud.  Outtlts
turni-hed,  Write Gunmetal Co,, Ave, 1, Decatar, 111

Bankrupt and Rummage Sales. Maoke $30.00 daily. We
start you, furnishing everything, Distributers, wpt, 171, Gty
Divistin, Chileago,

Make Money Silvering Mirrors,

relinishiag autn head-

tights, tubleware, anetal plating, bed steads, ebandellers,
Ouitits fornished, Inteinational Laboratories, Dept, 69, 309
ifth Ave,, New Yok,

Agents—New Plan, nuikes it ea sy ta carn
STanon wedkly, selling shints dirert to wones,

30,00t
N capital

m experbenee needed. Tepresent a 1eal manntactun e Writy
now for FREE SA) P Madlson Ceompany, ! Broad-
way., New Yok,

Real Sclling Sensation! Treisendous cainings whale or
paat thme!  Uatented Tt Wi Bottle Tventlon neede)
evarywhere,  Bix ecommisvions,  Extia bonnis,  We deliver.
Write qnick. €919 1.b] Cetpr., Midiliehota, Mass,

Gold Initials, easily applied on Automobiles. ot
moneymaker Galay.  Cost Se, don et 21,0000 Nooex)we irnea
tecdad, Free irles, Raleo™ Monmoams, 1003 Wa-h-

invton, nstin,

To sell Ray-0-
ings, Sample 50c.
Yk,

“"Agents: Our new houselicld eleaning device washes anil

ite cigar and gas_lighters. Big eain-
Rapid Mfy, Co., 799.L Broadway, New

Mijes windows, sweeps, cleans walls, seubs, mops,  €usts
Ires thany breoms,  ver hadt Protit. Wiite Haper hush
Waks, 152-3rd 8., Falrfield, Towa,

E~cton Maid Frocks for Wemen and Children—uaiiinally
T = tunonsly popukir. From mill to waarers $35.05400 to
$2u, Cheat ineome produects for men onnt women agents,
Wilte for selling outiit. Husworth Milis, 13-18, Melrose,

AMaae

Makc-Sell  Your
kinds, A1l Jines,
Wishingtim, 1),

Agents—IHpgi st
homes BESTI'FON
telephoning ; M1
Ens which evensl
held ehange and k
Brouklvn, N. Y.

S.11 by Mail! Big
targalne,  PPartlenlins
Chiieazo, [lirels,

Big money and fast sales, _owner huys g0l
tials for his auto,  You charge make $1.35.
orders dally ecasy. Write for particuliis and free samples,
Amerfean Monogram (o, Dept. 71, East Orange, N, 1

Just Qut—IPtatented wpron withont <hings,
o bntmons. On or off in a {iffy. Over oo €7
s pald dafly,  Wrlte for free sample offer.
0-17 N, 11th 8t., Nt Louls, Mo,

Newest Invention! _Aholishes kinks, snarls amd  auto-
matically enils telephene, elecivle fion and  lamn conds,
Lrensemwives, buskness men, ecmpankes actually buying 5 to
S0, Fiee sample to wovkers,  Neserkoot, Dept,  E-10,
MeChirg Bldg., Chileagao,

Real Scling Sensation! Trewmendonx
part time! Patented ot Water Batile
evirswhere.  BRlz commlsslon,  Extra henus,  We  dellver,
Wiite qnick, C1019 1aobl Corp,, Midllehmo, Mass,

Real Money.. Y¥or cvery man who wants to waik., Yoa
can make $10 cvery day scelling MeNess Produets. You ean
ke wlntever vy want to if you ean qualify for Resi-
-t Manager,  Write for the faets.  Furst-McNess Co.,
AL, Senlight 1., Freenort, TH,

2 Wenderful fnventions! Startling vlan  glves enatomer
free guld plated desiee making ohi phonegranh sound 1ike
ithephonie  Vietrod Other  Aboldies needlee,  Bradley
sold 56 in 36 culls,  Everplay, Desk 110, McClurg Idg.,
$ 0o,

Ea-n $10 daily silverinn mirrers,
wetatware, ek Yiers, headilchts,
furnlshed. N, Tiecio Labovatmles,
Yook,

Pmmlas, Trocesses. All
D. Thaxly Co.,

Own Geods.
Catalag, cheulars tiee,

money makers ever offercd, Sell ofices,
5. whieh anakes both linds fice while
COLLAPSIBLE GARMENT HANG-
want<; and EVERIN Kovpnrse to
1. Kalina Cempany, 1508 Avenue N,

Nmelties,
S, Deathoin

Profits!
Free,

5ok, b
Elten,, 1}

straps, hooks
profit, Com-
Sta-I'ut

rarnings whale or
Invention  necdel

refini<hing
Qutifits
RBroailway, New

S=lling Like Bilazes! EFleven plece tollet roods assort-
ment at $2.00 with twe piece earving set FREE to yonr
customers, 1 profit,  Davis Products Co., Dept, 67,

1521 Carroll, Chieazn,

66 Miles on | Gallon—Muazing w
All makes, 1 Fiee, Ciltelilow, - Whenton, NI

Sell Japancse Perfumed Ineerse dinet to howes.
tenlars e, Bela Col, Loes Angeles,

Agenis Wanted to Advertise Onr Geuds aml dishinete
froe samples 1o vonsumers; 90¢ an hean ; wilie for full par-

AuUto Gas Suver.

tivalars,  Ameriean odnets Co., 6122 Amadean BLIG.,
Civdinnatl, Ohin,
Anmiazing Discovery of Brahma Diamond A<tounds Jtiw-

Warld! Nuat Glas<! Recognized by Seience! Absolately
amnanteal! Stands Te ample Case Free! Referouees
. Dept, 21, Awmerican highma Co., Fiint, Micl.,

Lo e ' " . to '

dirplanes, Aviation

Three hm_ﬂyinn model aeroplanes, 12 tuely mountal pro-

pellar for 25 Aeto Xhop, S0SU Hutlbut Ave., Detmit,
Mk,

Airplancs, How to build them and be sure they will fly,
arn the tho ot eful influences on the sability and
ation «f an airplane, get oar free hoormation, hLlne
ts and propeller iiterature, Cranfonl Aipiane Manfir.,
Awerican Ave,, Long Beach, Calif,

L T R T T NPT R TR BRI YT

Battle Photos und War Relics

For Dens. Relics from Europes battlefislds (also medals ,
Hlestiated catalogue 1with sample war photus) 23c. Weleh,

1as8 Albany Asve., B'klyn, N, Y,
P TR TR " ‘ . (TR
Book
A New Bock Just Out.  1nun Needdd Imentions! Ar-
Tatgod s follows: General  Mooblems Me-

clhianical,  Eleetr

1; Chemieal; R
chapter i the Te st Needed Inve
bike §t has evor been published,

Franers Y termerly  NMunaging K lead:ng
seientille ma ine. Over 100 pages, ol by boml.  1hrice
only $L.on Money bark after 10 duds' examination if de-
M_m;._ Bureau of Tuventive Scicence, Dept, 7lo, Kochester,

. Nepatate
Nothing else
by Bayxmend

L T T S N TR TP TR

Business Opportunities

Free Bock.

. Start little Mall Order Business. Dier
Conpany .

i1

I Cortlandd Street, N, Y

You can have a business-protession of your own and emrn
hix income in service fess. A new system of foot carrectlan;
1eadily deimed by anyone at bume tn g few weeks. Koasy
terms for tralntng, ohenings everywhere with alt the tra.le
you can attend to,  No capital 1equired or gomls to buy, ag
agency or soliciting. Addiess Stephenson Laboratory, 18
Viackk Bay, lostan, Mass,

Stop Plodding! Be Snceesstul. Operate n Tire lmlnT;

Shop.  Make bix mofits In any lorallty. We teach you sl
furnlsh_ complete equinmerts $100 up. ook of Ovportuntry

hama.
. Used Correspendence  School  Courses aml  Filucatiotinl
Poehs b, ! soblo evilamged; Bargain Catalogue o,
lianiling, Tuy-A Bioadway, New York,

Educational

. Cirresnondence courses. All schiools, Luwest prices. Trn-,
Catalos e Montin Nubgeet. Fred, Goetz, Ho-H Ransome,
San Frandi-oo,

Farms, Land, Etc.

Ozark land: 1v aiies near
Pivie Lo, Y10 85 penthly,
Firth, Kan-as ¢ity, Kansas,

o [ wen

White  River il pnope |
Asa Zimmernan, s N

[

For Advertisers

Write Letters, Felders, Booklets, ecmplete followap for

1
10 et nadl adder dealers. Long experfence. Wiite

::x' ‘\h!:ll|~. L. Fayler, S13 Biowa 3l Rocktund, H-
Tnads.
' cumoanes v

For Inventors

tnventors-—Get this pamphlet, *What to Invent.””
theory nr guess wmk, but thlogs actually
mannfacturers,  Nent prepadd for only
Syndicate, 22 "aladium

Y1)
i "asked for bv

<M Inventor’s
Bldg., St. Louls, Mo.

d foreign patents, trademarks, modeate tates,
2 ericnce, George ¢, Heinicke, Unlon Snuare
New Yok, rogl tered in U, 8, and Canada,
Unpatented 1deas Can Be Sold. 1 tell how and b
you ke e sale. Free partlculars  (Copyrighieol
Wiite W, I Giecne, 808 denlfer Blde.,, Washingtm, Iy

Inventors! 1'we v speelal serviee for precenting sour ir.-
tentlon o patent 1, manufaeturers. Nilam Fisher My, o,
2% Envicba, S Lanis, Mo,

Your Chemical problems solved a~d worklug process fu:-
ni-hed for Five Inllars.  Write me, W, Stedman Rleh-
nrde, Conanltive Chemist, Box 2109, 13a:t Mg,

Save Wns(t!nl Patent Expense: patintell or n;mulr_mul
I‘|;\u.llun=. Wilte us. Contral Sales Apency, Tlependeno
Mo,

Successful patent selling
free.  Chartercd Newoeiation
Builiing, Waslinaton, D, C,

through
Amerlean

Bool vt
Baird ter

ccoperation,
Inventors,

Formulas

Fermulas Silvering Mirrors,
incss lilnay, tor 21 00 popaiil,
B, el

hurslrels others with ho.-
Gl he Nivelty Co., Sogth

free.  Jlaveond’s, 1312 Soaih Oakley Avenne. Chleago. n . o owman e ERRNTTORETHY '

Streks—Bcends, Domestic-Foreign, Dbuught-sold, Dealers
In all waitketalle reemities. Fiank X. Evaett & Co., 20 For Sale
Binad St New Yok,

Be a Laboratory expert. Earn from $300 (0 $700 monthlv, At 1-3 to 1-4 the criginal ecst rchuilt hilgh grade analy-
Stody Mieroblology,  Manitatlen Day. Evening classes. tieal balanees and mleroseopes; alw weights.  Guaranteel
Niplomas, Dexrers. . Piece ouifit . Free to m ozood working ader. A, L. Polilehr, Box 32, Normn,
stnlentz.  Wrlte for anr Free Pra ctug to-dav.  Interna- Mass.
thmal College of Mienhinlogy., 7202 W, Grand Ave.,

Chiearo, TH. ' o e o ’

Free Book—=sStart little mail order hustness. 'opham, Box Games and Toys
421, Chleaxo,

T 'vmakers—Make me~ney at hame. 1roaositdon amnd blue- Boys! Boys! Boys! Just fssued, our 1925 catalos «f
minte She. Weedi-Uka, 211 OMee, Defrait. Mich. Jewehy, Tricks, Passles, Noveltles, Wrlte your copy,

We Start Yru in Business, furnlshing everything, M-
wul swomen, opbortunity to can $10.00 to $100.00 weeklv
aoerating Ruagsdate’s Original “New  System Sneelabty
Canidy  Faetorles’” anywhere: sholesale ar retall.  Valuab'e
ecmmereial candy boack free. W, Hillyer Ragsdale, Drawsr
120, Kast Qrange, N. I,

Dept. 4, Awerican Dassar, Inc., 610 I'way, New York.

Help Wanted

French plate.

Sitvering Mirrors, Easllv learned, im-

“Medern  Majl Order Methode” tells how to start a mense retite,  1'Line free,  Wear Mirror Works, Dept, 34,
matitable mall ovder hesinese with small eapital.  Tare Exeelsior Smings, Mo
clition.  price  £2.00,  Full  information free.  Murdell All men-wemen, 18 to 60, wanting o quallfs for G
"l . 300 - Ave., Ang . - . b, wantineg to Ay fo
Publishing Co., 3008, 7Ih Ave.. Los Angeles crament Posltion-. $17°0-2250 manthly,  Local or travelin,,
O Fowrite, Mr Ozinent. 2038 Taetis,” Mo,
FIP Detectives Earn Big Mcney, Tvavel. Excellent oppartunity.
C’"‘m”"—v Great demaind everywhere.  Fxperience tmuecessary.  i'ar-
Experimenters, Chemical Apnaratus—Radio catalogs. 1001 ticukas fice.  Write,  Amerlean Detective System, 10738
Mustratlens.  Price 25¢ refunded on $3.00 order, TLabora- | Droadway, N, Y.
¢ ¢, 62% Fact Tl St -
tory Materlale Company. 63% East 71st §t.. Chileago. Be a Detective, Work home or travel. Exnerlence unneres-
Experimenters, Students, Amateur Chemists! Read **1'ep- ary.

ular Chembetry®” for experiments, fmmulas, chemical newe,
bonk reviews, echiemieal magie, Question—answer  depart-
ment every menth.  Subseription. $1.00 per vear, sample
I0e.  Snecial! Elght ecaplec, all (different. ineluding hew to
make fireworks and lIeceons in  ddterminative mineralogy,
50c (money oder. Wiight Tiess, Caliwell, New Jersey,

articulars free. Write, Gearge Wagner, former €G-
enmment D teetlve, 1948 Rroadway, N, Y.

Fircmen, Brakemen. Baggagemen (white or colmolr,
sleeping car. tiadn peiters  (colore), 2150-$250 montiils,
FExpmiente unncecssay,  S97 Ruifv v Buicau, Fast &

Lo
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Help Wanted (Continued) Old Money Wanted ‘l Patents
€95.60 to $225.00 Month. Men-women 18 up. tiet 1% =, $2 to $5C0 Each vakd fur hundreds of Old or Odd Coins, nti iali ) q 7
Goncrnment Jobs, Steady work,  Life pusitlons. Paid va- Keep all old monev, it wmay be vers valuable.  Send e fay \\':i':? \':‘o_,':: |.-°,';,':',",'°§ﬁ',;'_"f‘:j_ «_v‘,l;all.;:':ﬁg"' n;(. ‘ﬂ,’,’;:"?"'\'l::'

tathbon, mon vdication sufficient. 32 vage book with
<cuple examiration coaching and full partienlais FREE.
Weite today sure.  Franklin [nsttute, Dept. B Roch-
e, N

m ] wum

Houschold Machine

Refrigerating Ma.

A large manufacturer of Commereial

chanes leskres snecesstul ddesign mas dlred houselold niee
o ones Address Box 200, Nelence and Invention.
e . . e
Machinery and Tools
Concrete Building Bloek Machlnes and Malds. 1'ataloxue

frze. Concrete Machine Co., 5 N. First St., 8t. Louis, Mo.

i

Magic and Games

Free with $25 order our large die box. Send 20c for our
large catalogie of tricks, puzzles, wigs, sensational es-
ipes, Oaks Magical Co., Dept. 549, Oshkosh. Wis.

Books-—Magir. Mycterics, Magic Tricks, Noveltles, at

Guaranteed Mriees.
Coit Cumipany, 11

new
Get
Ntreet,

Hlustsated Crin Value Book. Ix6
Ihiated, We v Cush, Clarke
LeRay, N.

Patent Attorneys

Millions spent annually for ideas:
Patent yours and prolit! 3 [}
hus 1t et youlsell, how t. Ideas wa
we help you sell, cte. Aerbcan Industiies, Ine., ..I'
tor Bldg., Washingten, 10, 0,

Hundresds now wanted!
fur free | Ri

Richard E. Babeock. Patent Lawyer, \Washington Laan
& Trust Blde,. Washlngton, D, v Booklet.
Mcnroe E. Miller, Ouray Bldg.. \Washington, D. (.

I'wtent Lawyer: Mechanlesl,  Eleetrleal Bouvhlet

aml 'riority tecord blank gratis.

Prtents— Send fur torm
<hned and witnessed.  Form, fee schedule,
Lancaster  amd  Alw i Rtegistered  PPatent
:'ull:-‘l Stutes amd Canada, 212 Oway Blbe,
1o,

Patents Procured; Trade Marks Registered—A cowpre-
hensire, um-rlanc:d. promnpt servive for the prutection uni
development of vour ideas. Prellminary advice gladly fur-
nished without charge,  1Sooklet of information and furi
e disclosing Lilew free un request.  Richard 1B, Owen, 5o
Owen Bldg., Washington, D, ., or 41-T Park Row, Ncw

Expett,

“Ervidence of Coneeptlon’” to Le
intormation fre..
Attorney
Washington,

aimue Freeo Riuger, 200, Hancock, Wis, York.
i e — Patents. Send for free booklet.  Ilighest references.
. c",d. irick s gpcoin '"h t“’"““"." Ventrilogulsm, Itest resuits. Promptness assured. Send model or drawing
{ pase hooks.  Coemplete guides, 1ve each. G, Fennee, 5 3
U defferson, Loaislite. Ry . for examination and oplufen.  Watsen K. Coleman, 1%
- : T _ Attorney. 634 (G Street. N. W., Washingten, D, |
Startiing! Black Spot! Mystery—White puwder place! Cooperative Plan tor safe-guarding and commerciallaing:
co il hand Dnniedintely turns spor black, only 1oe. inventiuns before pateatimg,  Write for tiee bocklet, Ralph
Foml your friends.  Albest Knbel, tiol 1. Moyumensing Bureh, PPatent Lawycr, S01 Jenifer Buitlng, Washinzt
A, ik, Pa. Do
Manufacturing P R O O F
2 = s
To Order—Mechanleal wotk, all bLranches. Models, Ex-
1 -rementing.  Quantity  production, 1*aniua Englneering

A\ «Kks, Brooklyn Station, Cleveland, Ohio.

Manuscripts Wanted

Earn $25 weekly, Mprine time. writing for newspapers,
sieasines.  Evperience unnecossary,  Detalls Freeo  'resq
~olicate, 987, St Louls, Mo
“ T Lo o wwaw “

Miscellaneous

Beautiful rulltered bull pups $15. Bulidogs, 301 Rock-
wiuod, Dallas, Texal

| Catch From 45 to 60 foxes in frcm | to 5 weeks’ time;
-an teach any rewder of this magazine how to get them.

g1t drap me a card for partleluars. W, A, Hadley, Stans-

~read. Quebee, Cunadu

method  for
Glen Ellyn,

Simple  selentific

Underground Treasures,
T, Santuhl,

1 cating, Free hockler eaplains,
Lt

Machine work of any kind wanted by well cquipped shop,
The Greaves-Kiusnn Teol Co., Clneinnati,

Model Makers Lathe 7 x24.
Cloucks slide rest-counter shatt toals,

High grade equipment.
Al Ihs H OI°. xas

neine. ANl like new.  No reasonable offcr refused.  F.
Murphy, 213 Flest S0 Jesey City, N
ngh(nmq Eleetroly(e. Clhanges  stotage ' alterles  in-
L Gallen vests e, sells $DanL Make 15 yourselt,
r‘mlud tmmula §5 0, Write fa free elreulms. M-
(R} hemi Uilh.., 11, Box-C.

Answered, infurination

Chemical Questicns Accurate
€. Suover. NS Wil Street, New York.

Build yourszlt on elcetric cloek! IDueprints anl e
ctopgetions of  a mevel model  evershody  can bulld, §1L
tartfeulars free.  Abet beihig, Electrical Enzlneer, 1630
Ttk Ave., New York,

o P om0 et me
Motorcycles—DBicycles

Don’t buy a Bicycie Motor Attachment until sou get
oqr catalogue and prices,  Shaw  MiZl. Uo., Dent. .
Galeshurg, Kansas,

T S R B R T TR T Coomn .
Musical Instruments

Violins—Deep. Metiow, Soulful—on easy erelit terms,
Nigh grade, atul instiuments of my own make. Devel-
Coteng of N 127 eapertness, Wrlte tar booli.  Gustay
v Hennia, 2021 Gavlond St Denver, Cole,

Curnctlrts—'l'rcmb nists—Saxophonists—Clarinetists, f(iet
*lree Puinters’, b lstiement,. Virtdoso Sclund, Dept,
T, Luffaly, New Yol

- ) — . t o mmm

0Old Coins

That Classified Advertising in

Science & Invention
Pays

1
THE RALCO SUPPLY CO. f
Easlly Applied and Permanent Monograms,
Bostun. Mass. .
SCIENCE & INVENTION: June 28, 1926

Some:ime ago you ushed us for a testi-
monjal. We wish tu advise you that we v
not been keying Science & Inventlon for
quite smne time, as it has beea one of our
pick af cholee in the past.

Wa believe it reaches the right class of
Agents, as we have good results from iuen «b-
tained through your paper, as dees the Agent.

Thanking you, we are t

Very truly you
T I(\L! 0 SUI'PLY ¢O.

—still another one

OAKS MAGICAL €O,
Manufaeturers of Advanced Manlo
' Oshkosh, Wis,

Jun, 1926
SCIENCE & INVENTION:
] In eeplying to your receht letter regarding
after

anr  advertlsement appearing  month
munth In yeur publication, will siv that the
| results have always come wut way on top. l
| Very truly vours
OAKRS MAGICAT, €O, (
) frer M. G lurwood

See Rates at Top Opposite
Page Then Send Your Order.

Unoatented tdeas Can Be Sold. 1T tell you how and heln
you make sale. Free particulars  (Copyrighzed).
Wiite W, 1. Greene, 809 .lenHor Bldg., \Washimaon, Do«

Get your own patents.  Applicatlon blnnk- eomplete
fnstitetions 310 Cutting Bros . Camsbell, cali
Patents. Tlme counts in applylu: for patemis.  Dan't

risk delay in proteeting your ideas,  Nend sketel or munddl
fur instructlons ar write fur Free book, *'Ilow te Obt:in .
Patent’ and ‘'Record of Inventien™ form, No chargs fin
intmmation on how to yroceed.  Cnnraunications
eantldential  Prampt, carefnl, efficlert ~service. Cla
O'Nrien. Registered  Patent  Att rney,  Security
Vuitding (livectly aeress street frome patent oflleer,
inslun, 1, C. See p S0,

Patents: Trade-Marks, Ten years
Oftlce.  Censultatlon fnvited.
lvo Nasgsau Nt., New York.

experience in Paten:t
let,  Geo. Deelor, 2001,

Patent.Sense—As one of the aldest flims in Ameriva we
give imventars, at lowest consistent charge, a senvfee notcl
for resuli~, rvidencedt by many wetl-know Palents of extra-
onlinary value,  Book, Patet-Sensc fiee. Lacey & Lacey,
Gal 1S, Washibngton, DL Co Estal 1861,

“lnventor's Advisor.'”” tho valuable Tatenthook widy 1050

s

Twe Inventions—Twe automatons and a plaster paris |

cess. DBeware fuventor's rights.  Williain Halnes, (labana,
Cuba,
“h W [ T T TR Y I I
Patents For Sale
M. Imventor. If yon have a patent or invention tor sale,
wiite MHartley, 58 ot St mor, Me.

Photography

Write for free sample of our hi<
to make better pletures and earn
118 Camera House, ostou,

Have you a Camera?
magazrine, showing how
money. Awmerican Photography,
17, Mass,

" A R

Photopluys Wanted

$8% Fer ldeas. I'hot
righted,  marketed,
Recnario Company, 2
Weatern Ave., Lollywoad,

Tay 1"luts reshsed, eritlelsed,
1 for free booklet.  nivers
hy Bldg, Samta Moaiea &
Calit.

copy-

Printing, Printing Outfits and Supplies

Print your own cards. statianery, clr:ulurs paper, ete.
Coirplete outfits $8.85; Job Presses . $24: Rotary $tiW,
Pritt tar otiiers, blg mollt. A (-;u\' “rules sent. | Write
for calalog presses, type, paper, ete. Kelsey Company, F-6
Merwden, Conn,

“ P "

Salesmen Wanted

Take orders for coffee, suzar, flour, meats, canned gomls,
staple gruceries, also paints, radlo sets, tires. auto and trie-
lor oils. No capital or bend renuired. We deliver and ect-
anent  business. 138y \Write at cnce.
llhclwunk Hill Ce.. Dept. 83, Chleago.

I'e

Winutes Pay Dcllars demonstrating  wonderful  thive
pogict caleulator.  Details $17.00.  Work cquals $300 10a-
chines.  Adds, iuhu.u-ls. multiplies, devldes automaticalls,
Five year gusrantee, Big demand; large profits, experience
unnecessary,  Write quiek for liberud trial offer and pire-
teeted territory  Lishtning Calculator Co., Dept, W, Grand
Rapids, Mich.

$100-$2C0 wcekly. Retailers
weekly guaranteed against com.
dealers turnover or money back.
Appletun Novelty Co., Cedar Raplds,

live wire speclalty, $in
Reliabte house. (Guarantee

Pay you to investigate.
Towa,

Sells for $9.75. Prints ad on wrapping paper, envelapes,
ete.  $1.00 commission. Send 10c for sample work, Auto-
tatic Ad-Stamper, Joplin, Mo,

A Paying Position Open tu representative of character.
Tuke urders shoes-linslery direet o wearer. Good  incote.
Vermanont.  Write now,  Tamners Shee Mty Co, Beiss U

Spreet, Doston,  Mass,
Shep  Reprerentative, N1l Reud Micrometas to  shon
tziends,  Liberal commission.  Reed  Spall Todd - Works,

2%-1 Hermen Sticet, Woreester, Mass,

. s I b d ke b Com e e m

Song Poems

Song Poem Writers—Send for proposition.  Lay Hibbeles,

B2, 2101 N. Keystone Ave., Chicago,

Free “‘Seng Writers Guide. B21-1239 Elm, Green Bay,
i3,

T T T AT B B no "

Stammering

St-Stu-T-T.Tering and Stammering Cured at Home,

lustructive booklet free.  Walter Mchonnell, 105 Arcade,
1126 Granville Ave., Chicago, 1H.

Cicp Stammering. AL <pcerh defects  uceesstully em -
1 al. Ramuel  Rebbias, 9 Loylston 8t., Dstun.
Wt R e G e T "

Stamps and Coins

Stamps 100 All Cifferent 3 cents. = I Quaker Stancy

Company, Toledo, .

Net Approvals on request, Premlum. W, J. Wilkins,
Tecumsel, Nebr,
O T D
Typewutcr

Typewriters. all standard makes. $10 up. Fully guaranteci.
¥ree trlal. Write for complete illustrated lists. Northwestein
Exchange, 121 N. Franeisco Ave., Chleago,

" - o o “ “ '

Ventriloguism

German Govt. Bond. 100,000 Mk, 1923 $1.40. 5.000.000 Merhanical movements and illustratlons, sent free  npon V¢ntr|loqu|tm taught almost anyone at home.  Small et
Mic bond 1921, $1.50._ 100,000 Mk. hilt anid satalogue 10c. request. M, Labiner, Patent Attorney, 3 Park Row, Remel 26 stanmp tondr rm purtlrllldrs aml proef,  Gea, W,
Nouman Shultz. Bux 56, Salt Lake ¢ity, Utah, New York, Kmlth, Roam S.127, 12 . Jelterson Ave., I'eorla, 111

R ““Inventors’ Guide’' free on request: gives valuakle in- !

?‘l"“ma Gold, auarter size, 27c; hn-"'d"”"_ size, 5lc. tormatlon and advice for all who have original idea: or et B o .
o um\.ll'm lml((‘fu1 ]d"‘l f“"""“" 10c.  Noman Shultz. Bex fmprovements.  Frank Ledermann, Recistered Mttorney anl U

- Salt Lake City. Ttal Engineer, 17th Floor. Woolworth’ Bldz., New York ! Wanted

Wanted—O!d coins (Indian head) pennles: big prices Sueces:

ant IS : A sful patent selling through cooperation. Rooklet | Detectives Earn blg Maney. Wark home or travel, Fx-
'.'.‘""‘ stamp for cirenlir. Lane, Dept. 15 111 \MMetizan, free, Chartered Assoclation Amecican Inventurs. Itarris- | perience unneressary. \Write, George “-zm-r. former Gov-
Chdeazo { ernment Detective, 1988 Rroadwar, N.

ter Ruilding, Washington, D. ¢,
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<. TWO-FISTED
‘ Action Fiction

™"
by

.').

Romp through the pages of that exciting
Western - Adventure Magazine called

Ask for it October
at any 1ssue
newsstand Nnow on

25c¢ sale

— e e e e e —mm———— —_—— —

[ |
j 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 mnorth woods, sea, mystery, and cow - country adventure

-
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at yourfinger ends

HAWKINS ELECTRICAL GUIDES !3J&n

3500 PAGES $1 A VOLUME )
e AR 31 A MoNTH SENDNO 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,
praciical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers =
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers,
Measuring Instruments—Switchboagds—Wiring—Power Stations—Installing
«~—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers.
SHIPPED FREE

Not a cent to_pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it,

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.

Name ............. 500 ot B , MO, EROSEEN E
Occupation ........... - Cunn=s e : SERREREY X3

Ewmployed by .......... Adale PPy

Home Address ..........c.oiviieriniiirininninnnnnns

Reference B o P wo | O, — (R N S




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

. Simply fill in and mail the coupon. Do not send a
Postal % penny! When you get your Postal Pen, you will
Pen Co., %4 also receive 5 post cards, each worth 50c on

Inc. . p E

: « the purchase price of another pen. Every
?;'{,‘vfﬁ %, 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 Reservoir Pen, s_ post cards for 50c each and earn
and five special Premium ¥ hack the full price of your

vhich 1 ive '8
33:';“5‘35 &Ai;;f)se :}ayatm Soc . pen. You do not have to sell

each. T will pay postman $2.50 % the cards — dispose of
upon receipt of the pen. If after \Q them any way you sk
5 days’ use I desire to return the h e
Postal Pen. you agrec to refund pur- & —W atever you

chase price, ~ Send me the model T have ‘~ on them is yours to
checked. [J Men's size [J Women's ‘S keep.

size. N
~S Don’t Wait-
............................. s tear off conpon
N ®, and mail
L3
AdAress® ww ooy 1o enlon: deenche, « s erehe ot PRl R TIRE: Qs NOW!
<
(N

Only Way to Get the Postal:

“Buy Through One Who Owns
One’’—or Mail Coupon Below

Larger Thaun This

Only One Way You Can
\ -~ Get ThisRemarkablePen!

You must try it FIVE days
before you can keep it!

Equal to Any $7 or $8.75 Pen
In Quality

Superipr to Any Pen at Any
Price in Performance

Costs
Only

$25_0

No Other
Fountain Pen
Like It!

You
Can

See
Right
Through
This
Pen'!

Read These Remarkable Postal
Features

11 is Tran:nago_-ul» You can always see exactly how much ink
you've got. Can’t run unexpectedly dry.
. It is Unbreakable— You can eyen step on it without injur
ing it. A wonderful pen for lifetime service

1t's the Smoothest Writing Pen You Ever Saw—Big, Solid 14
Karat gold point. tibped with the finest iridium.

It is Self-filling—The easiest of all pens to fill,

It Holds 3 10 4 Times More Ink Than Any Qther Self-filling
Pen—Fill it once a month—and get rgal “writing mileage.”

And Remember—The materials and workmanship are guar-
anteed to be equal or superior to those found in any other pen
whether sold at $7.00, $8.75 or more.

Five Days’ FREE TRIAL !

Send far your POSTAL Pen NOW. State whether you want
nen’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 be the sole judge. Compare it with any pen at any price.
Remember the price is low only because our sales policy of man
ufacturer-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

POSTAL PEN CO., INc., Desk 80, 25 West 43rd St., New York City





