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The Original A. C. RECEIVER

OPERATING WITH NO STORAGE BATTERY—~USES ORDINARY A. C. HOUSE CURRENT

Designed and Built by LAWRENCE M. COCKADAY
Technical Editor of Popular Radio

Was Equipped with

Hammarlund
Condensers

THE new A-C Receiver, shown above, was developed
by Mr. L. M. Cockaday after many months of inten-

r

9 Points of
Superiority

. : : : 1. Sold ‘ ST ;
sive work. His efforts to produce a most efficient receiver A% IRS DRSS ehaniicatby broa ol g lin

\ s . corrosion; perfect alignment.
are responsible for the use of “Hammarlund” condensers

: : ; : b 2. Stator plates specially shaped for easy tuning
in his models. This A-C Receiver as designed by Mr. on low waves.

Cockaday, is built around the McCullough A-C tube 3. Adjustable ball-bearing rotor shaft, grounded
which operates directly from the house lighting system and through metal end-plates.

4. Soldered clock-spring pig-tail, with automatic

Absolutely Eliminates the Storage Battery stop.

It operates either on out-door or in-door antenna. 5. Minimum dielectric; losses too small to be meas-

ured.
—can be logged. :
—produces no hum on alternating current.

6. Rugged, compact construction; cannot warp.

. 7. Micrometer vernier; moves all plates; no back-
—gets distance. iy
—is economical in operation. 8. Takes any size dial.

Complete working instructions with full size blueprints 9. The product of 14 years' experience, making pre-
showing how you can build this latest development in Cision instruments.
radio receivers at home, may be obtained by clipping out Al capacities, plain and vernier; Single, Dual and

s > Triple Models; Also “Hammarlund, Jr."—a preci-
the coupon below and mailing it NOW. sion Midget.

r----—u------------------------------q

HAMMARLUND MANUFACTURING CO.,,
424-438 West 33rd St., New York, N. Y.

Fo Bettwr Radio
ammariund

PREC/S/ION

CONDENS

Gentlemen : g
Enclosed find 25 cents (coin or postage) for which
kindly send me 1 complete set of blueprints and de-
scriptive working instructions for building the original
A-C Receiver. .

L L L L




S P —

till you get my book
Vital Facts.”
now.

Auto Electricity Pays Big. W. E. Pence,

Albany, Oregon, specializes in Auto Elec-
tricity and makes $750.00 a month. Was for-
merly a mechanic eaming $30.00 a week.

Bi t jon
A. F. Klemz, 4449 Kerwin, Detroit, Michi-
an, earns over $5000 a year In Electrical
“omstruction work. He formerly earned $5 a
day.

oney in Electrical Construction.

Get Into Electrical Contracting. John

irinec, 1133 Fourth Ave. Astoria, L. L.,

ew York, makes $8300 to $1000 a month in

a“lmeu 19:-|m;n.e:lr, He says Cooke Training
e for bis X

The Cooke Trained Man is the “Big Pay Man |

Here’s the biggest offer
yet—So big that I can’t ex-
plain it all on this page.
You don’t know what guar-
antees are —You don’t know
what wonderful things I do
for my students—and what
I guarantee to do for you—

Send for it
Get the details of my

16 smashing, world beating
guarantees.

Science and Invention for July, 1925
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Be a Cookelraine

Electrical

Farn $3500 1051000

“The

Training. Send Coupon
L S T R

This is the book that has shown
thousands of men the way to
amazing pay increases. Get your
Free Copy now. Learn how other
men, no smarter than you have
increased their pay 1007,—2007,
and even 5009, through Cooke
Now!

VEN ordinary electricians are earning $10 to $12 a day and thousands of big jobs

paying $70 to $200 a week are going begging for want of trained men to fill them.
trical Experts (trained men) are needed everywhere now. e
ing industry and best paying profession in the world NEEDS YOU.

Elec-
Electricity—the fastest grow-
I will train you just

like I trained the three men whose pictures you see to the left, and thousands of others.
Get the details of my training and my 16 smashing guarantees.

I Will Train You
at Home—in Spare
Time

In my training you get my
own 20 years of experience as
an engineer; the knowledge and
experience of 50 other noted
engineers and full time and
services of 10 college trained
and practical engineers whom
1 employ to assist me in the
work of training my students.

Cooke Trained Men
Most Successful

B sty

My Training
Pays Its
Own Way
Most of my students make
many times the monthly pay-
ments for my training in spare-
time work. Beginning with
your 6th lesson™ I give you
special spare-time
struction.
You earn while you learn.
My training is not an expense
it pays its own way.

Rl

" Qutfits

work In-

Cooke Trained Men easily get the big jobs in
electricity because employees know me—They
know the value of my training and the repu-
tation of the big two million dollar institution
behind me. Over 3000 of my men reported big
pay increases to me last year in addition to the
men I actually placed in big electrical jobsmyself.

Go Into Business With My Money

Every month I give two of my stu-
dents $500 in cash to go into busi-
ness for themselves. No strings to
thisoffer. It'san outright gift—
all explained in my book.

*

Get the Facts—Write Me Now g

The coupon will bring you the big story of the opportunities for you
Don't decide on any training till you get my book.
Learn how hundreds of other men get into the big-pay class. Get
Mail Coupon Now. P

in Electricity.

my 16 smashing Guarantees.

L. L. Cooke, Chief Engineer,
Chicago Engineering Works, Inc.,
Dept. 2-B, 2150 Lawrence Ave., Chicago, Be: £

& L. L. COOKE,
2 Chief E.ngineer.
Chicago Engineering
4 Dorlu,z_nnc.,
ept. .
2150 Lawrence Ave.,
Chicago, Illinois.
Send me at once without obliga-
& tion full particulars of your home
s training in Electricity and details of
your 16 smashing guarantees and plan
for financing your students.

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

<
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Own Your Own Electrical
REPAIR SHOP

Boss Electrical
Construction Jobs

Be Superintendent of an

Electrical POWER PLANT Be an Electrical CONTRACTOR

If you are now earning
less than $40
a week

enroll for my home training in Elec-
tricity and I will guarantee you a per-
manent, satisfactory job after you finish
—guarantee you at least 50% more pay
—or refund every cent of your money.
I give you this written guarantee be-

cause my training actually makes you
refund d f an Electrical Expert. The AMERICAN
e SCHOOL stands back of this guarantee
\ with resources of over a million dol-

lars.

22 Noted
Electrical
Engineers

Business of a| " s
Million Opportunities | &= o’ o SR it

}wﬁrs .and Executives (-g the
» . . . . 0. g g s nd_ani-
Go to Elwtrical While you’re at it, while you're spending your time and ;"or?i?;e?h‘:?;;’:ﬁr%;m@ﬁ:g D

money to be a success, Train for the big-pay Boss jobs | i to tare; o compiete

School in the world’s fastest growing industry. The world’s work | 1. eneral Efectric co.
/ is now being done by Electric power. Autos, ships, build- | 3: Sommenweaith Edison Co.
AT HOME < ings, aeroplanes, all electric equipped. Electric lights, | - QuerHammer Wie. Co.
, everywhere. Think of Radio, Telephones, Telegraph, N
Wirlng Outfit Electric railways. This business DOUBLED in the last 9 years, and they say it gt
@ wirins outst will double again in the next 6 years! 8. Undsrwriters Labora-
- 9. Columbia University
$60 to $200 a Week for Electrical Experts | & &masiz
11. Massachusetts! Institute of
Technology

. . 12. Lehigh Uni I
Enormous demand for all-around Electrical Experts as Power Plant Superin- | 15 University of Vermont

tendents, Chief Electricians, Foremen of Construction, Electrical Draftsmen, | % Arfae st of Tech-

Radio Engineers, etc. And with my training you can go into business for your- | 18- bniversity of Kansas
self with little capital and make $3,000 to $12,000 a year. e

4ElectricalOutfits Wiite Me AT ONCE! Earn While You Learn

GiVen You don’t have Don't enroll for any home-train-  As early as your eleventh lesson, I give
to leave your ing until you get a copy of my  youspecial training in wiring, Radio,
home or quit your job, you job-and-raise guarantee—unul Electrical repairing, motors, etc,
don’t need post-graduate Lab- you get my sensational offers. S0 you can go out and start
oratory courses when you are  Compare my 4 outfits with others turning your instruction into
Dunlap-trained. I send you —compare my training with oth- cash. It's no trick to earn
these 4 costly, complete Elec- ers—compare my guarantee with 91}0‘1311 in a single eve-
trical Outfits, all the Labora- others before you decide. 1 will nlnt%, tto_tPaY gnﬁ
tory and Shop apparatus you show you how to become an Elec- g‘é’nymf et lcec:s .
need to understand Electrical trical Expert right in your own .k of ready QUICKK!
laws, theories and principles home —in spare time, for the money or any.

easily and quickly. least cost and in double quick ;';"_;'“}?oﬁgep

Not one penny extrg time. Mail coupon for free book, ltihelg'fwl;)?-/

Chief Engineer Dunlap,
AMERICAN SCHOOL.
Dept. EB26 Drexel Ave. &
58th St., Chicage.

; : is and complete in- home- Please rush guarantee of a nd
for tlu.s eqmﬁmnt. surpl-h-e 0ﬁcrs P train- & 509 raise, free book, \\u:m -
formation. ing. fers and complete Information

1 can become a real Electrical Expert at
home in spare time.

Chief Engineer DUNLAP, Electrical RBivision

Onsiti  AMERICAN SCHOOL N

Dept. EB 26, Drexel Ave. &58th St., Chicago

ORt¥.cveiiasissnasannassnsssy State
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SCIENCE and INVENTION READERS’ BUREAU

e e e

Time and Postage Saver

N every issue of SCIENCE and

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

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

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

Just write the names of the products
about which yeu want information, and

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

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

This service will appear regularly
every month on this same page in

SCIENCE and INVENTION.

If there is any Manufacturer not ad-
vertising 1in this month’s issue of
SCIENCE and INVENTION from
whom you would like to receive litera-

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

ture, write his name, address and the

product in the special section of the
* coupon below.

TeArR ALONG THIS LINE R

READERS’ SERVICE BUREAU,

Experimenter Publishing Co., Inc., 53 Park Place, New York, NYa
Please advise the firms listed below that I would like to receive detailed information on their product
as advertised inithe .. o . issue of SCIENCE and INVENTION.

§=="THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

S. &1 723 !

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

ADDRESS
(Street—City—State)

NAME

List here specific article on
which you wish literature.

ADDRESS
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SUPER-HETERODYNE
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i USE THIS BLANK TO ORDER
]

:Just clip out this coupon, check the patterns or books
j You want and mail it to us with full remittance.

E The Consrad Co., Inc.
1 233 Fulton St., New York, N.Y.

Gentlemen: I have checked below the patterns
and books I desire. Enclosed find $........._.., the full
price. Kindly send me the items checked postpaid.

Consrad Patterns—50c each

.. No.
...No.
....No.,
i N

. How to Make a Two-Stage Amplifier.

How to Make a Reinartz Receiver.

How to Make a Reflex Receiver.

How to Make a Cockaday Receiver.

How to Make a Neutrodyne Receiver.

How to Make the Autoplex Receiver.

. How to Make the S. T. 100 Receiver.

. How to Make the Ultradyne Receiver.

. How to Make a Five Tube Cockaday Re-
ceiver.

p . How to Make a Portable Receiver.

...No. 13. How to Make a Harkness Receiver.

..No. 14. How to Make the Original Genuine Super-

Heterodyne. List $1.00.

...No. 15. How to Make a Low Loss Receiver.

...No. 16. How to Make a Tropadyne Superadio.

...A. Radio Map of the U. 8. on Cloth.

....B. 20 Radio Diagrams and Hook-ups. New Edition.

..C. All About Aerials and Their Construction.

..D. Radio Amateurs Practical Design Data.

Radio Books—25c each

2 oo
..No.

&
-]
BOvmRa N,

Z
L
-

g T L L L L LT L L L L bl
Z
o
-
]
Ml e e e e e L DD Dl bl

1. Tips for the Radio Constructor.

4 2. How to Make Practical Radio Receivers.
...No. 3. Radio Questions Answered.

...No. 4. Radio Frequency Amplification.

...No. 5. Loud Talkers and How to Build Them.
...No. 6. How to Tune Your Radio Set.

....No. 7. One Hundred Radio Hook-ups. New Edition.
...No. 8. All About Radio Parts.

...No. 9. History and Operations of Vacuum Tubes.
....No. 10. The Neutrodyne and All About It.

....No. 11. How Radio is Received.

...No. 12. How to Locate Troubles in Your.Radio Set.
...No. 13. Reflex Radio Receivers.

..No. 14. The Super-Heterodyne Theory and Construc-

tion.
Special Books
....Radio News Amateurs’s Handibook............ $1.00
..Radio Log Book......coocociviuiniaarinanens .50
....Wireless Course in 20 Lessons—Leather Binding 2.00
rorusThe Badio: INSUEROIOT ..o« ~ovioss s s heisie siprimias 1.00
. ..The Radio Listeners’ Guide & Call Book....... 35
.. The Radio Review ..........c0s. RS, N B35
NMame ......oc000 e AL R e ore L
Address ...ecoomnee ot o chh e e .
1
R T £ == e~ piorse. oy o emEr ol L R =

l.-.--.---ﬂhﬂ------—--------..-----
. ' e B x B e T |
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Here’s the finest, most
complete book of data
and information ever
compiled on the Standard
Super-Heterodyne.

This is the big book of instruction and information on the
various standard “supers” in common use today; a com-
plete, up-to-the-minute, impartial é4-page book covering all
the builder or user of this type of set might want to know.
The Super-Heterodyne is written by a radio authority who
not only has years of trade and practical experience but is
constantly designing modern radio apparatus. It is a handy
useful size, 5% x 7% inches, printed clearly, profusely illus-
trated, easy to read and bound with a handsome two color
cover,

This is the very latest of the complete library of Experimenters
Handbooks on radio, a list of which is printed on this page.
These books are complete practical guides to almost every
important phase of radio transmission and reception.

The famous Consrad patterns are also listed on this
coupon for your convenience. They are radio’s finest pat-
terns for the building of the most successful standard
receivers.

You can get any of these books or patterns at your radio
or news dealer or direct from us by using the coupon
attached to this page.

The CONSRAD COMPANY

Sole distributors to the E. I. COMPANY
233 Fulton St. New York, N. Y.
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Master Electricity By
Actual Practice

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

Five minutes of actual practice properly directed is worth

- more to a man than years and years of book study. Indeed,
: \ Actual Practice is the only training of value, and graduates
f of New York Electrical School have proved themselves to

: : be the only men that are fully qualified to satisfy EVERY
3 demand of the Electrical Profession. 4

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
3 of Electrical Drafting; the best business methods and ex-
§ perience in Electrical Contracting, together with the skill
: to install, operate and maintain all systems for producing,

;. : transmitting and using electricity. A school for Old and
- Young. Individual instruction,

N, . Over 9,500 Graduates are Successful Men
\ . — in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is

4 o necessary to take this electrical course. You can begin the course now

o ' and by steady application prepare yourself in a short time. You will

= be taught by practical electrical experts with actual apparatus, under ‘
actual conditions.

I i The N. Y. E. S, gives a special Automobile Ignition Course as an

: advanced training for Auto Mechanics, Garage Men and Car Owners.

The course covers completely all Systems of Ignition, Starters, Lighting

and other electrical equipment on automobiles, motor hoats, airﬁlanes,

etc,

Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—ir's FREE to you.

New York
Electrical School

29 West 17th Street, New York

New York Electrical School
29 W, 17th St, New York, N. Y.
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Directed Radio Waves

By HUGO GERNSBACK

HEN Heinrich Hertz first made his memor-

able researches with electro-magnetic (wire-

less) waves, he found out quickly that these
new waves acted in every respect the same as their
sister waves—those of light. He discovered that
wireless waves could be projected in the form of a
beam, the same as you can project light waves with a
searchlight. By using a huge pitch prism Hertz was
also able to refract his wireless waves, just exactly as
you can refract light waves by

means of a glass prism.
I BELIEVE Although these properties of
THAT: radio waves have mnow been

Power transmis-
sion by radio will
b e accomplished
within ten years.

known for over twenty-five years,
not much use has been made of
them. So far, we have used radio
waves just as we use the electric
arc and incandescent light. A
modern radio station, just like your light bulb, throws
out the waves in all directions, hence the name broad-
casting. If you place a light globe in the center of a
room, light will be broadcast in every direction: namely,
sideways, up and down. It is exactly so with radio
waves. But the idea of throwing a radio wave in the
form of a beam, the same as a searchlight, has only
lately been considered in a practical way.
Marconi, in England, was the first one to

beam transmitter, making it possible to communicate
with a designated base only, to the exclusion of prac
tically all other listeners-in. Vice versa, the ground
station could communicate with an airship or airplane,
without any one else being able to listen in, except
over a small area, where it would not do much harm.
The writer advances what appears to him to be a
novel thought, which he believes has not been tried
out as yet. According to Nikola Tesla and Dr. James
Harris Rogers, it is now possible
to transmit radio waves through

1 BELIEVE

the earth. Thus, for instance,

Rogers has found out to his satis- : THAT: _

faction that transmission through : gravitational force, :

the earth is vastly better than : finally, will be:

through the air, all static being § humanity’s great-
¢ est power.

practically absent. Suppose, now, :
we have a transmitter in New T
York and wish to transmit to Tokio, Japan, so that no
one else, only the very small circle covered by the di-
rected beam, can possibly listen in. We could then
build a reflector that would direct the beam, not in a
horizontal sense, but rather in a strictly vertical sense,

namely underfoot.
By consulting a globe of the earth, the angle at which
the reflector was to be set, can easily be found out. If
the beam was sufficiently concentrated, no

try beam radio transmission on a large scale.
As a reflector, Marconi used an aerial ar-
ranged in the form of a reflector, having a
parabolic cross-section, in the focus of which
the radio transmitter is placed. It is found
that when using such a reflector, practically
no waves leave the reflector at the sides and
in the rear. All the energy is transmitted
from.the open part of the reflector, exactly
as with a searchlight.

This means that if you have a radio re-

I BELIEVE
THAT:
the Patent Office is
the best barometer
of our civilization
and culture.

other city, with the exception of Tokio,
would be able to listen in. for the transmit-
ted waves would go practically through the
mass of the earth, coming out within a small
area in Tokio.

1f we wished to transmit to Melbourne,
Australia, we would have to change our
reflector angle somewhat and in this case
only Melbourne could listen in. It can be
seen from this, that we could have a num-

ceiver behind or towards the sides of such
a radio reflector, no signals or messages will be received
n that position. Marconi has been able to transmit his
beam waves in any desired direction, achieving thereby
not only better and more efficient transmission, but
partial secrecy as well, because nothing is received in
other than one direction, that in which the beam is
pointed. ?

ber of stations working in New York side
by side, transmitting to other cities of the
globe, without much or any interference. This trans-
mission should be far more effective, for the simple
reason that if the waves go over the surface of the
globe, say from New York to the Antipodes, the dis-
tance would be, roughly, 12,000 miles, while right
through the center of the earth, the distance would be
only about 8,000 miles.

Of course this does not mean full
secrecy either, because a receiver
located in the direction of the beam
can receive the signals,

This beam transmission opens up
numerous interesting possibilities.
For instance, for war purposes, or
even during peace, an airship or air-

could be equipped with a i..

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover

OF SCIENCE & INVENTION,

LOOK FORTHE GOLD COVER
- every month!

There is another point worth
thinking about. A large manufac-
turing plant, let us say, has its offi-
ces in New York, its plant in Pitts-
burgh. The plant, by putting up
beam transmission, could send and
receive beam messages to the prac-
tical exclusion of nearly all others.
unless located within the beam.

B i's!
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T PORT SIDE OBSERVATION
L ATEORE Tt —-ﬁ..-—SUPPORT TO HOUNDS

-

The above photo shows the Arcturus in full regalia.
The_bow pulpit extending from the bow of the ves-
sel is used” for netting floating organisms. This

platform, resembling a cowcatcher, projects from
the bow of the vesse] just above the surface of the
i sea. It may be raised or lowered at will,
] "“\‘ The photo at the left is that of Captain William
v Beebe,
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The photo-diagram above shows the port side observation platform and boat

anchoring boom. This platform is supported by two booms six inches in diam-

eter thirty feet long, and held two feet apart. The flooring consists of three, six-

inch planks with one inch space between, and two-inch manila ropes form the
sides. The platform may be lowered for close surface observation.

g
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.
Exploring
Captain Wm. Beebe's ExPedition
By J. w,

N this page are shown l_hc_ (lctail(?d (]I’;l\\'illgg,

photographs and flcsgl'i_[)tl-nlls ot the equip-

ment on board the S.S. Arclqrus, Captain
William Beebe's ship, sent out by the N.'Y. Zoologi-
cal Society to the Sargasso Sea. This 1s that portion
of the Atlantic Ocean from about Latitude 2(° to
35° North between the Azores and the Bahamas
which has been immortalized by fiction writers, It
has been supposed that thc. lost land *Atlantis” is
somewhere along this section of the ocean. The
ocean here abounds with largc.(_lu;mtltlcs of sea
weed, and tradition would have it that the ships
passing through the mass of sea weed f{'e(;lfent])r
foul their propellers and remain there until Father
Neptune, demanding his L-.)ll,. converts the vessels
into wrecks. From these fiction stories, the appel-
lations, the “Ocean Graveyard” and the “Port of
Missing Ships,” arise. On this trip to the Sar-
gasso, it was difficult to communicate via radio
with the Arcturus, and it was feared that the ship
had met disaster. The next report from the ves-
sel came as it was passing through the Panama
Canal en route to the Galapagos Islands, where
Captain Beebe and his party are to continue their
research begun there last year. Bad weather in
the Atlantic Ocean caused them to abandon dredg-
ing operations. They are to return to the Sargasso
in July or earlier. The Arcturus resembles an old
pirate ship. She is of all wood construction. Her
main drawback lies in the fact that she labors too
heavily during the dredging operations. Each time
a dredge or a trawl is lowered or raised, the ship
is at the mercy of the waves. It requires two hours
to lower and two hours to raise a dredge to and
from a depth of three miles. During this time
the heavy seas. pound the vessel considerably. The
members of the expedition have already captured
fish with scales like hair or feathers, and some with
fins like hands. Fish with lights were numerous
in the trove already caught, A large laboratory
has been built forward of the bridge deck. This
laboratory contains every facility for the exami-
nation and study of the specimens.

The sides and general framework ar

¥ -

: e of angle iron, ang the
bottom of stiff woven wire over angle iron br'aces.

ihe row boats with »
which the expedition
is equipped have glass
bottoms under ths
seats. Lifting the seat
the observer can look
down into the waters
beneath, The thermo-
meter at the left is
used for determining
deep sea temperatures.
This thermometer
makes a complete rev-
= || olution when the mes-
S==ew<SMALL GLASS PLUG | senger is sent down
A breaking the column
SPACE RARIFIED AIR of mercury. It comes
“T=~BuLB

up, as shown.
e +e PROTECTIVE CYRINDER

'y
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Sargasso Sea

and Equipment on the S. S. Arcturus

Von Stein

N order to appreciate the length of line which the steam
winch is capable of controlling, the illustration below has

been drawn to correct scale. For an ocean depth of 18,000
ieet, 30,000 feet of line will approximately be paid out. This
line is shown sagging diagonally across the picture. The tiny
ship on the surface of the water is the Arcturus, with a length
of 281 feet over all. In order to further give a better example
of the depth of the sea, the skyline of New York has been
drawn in as though totally submerged at the bottom of the
sea at this depth. The Woolworth Building, 792 feet high,

).
I e
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SPRING ACCUMULATYY

FORSLIGHT VARIAT 10MS
IN TENSION

AUTOMATIC TENSION ENGINE
WHICH YIELDS LINE WHEN 3IRI
. EXCEEDS FOXED AMOUNT

o

&‘,

- .,
TRAVELING CARRIAGE

When lowering the thirty thousand feet of one-half inch diameter wire
rope from the Arcturus for dredging operations, a specially constructed
steam reel is used. This was designed by the Lidgerwood Manufacturing
Company. The winchman merely pushes down a lever which connects
with the operator’s valve. This reverses the steam engine and the rope
pays out. If lowering too fast, the lever is lifted, and if too slow, the
lever is depressed. After a considerable amount of rope has been paid
out, the lever is raised to neutral. In order to check the speed, the lever
is further raised to permit steam to enter the cylinder, and act as a brake.
There are no brakes to burn out, and one lever regulates all the functions
of the winch. At the right of the above picture is an automatic tension
engine. This is about fifty feet from the steam reel. When the stress
exceeds a certain fixed amount, the rope to the traveling carriage
slackens and the carriage moves toward the steam winch.

¥

>y

¥

may be seen in silhouette. This is put here only for the pur-
pose of comparison. Along the line the various nets used in
Captain Beebe’s Expedition have been strung. Of course, these
nets are not shown in proportion. Some of them are about
twenty feet long, while others are much smaller. Most of
the nets may be closed at any time desired by sending a mes-
senger down along the line. This messenger is merely a weight
which strikes a release permitting the net to fall and lock it-
self. Other nets are kept open while the vessel in motion, but
close automatically when movement stops.

00RO T L

HENEVER the submarine recording

thermometer makes a complete revolu-
tion, the column of mercury is broken at the
point marked ‘“small glass plug” in the illus-
tration on the opposite page, and as the ther-
mometer swings around, the mercury flows
around the enlargement so marked in the
illustration, and then down the opposite side.
This illustration shows how the mercury
stood after being reversed. In the apparatus
shown in diagram at the top of this page,
the automatic tension machine produces a
very important operation. This engine yields
the line if the strain exceeds a fixed amount.
Notice that a dynamometer is connected to
one of the ropes which indicates the stress
upon it. When dredging at three knots per
hour, and using this automatic tension engine,
a warning of twenty seconds is given to the
operator of the winch machine if his line
becomes fouled. Formerly rubber accumu-
lators were used. These accumulators have
a range of but ten feet, and a warnmg of
two seconds was the maximum that a de-
vice of this type would give if dredging were
done at three knots. If the line is fouled.
the traveling carriage moves toward the
operator, who pays out more line and noti-
fies the pilot to swing the ship about.
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=271 Some Examples of Burbank’s
| jé@@ﬁ] Wonderful Work in the
__________ R @i\)gf%% Production of Enormouys
< Yet Perfect Flowers

Luther Burbank, as he
appeared on his 76th
birthday, March 7,
1925, when he
nounced that he is [

\\‘c {I('HH f./f// I’II(('H!‘,"/;“ for
210 :

paring to give to :
world nearly a score of
new fruits, vegetables
and flowers, and ex-
pects the next ten years
of his life to be the ¢
most productive he ever
has had. Burbank be-
lieves that his accumu
lated experience has
prepared him for the
greatest work of his life.
P
The famous blue petunia, a de- 5
velopment completed by Burbank B
in 1925 and the only blue petu- E
nia grown in the world. The -1
flower is shown in all its glory oy r
and is a full six inches in diam. =
cter. This enormous bloom has been devel- -
oped from the ordinary small petunia E
familiar to all those interested in the beau- -2
tiful science of floriculture. £
The largest and most fragrant sweet peain @ | SR £ 5% 5 S Ea
the world, a pink and white variety given
to the world in 1925, as a result of more ) i I
than 20 years’ experimenting and selective .
cross-breeding of sweet peas by Mr. Bur- =1
bank. Many of the flowers of this variety =
are more than two inches in diameter, The 1
particular bloom shown at the right has g
attained an extreme diameter of 3 inches, 2
most unusual for a normally sma'l flower. 6 .
PPP—> 3
1l 27
3_
B 1
0 4‘_

The “Triple Shasta Daisy,” which, as a matter of fact, has

seven layers of petals. This is Burbank's latest flower devel-

opment, -whiCh he has grown from the original single daisy

found wild on the slopes of Mount Shasta, California. The

ﬁ0wcr illustrated above has an outside diameter of fully 4

inches and its graceful petals and beauty as compared with
the ordinary daisy are most noticeable features.

At the left is shown an interior of one of the great Burbank
green-houses. The flowers growing so profusely on either side
of the center walk are white tuberous-rooted begonias. These
plants have been especially planted and prepared for later
conversion into all colors of the rainbow by the selective cross-
breeding process developed to a high degree of accuracy and
<«—<44€¢ cfficiency by the plant wizard, Burbank.
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25 New Flowers in 25 Years—Burbank

ITH seventy-six years of his life

behind him, sixty of them devoted

to the development of new and im-

proved varieties of trees, vegetables
and ﬂowcrs,_ Luther Burbank, the California
plant magician, is devoting this, his seventy-
seventh year, to the beginning of a 25-year
program in which he plans to present from
20 to 25 new members of the vegetable king-
dom to the world. At a time when most
successful men are resting on their honors,
looking backward with satisfaction on their
accomplishments, Burbank is looking for-
ward to “the most successful and most pro-
ductive years” of his life.

In addition to this, he is turning over a
new leaf in plant breeding. With the ex-
ception of some three or four vegetable
forms, which he has been developing for
the past 20 years, Burbank will devote all
his attention for the remainder of his life
to the production of new varieties, larger
blossoms, different perfumes and stronger
fragrance in flowering plants alone. His
vegetable experiments, the results of which
are to be given to the world this year, there-
by clearing the slate for exclusive devotion
to flower development, include a new aspara-
gus with stalks one to one and one-half
mches in diameter; a new tomato with a
mild pepper flavor, so that it may be used
directly for the making of pepper sauces,
without the addition of Chile or other pep-
pers; an artichoke with buds three inches
in diamefer and blossoms 18 inches wide;
a blackberry without thorns on the canes
or seeds in the fruit which is more than
two inches in length; and a chestnut tree
which attains to full bearing in three years
irom the seed.

Mr. Burbank has had these plants in vari-
ous development stages for the past 20 years,
with the exception of the chestnut, which has
been fifteen years in its experimental life.
Some experiments, involving selection, cross-
breeding, elimination, cross-fertilization, bud-
ding, grafting and other factors, have re-
quired thirty years for the production of
the perfected fruit or vegetable. One of
these is the fast-growing black walnut, which
attains full size in 20 years, as compared
with the 40 or 50 years required by the
American black walnut. The average time
for a successful plant development, however,
is twenty years, according to Burbank, who
further told me that more than 25,000 plants
had been grown, destroyed or preserved,
cross-fertilized by hand, and carefully de-
veloped, to produce the asparagus, tomato,
artichoke, blackberry and chestnut above
mentioned. There are at present about 2,500
plants of these four varieties growing in_his

] at Santa Rosa, Cali-

By H.H.DUNN

Plant Magician, After Sixty Years
of Work, Turns Attention to Per-
fuming the Rose and Painting
New Colors Into the Lilies
of the Field.

introduced into it the fragrance of the sweet-
pea, while the blossoms are of such strong
texture that they remain perfect on the plant
for two to three weeks.

And, speaking of sweet-peas—which Bur-
bank calls “the poor man's orchids”—he has
enlarged the blossoms on these until they
are from two to four times the size of any
now known. He also has developed a sweet-
pea which produces such heavy stalks that
it will stand without support, and thus can
be grown as dahlias and other heavy-stalked
flowers are grown, without frames on which
to climb. One pink and white sweet-pea,
which is to be given to the world this year,
after twelve vears of development, has blos-
soms three inches in diameter, grows three
to five blossoms on the stem, while the stem
itself is 18 inches to two feet in length,

Listen In! |

WRNY
is Broadcasting
5 :

About the time you are reading this,
WRNY, our new broadcasting station lo- 4
cated in New York City will be on the air. 1
Tune in to 258.5 meters and hear fine music, :
tidbits of science, latest radio hook-ups
“via the air,” answers to your technical
questions, et cetera. The last word in
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broadcasting service. See page 248. )
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the largest and most fragrant of all sweet-
peas. In connection with this flower, Bur-
bank has produced a high climbing sweet-pea,
suitable for porch covering, with a perennial,
instead of annual life, and bearing thick
clusters of small sweet-peas, closely pro-
duced all over the vine.

Burbank considers his most valuable
flower development that of new colors and
perfumes for roses. It is an old trick with
the plant wizard to make a climbing rose
out of a bush, or a bush-rose out of a
climber, but now he has succeeded in pro-
ducing new colors in roses, ranging
from a deep-rich orange, to a red so deep
as to be almost black, through several shades
of pink, ivory, copper, brass and the lighter
reds. of these new roses can be grown
either as a climber or a bush, the result
depending entirely on the pruning of the
plant, and each of them is fragrant, with
a fragrance entirely different from any one
of the other eleven in the group. Yet all are
developed from existing strains of roses, and
the experiments which have given these
twelve results have been going on in the

m dens for fifteen years.

also a new Shasta daisy which

has seven rows of petals, each petal being
a long, narrow streamer of snow-white, ¢
around a dark center. This, like the large
single daisy of the same name, was developed
from the comparatively small wild daisy
which grows only on the slopes of Mount
Shasta, in California. In considering these
developments, it should be remembered that
Burbank has never created a new species of
plant or flower. What he has done is to
take already known and established species,
either wild or domesticated, and develop
them by careful selection, cross-fertilizat
grafting and budding, into forms better than
anything which could have been produced
had the plants been left to their own devices
in their original surroundings. In other
words, as Burbank himself says, “by inten-
sive work I do in twenty or twenty-five
years what Nature would require several
centuries to accomplish.” He has produced
crosses and hybrids which appear so dif-
ferent from their parent plants that they
seem to be new species, yet they are merely
mixtures of the best qualities of the several
ancestor plants which Burbank has used;
they are not in any sense new species. The
Burbank potato, his first and greatest suc-
cess; the Burbank plum, one of his greatest
discoveries; the Shasta daisy, possibly his
most notable flower, are of this class, and
only time will tell how many of these cross-
breeds eventually will revert to the original
types. Down to date, the plum and the
potato have not done so. Neither has the
strange “potamato,” the freak cross which
preduces potatoes underground and tomatoes
on the surface. This plant has no commer-
cial value, but is interesting as showing
what the plant breeder can do in the way
of developing hybrids.

“Some of the colors on my new roses are
radically different from any shades ever be-
fore seen on the queen of flowers,” said Mr.
Burbank to the writer, on the seventy-sixth
birthday of the plant magician, in the spring
of 1925. “In size, all are considerably larger
than any rose now- grown, and the richness
and volume of their perfume is not only
different, but far greater than from any
other roses. Some were developed from wild

_roses sent me in the form of seed and cut-

tings from my collectors in Asia, Africa and
South America, while others come from al-
ready known domesticated varieties. My suc-
cess with these roses over a period of fifteen
years has led me to take up flower develop-
ment exclusively, and, in the next 25 years,
I shall present from 20 to 25 new flowers.”

The picture of a man six years beyond
the allotted three score and ten, moving as
quickly and with as certain step as that of
a man of forty, amid more than 2,500 experi-
ments in plant breeding, occupying more than
20 acres of gardens, is one not soon forgot-
ten. In one hand he carries a powerful read-
ing glass, in the other a camel’s-hair brush.
With the glass he looks deep into the corollas
of the selected blossoms, and with the brush
he removes almost invisible clumps of pollen
grains, transferring them with firm and prac-
ticed hand to another equally strong and per-
fect flower. At his side walks his wiie
notebook in hand, recording in detail each
experiment, while back of them comes an
employe, with a bag full of tags, one of
which he attaches to each newly-fertilized
plant, after writing on the tag a number
which corresponds to the number of the ex-
periment as recorded in Mrs. Burbank’s note-
book

“There is no magic to plnnt-breed_il}g.:
Burbank said, as he completed the fiftieth
(Continued on page 283)
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S. S.“Homeric” Answers S.0.S,

Difficulty of Rescues on Stormy Seas

By H. WINFIELD SECOR, E. E.

S.S. 7/
HOMER ¥ g 0

OMERIC el &

; N

f

= e -
The recent sea disaster when the S.S. Homeric answered the ¥ “PROJECTILE 4
SOS of the Japanese ship Raifuku Maru is shown in the pictures \- 4 TARRYING LINE /
herewltl'f. Oil poured on the waves by the Homeric proved fruit- \‘ St :
less. Life rafts or boats were not lowered due to sixty-foot waves. \\'
High wind, sleet and rain prevailed.
e
> R ElPDRE TION FINDER ON
S.s HOMERIC E ?L ER T
i EAM TOWARD JA .71-1\ y '
-S.HOMERIC/ ( ! .y |
i [
ool i " I
e All ocean-going steam- i
1 { ships should carry lifeline
e \ \ \ o PR : guns, which, in the case !
l* ——— A MILES —_ y of severe storms, may RE
] = i sult in the saving o
\ ( SHOURS STEAMING DLSTANCE) — — | lives. Mr. H. Gernsback
4 has proposed a new form i
of lifeline having branch lines, as
The Homeric steered toward the Japa- shown at right.
nese ship by directional radio, as shown
above. The distress signals from the |
Jap ship spread in all directions, how- i:
gk If Homeric’s boats had approached ‘i
Jap ship, they might have been |
sucked down with her. The Jap 'S

ship went down quickly.

STNY ik might have struck her, as
Loy N \ below.

A A
\ =3

With Homeric close, wreck¥

Dops

As one sea captain explained, if the Homeric had approached too close
to the distressed ship, a mighty wave might have picked up and hurled
the vessel into the giant Homeric, with a possible chance of disaster to
that ship. Ships on a stormy sea dare not approach very close.

B e

In about twenty minutes the Jap ship cap- At 11:56 A. M., the Ja ip di
: : . M., p ship disap-
sized and the seas broke over her, washing peared and_the sea was strewn with
the few survivors off. Eye-witnesses differ wreckage. The Homeric dared not ap-
as to seeing men swimming in sea, proach closer than about 34 mile.

[eeiem——— Y XXX = 4 o— D - =
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The picture above, drawn by our marine artist, Mr. F. Fissi, gives one
Some impression as to what kind of conditions the officers and crew of
the Homeric encountered as they stood by helplessly, while the J apanese

ship Raifuku Maru foundered and carried her crew of thirty-eight

officers and men to their death, without a single survivor. Civilian eye-

witnesses among the passengers of the Homeric agree that the waves

were of mountainous proportions, fifty to sixty feet in height, and that

doubtless life boats, if they had been lowered by the captain of the
Homeric, would have been smashed instantly,

It seems to the editors that a life-line gun, if carried by the Ho‘mleri-:.
might have been of some avail under these extremely stormy conditions
One of the officers of the Homeric told the writer that no one, unless
they had been on the ship themselves, could judge t!-ne conditions falr!_\"
He stated that in all his twenty-two years of experience at sea he had
never seen such a terrible storm as this one, and thal‘ it was h\fmanly
impossible to do anything toward saving the few survivors standing on
the bridge of the doomed ship. Homeric's life rafts mlghg have helped.
but the huge waves would probably have defeated their purpose




The Isolator

By HUGO GERNSBACK

MEMBER AMERICAN PHYSICAL SOCIETY

The author at work in his private study aided by the Isolator. Outside noises being eliminated,
the worker can concentrate with ease upon the subject at hand.

ERHAPS the most difficult thing

that a human being is called upon to

face is long, concentrated thinking.

Whether you are a lawyer, trying to
formulate or memorize the pleading of a
special case, whether you are an inventor
with an intricate problem to be solved,
whether you are a playwright trying to hatch
out a knotty plot—assiduous concentration on
the subject becomes necessary.

Most people who desire thus to concen-
trate find it necessary to shut themselves up
in an almost soundproof room in order to
go ahead with their work, but even here
there are many things that distract their
attention.

Suppose vou are sitting in your study or
your work room, ready for the task. Even
if the window is shut, street noises flter
through, and distract your attention. Some

AIR SPACE

CoTTON

one slams a door in the house, and at once
your trend of thought is disturbed.

A telephone bell or a door bell rings some-
where, which is sufficient, in nearly all
cases, to stop the flow of thought.

But even if supreme quiet reigns, you are
your own disturber practically fifty per cent.
of the time. You will lean back in your
chair and begin to study the pattern of the
wallpaper, or you will see a fly crawl along
the wall, or a window curtain will be moving
back and forth, all of which is often suffi-
cient to turn yvour mind away from the im-
mediate task to be performed.

The writer repeats that the greatest diffi-
culty that the human mind has to contend
with is lack of concentration, mainly due
to ontside influences.

If, by one stroke, we can do away with
these influences, we will not only be bene-

Right below: A sectional view of the ideal
office or study where work requiring con-
centration is to be performed. Every de-

vice for the comfort of the occupant is pro-
vided.

CORK

Vi LREL DLl
John Smith,

Kingston

Meaver Vaels

NARROW VISION SLIT
PERMITS OF BUT TWO
LINES OF TYPE
SHOWING

FELT OR CORK_"

€
The outer glass of the
Isolator helmet is
blackened as shown at
the left and then pro-
vided with a slit.

FILLED WALLS
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fitted greatly thereby, but our work would

be accomplished more quickly and

l!]c re-

sults would be vastly better.
The writer, who has to perform, almosy
daily. in connection with his editorial duties

many tasks that involve considerable concen-
tration, has found out that it is almost jm.
possible to keep his mind on a subject for

five minutes without disturbance. For that
reason, he constructed the helmet showp =
the accompanying illustrations, the purpoge
of which is to do away with all possible

interferences that prey on the mind.

The above photograph shows a close-up view

of the Isolator helmet. The oxygen supply
enters the helmet via the tube shown.

The problem was first to do away with the
outside noise. The first helmet constructed
as per illustration was made of wood, lined
with cork inside and out, and finally covered
with felt. There were three pieces of glass
inserted for the eves. In front of the mouth
there is a baffle, which allows breathing but
keeps out the sound. The first construction
was fairly successful, and while it did not

(Continued on page 281)

K _AIR LEAVES
THROUGH BAFFLES

In the ideal of
7" fice, all sounds
7 that would annoy the

occupant are elimina®
. / ed by specially construct-
" ed dcors, walls and win-
dows.
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A Movie Stadiym

By DR. ALBERT NEUBURGER

PROJECTION
RoOM

| FROM

P

has been
tive when
seen from

Right, Fig. 2—A, pile of United
) States daily newspapers printed
yearly. B, pile of all news-
papers of U. S. printed yearly.

i

it

AUDIENCE ENTERS
ALLTHREE WOUSES

o
EXITS
REAR , THUS DISPERSING QUICKLY WITH-
OUT INTERFERING WITH INCOMING CROWDS

A new motion picture theatre in part resembling the Roman Coliseum in form

divided by means of two partitions into three parts. Movie screens at the small
end of each section reproduce the motion pictures thrown upon them from the
rear. One film supplies the material for all three screens by means of a special
arrangement of projectors and prisms as outlined in the center insert. In this
new theatre, the patrons enter at the front from the sides, pass through the pas-
sageways and then take their seats throughout the house. The people leaving
go out through the semi-circular part or rear of the auditorium and the result

©1925 87 "
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designed by a German engineer. This type of building is most effec-
it comes to handling large crowds in a minimum time, As will be
our illustrations above, the entire auditorium is semi-circular and is

is a minimum of crowding and confusion.

The Newspapers of the U. S.

Each day there
are enough daily
papers published
in the United
States to cover
an area equal to
2 4/10ths Cen-
tral Parks. See
Fig. 1.

Left, Fig. 2, C shows yearly height of weekly
papers. D, yearly height of Sunday papers. Fig.
4, 9/10ths volume of great pyramid about equals
volume of yearly papers. Fig. 5, morning and
evening papers published daily piled flat would
reach 1814 miles—one half of them would equal

88 Washington monuments. Fig. 6: end to end,
annual printing of papers would reach 21 times
to the moon. Fig. 7, all papers printed yearly
would cover an area about equal to 80 New York
cities. —Charles Nevers Holmes.

S BT T 4 e

All daily papers would cover an area
about equal to that of Rhode Island.

There are

15,000,000,000 newspapers

Wt printed annually in the United States.
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Science News of the Day

The world renowned French
scientist, Prof. d'Arsonval hag
recently invented a direct cur.
rent generator capable of devel.
oping half a million volts. This is
200,000 volts higher than the largest
direct current generator ever built,
although A.C. machines have at-
tained higher voltages.
A Hungarian engineer, Dienys von Mi-
haly, has recently completed a radio tele- ?
vision device which is said to be most
accurate and efficient in operation. The
illustrations or actions transmitted are
secen directly on a screen and do not
have to be first recorded on a paper or
other surface.

7 "\

"‘ - |

%

One of the two known models
cf ancient water clocks used
by the Romans in the time of
Julius Caesar. The-particular
clock illustrated was made by
John Peel of York, England,
in 1664, at which time they
were also in quite extensive
use.

Prof. Riviere, an eminent
French scientist, was recently
elected French correspondent
of the American Academy of
Medicine. He is shown below
using his invention, the *“Sole-
noid of d’Arsonval”

<o o

p—>

The Bureau of Standards has
recently set out to determine
the actual weight of our earth
by first determining, with
greater accuracy than has
heretofore been obtained, the
gravitational constant or the
attraction of one body for an-
other. This is accomplished
by the apparatus shown, situ-
ated in a deep cellar and ob-
served by a system of mirrors
so that the body of the ob-
server will not affect the mech-
anism. Dr. Heyl, the designer
of this apparatus, hopes to re-
duce the error of the constant

‘ mentioned to one-tenth its
T R - present amount.
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Oenothera, the Evening Flowering Primrose

By DR. ERNEST BADE

Q
gs The bud is about ready to open Just twenty minutes later the petals
. @ % Gbs ; at 6:45 P. M. The day has al- 5 are partially unfolded.
=0 bl most ended. %
4
£ U w0
P — £l

The flower is slightly more
than half open five minutes
later; the process of unfold-
ing being so rapid that the
motion of the petals can be
seen when closely observed.
The motion is not uniform,
but consists of almost imper-
ceptible little jerks.

i

Now this flowering evening prim-

Next morning, at a quarter after
seven, its charm has faded, the
rising sun has singed its beauty,
as a candle singes the moth that
has been too venturesome. It is
a flower of a night, a transient,
but still beautiful flower.

rose is impatient, the flower be-
gins to open fully its white and
gleaming beauty. It is a flower
built for the night, soft and
fragile, its shining whiteness at-
tracting the insects that fly by
night.

The decay is rapid. At 10 o'clock the next morning, the flower has
wilted to the extent shown above. The sun has dried it up.

At noon the flower of the night before cannot be recognized, it has
become a shapeless discolored mass, curled around its support.
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Our Earth’s Atmosphere

A Few Interesting Facts Not Generally Known
By JOSEPH M. HOWARD

y BOOKS AT TOP
a UNDER LITTLE
n b PRESSURE

The pressure on
the top of a pile
of books is lesg
than at the bor.
tom because of
air pressure angd

ALMOST A
PURE VACUUM

AT MOSPHERE additional weight
¥ f b 3
VERY RAREFIED 2 o Ageke
: : ! et 5
EVERY 3 MILES 7 5 FEINE s
THE DENSITY g glowing splinte AR
AIR IS HA?_VEDOP ATMOSPHERE of wood thrust into ; JOSQSEQT ggggw
VERY DENSE oxygen burns rapid-
ly. The atmospheric PRESSURE
presure on an orange ONE INCH
is about one-quarter
of a ton as shown PP»—> =N SQUARE d
graphically at right. — T::::. & *
The air pressure at sea-level is greater than on TR e
the top of a high mountain. The reason is ob-
vious. Recurring to our stack of books, the
pressure on the lower book is much greater
than the pressure on a book near the top be- 2
cause of the weight of the extra volumes. Furth- &3%_ORANGE

ermore, if the books were made of some elastic
material, the books near the bottom would be <t
compressed. Following the analogy, the air is We live at the bottom of a sea of atmosph j

s phere just as
WATY St n'ldhthercfore g“:".ly clomprcsseit: ERES EVEREST ERHEE AV HIERE fish live in a sea of water. The total weight of our
due to the by el of bt:l: ove;ymg I?:.l““i 2 atmosphere is five quadrillion (5 followed by 15 ciph-
;:;::': ;::s:‘s:a;:e; “e?;n th:e:mx:iles.n Thi: ers) tons or is equal in weight to Mount Everest. The

greatly limits the heights to which balloons air pressure is nearly 15 pounds to the square inch
can ascend and therefore the heights to which Q TO PUMP as above.
we may explore the atmosphere by direct means. e

The effect of removing air pressure is shown at
the right. An orange is placed in a chamber
and the air removed by means of a pump. If
sufficient air can be taken out, the orange wil
explode due to its internal pressure.

URROUNDING the earth, which is about
8,000 miles in diameter, is a thin shell,
known as the earth’s atmosphere—or air. Near
the surface it is composed almost entirely of
oxygen and nitrogen, a very fortunate mixture.
Oxygen, so necessary for the maintenance of
human and animal life, would not suffice of it-
self. That gas is particularly active chemi-
cally, its presence being required for all proc-
esses of combustion. A glowing splinter thrust
into the pure gas will burst into flame. If the
carth’s atmosphere were composed of this ele-
ment alone, it would be impossible to stop fires.
Meteors or shooting stars are small particles
of iron or stone, which, heated by the friction
of_ their passage through the atmosphere, are
raised to a temperature where they shine bright-
ly. These objects are seen as high as 120 miles,
proving that the atmosphere extends to at least
this height.
If the earth’s atmosphere were instantaneous-
; !y rempved, everything including people would
HEIGHT OF ATMOSPHERE s immediately e_xplode, since the normal pressure
ILLUMINATED i =2 B == on a person is 10 tons. In order to subject a
ATMOSPHERE <2 <3 man to a vacuum without this effect, he would
have to be enclosed in a heavy armor and placed

—_—

2
=
o
=

mn an evacuated chamber. Air would have to -
\\\ LIGHT FROM be supplied by means of a pump and hose.
w \
£ W\ THE suN
5 i e taohT
a J __—"'"--- —‘--“r-__'_‘
y 50“,,--" ‘&,‘_‘
o -
2 ERDOPETE B rciy 10 i
2 “\5\' e "n..\:qTMEr
or OUNT OF ~3T%,
£ o DN THERTESE 2T ey 35
E -~
|~
g 65

The various levels of atmospheric density are shown

above. The light received during twilight is reflected

by that air extending from the earth to a height of 40
miles above the surface.
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The Lime Rays of the Moon

When one first views a photograph of our
moon taken through a telescope, one of the
most noticeable features is a series of rays
emanating from the various craters. The
largest ray system radiates from that crater
known as Tycho. These rays have long
been an object for theorizing by scientists.
Various theories have been put forth such
as one very old one; this explanation was
that the rays were caused by a squeezing
out of some highly reflecting material
through long fissures in the sides of wvol-
canoces during a remote volcanic period.
Another theory by Prof. Pickering is that
crystalline materials may have escaped from
the interior or along radial cracks, in the
form of vapor which condensed and pre-
cipitated, forming the rays which we illus-
trate here.

How To Photograph the Stars

Above is shown a photograph of the stars
taken on a clear moonless night without
shifting the camera. An ordinary box
camera was used and the stars appear as
short traces of light across the sky. If the
Camera had been pointed toward the true
north the stars would describe arcs of
circles on the plate.

After the theory of Prof. Pickering, the dis-
covery that coral types of the Actinozoa play
a part in world formation is assumed to solve
the mystery of the lunar ray systems. The
very fact that outcroppings in India and Per-
sia are of saline composition bespeaks for them
an origin bound up with the early life gen-
erating forces of the planet earth. In their
growth, coral forms consume quantities of
water and carbon dioxide evolved by this form
of life combined with or is dissolved in the
water in the protoplasm of its cells. This com-
ing in contact with the calcium in the cells
formed calcium carbonate which was deposited
in the form of the radial lines on the surface
of the moon.

—Donald P. Beard.

In order to use the apparatus iilustrated at
the left at its best, a sight should be taksn
along a stick, fastened to the camera sup-
port as shown, at any one of the stars.
As the sight has to be shifted to keep the
star in line with the sights, the camera
will be shifted a corresponding distance.
The operator should be comfortably seated
in order to avoid jarring the camera. The
photo below is a result of a 15-minute ex-
posure with the camera pointed toward
Orion. —Don Home.

CAMERA
\

BROOMSTIC

Above is shown how a camera may
be set up so as to take photos of

the stars and have them appear sta- FASTENED
tionary on the plate, Th bl
broomstick is ere;::d plr:lle!;‘:z.th: Top';Esh-IrCE

earth’s axis and a slow motion im-
parted thereto will give a photo-
graph as at the right.
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Talking Movies In the Home

Small Film Used But Perfect Results Obtained

By RUSSELL RAYMOND VOORHEES

Above: The apparatus set
'-./ up in the homond in use. &
Above: Ferdinand Von Madaler, the The action is entirely auto-
inventor of this system. e . As at right, even a child
g can operate this talking
(13 movie machine.

NOTE THE
CENTER
- S SPROCKET
Y B : PERFORATIONS®
- °= >
i 2 f; " VOICE ¥
“ RECORD FOR
18T STORY
L | voice P
RECORD FOR
210 STORY =—
Above: A sectional view of the movie (9 N this new talking motion picture s
projection and the voice reproduction PICTURES BELONG (=] device, _the action is first taken on a
apparatus. * TO 1ST FILM =t standard size film and the sounds rec-
. 4t 80’ sTORY, ., orded by either of the two methods
= RUNNING e shown here. Qne method records the
dolis : DOWN) 4 ﬁl sound on a disk recor_d as at 6 and
MOVIE - ‘;’_’ Z . 3 7 / s N then records on the ﬁmshefl film as at
o e v .. (3 15. The second method is to record
o 557 ) & PICTURES ) directly on the film as at 7. In either
< . ] b » BELONG TO ) event, the continuous action is first
: e ; 280 FILM = printed on the film in a new manner.
, - i } -2 STORY, ‘ Two stories occupy the space on each
k: s Oy (RUNNING IN ‘ film, each narrative bei ti s
HlCROPHONEh\-S‘” §p OPPOSITE ? A s arrative being continuou
—a W SR SN LIRS pirECTION) £T5) - o when each alternate frame is viewed.
- = é Thus no rewinding is necessary as the
film is first run through to reproduce
Above: A finished film showing the one story and then run through the
pictures and voice record for each opposite way in order to reproduce the
of the two reproductions possible other story. The sound records for
from one film. the stories are on opposite sides of the
film as at 5.
Above: Taking a picture and record-
ing the sounds on a disk record, to Right: Printing from a standard L ML LIGHT
be transferred later to the small film. film upon alternate frames on 5 &
small films. 1% G [Ens
T=nl sSTANDARD

: FiLm

REDUCING Y\ . __ ALTERNATE PICTURE

LENS _-)%’Poswloﬂs S KIPPED.
Tﬂ 'NEW REDUCED IMAGE

\ ON NARROW

F Bt & g~ e(—s-)ru.wl

MICROPHONE

Left: An optional method of recording the picture and
voice on the small film. Note the center perforation and
the simple claw arrangement for moving the film past the
lens. Right: The device that prints the pictures from an
ordinary standard film upon the special film used in this
new talking movie projector. The method used is shown

above in 9.
<l
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Left: A section of
standard film en-
graved with a voice
record for later
transposition to
the smaller type of
double film. The
method used is
shown below in 14.

Above: An open and closed view of the film
magazine. The meter denotes the number of
times that the film was run.

——— —_mm ]
- NARROW FILM VOICE I
< s RECORD ON : L e
STANDARD 1o Above: The disk recording and
L] - FILM reprod~c'ng device for providing
g the imnulses to be later recorded
- = "./q ’ on the film as at 15. This is one
3 -5 of the two possible methods.
L =] =
5
< 2 __9_‘ D\
c
g l AMPLIFIER
@ = = (‘
RECORDER
o8 a4
[ 3 aPEc,;glJv MICROPHONE
™ L lif <DAR ORIGINAL]
Right: Transferring AW FILM DISC
the voice record from / RECORD
the standard film to e - )
the narrow film. A 2 B ey BATTERY
needle attached to a % ‘ . X
microphone picks up = D @
the wvoice vibrations, R B P
they are amplified and = e
reproduced as shown i / = 4
on the narrow film. Right above: The second method of repro- ———————
duction. The original disk record is repro-
BATTERY duced and the sounds picked up by a micro oy
phone, amplified as in 14, and then record- L
ed on the special film.

llyminated Step Plate Falling Plane Test

S—
Many accidents are caus- o ; s TRy A Oy %
ed by passengers getting v% of s N e N i \
in and out of an automo- ;

bile and not being able to
see the place to put their
feet. The electrically illu-
minated step plate at the
left eliminates this danger
as it provides an electric
light which gives ample
illumination for p
Above: An electrically illuminated step it o
plate for use on the running board of an

H automobile.

Sanitary Bath Tub

SHOWER BATH

START OF
gl yump

In a test to determine the reliability of
an old theory that an aviator may be
struck by his own machine if he jumps
therefrom because of an accident or |
otherwise, Lieut. M. L. Elliott of the
U. S. Army recently sent his plane into
a tail spin at a height of 3000 feet while
two men dropped from the wings of the
plane. The test is illustrated above. It
was found that the men fell much faster
than the plane, whereupon they opened
their parachutes after dropping 1,500 ft.

Mr. Mitchel I. Klein of Brooklyn, N. Y., has invented a new
sanitary bath tube with a shower incorporated therein. This
device of interest to all people is illustrated at the left. It has
three improvements over the old type of bath tub and shower bath
and they are first, a shower in the rear of the tub, eliminating the
necessity of a curtain; second, no dirt can cling to the side of the
tub as it is washed out of the overflow; and third, the tub cannot
overflow as might be the case when a person goes to sleep in the
bath tube with the water turned on. Furthermore, dirt., which
naturally floats on the surface of the water, is washed out of the
overflow as intimated above.

-~
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VLA T

Fig. 2 above shows what would happen if the force of
gravity suddenly refused to act. The earth and moon
would fly off into space at a tangent to their orbits, as in-
dicated by the straight arrows. The effect is the same as
when a small boy is swinging a weight on the end of a
string around his head and the string breaks. The weight,
travels off in a straight line at a tangent to the path it
traveled when confined by the string. Observations, how-
ever, show no weakening in the force of gravity.

Pr—

Fig. 1 above shows how the force of gravity acts as chains between the sun

and the planets. Fig. 3 at right, shows the famous Majorana experiment with

a gravitational shield. His results were not accurate enough to confirm his
opinion. This is explained on the opposite page.

IN SHEET OF RUBBER
TIGHTLY STRETCHED
OVER AWOODEN FRAME

Einstein explains gravitation by stating that matter causes gravitation merc-
ly by its presence and that the reason objects tend to move toward or around
each other, the latter in the case of the planetary system, is because space i3
bent. Fig. 4 at the left gives an analogy of bent space. A sheet of tightly
stretched rubber is employed and a marble rolled across this sheet will travel
in a straight line. If, however, a comparatively heavy body, a ball for in-
stance, is placed on the sheet it will cause a depression and the marble will

A MALL MARBLE LLED ACSS no longer travel in a straight line when propelled, but will follow a curve.
IT WILL GO IN A STRAIGHT LINE
THE PRESENCE OF MATTER
AHEAVY BALL IN THE CENTER
WILL"WARP THE SPACE”

'

WO

NOW A MARBLE WILL NOT GO IN A
' STRAIGHT LINE BUT REVOLVES
' HVYIBALL .. il

Let us assume that we are up in an airpane as ex
opposite page. We watch a man traveling acros
A to B. We see him travel in a curve instead

why this is so is explained in the artic

plained in the article on the
s an illuminated space from
of in a straight line. Just

le.

and could not travel in a straight line because of the effect
of the light L upon him. Another view of the curved path is
shown in the lower right-hand illustration above. A study of

the explanation of curved space on the opposite page will make
this point clear.
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METAL IN DIME
CHANGED INTO

THE EARTH
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AZB 1”SPHERES OF OSMIUM OBJECT ABOVI
Vel EARTH'S SURFACE 5/
LA s LN,
: L ST S NO GRAVITY __pmmmbmmm |
: - . SCREEN FOUND ! y
o WILL TAKE 29 HOURS EHUS, FAR . Sl
WIRE ENCIRCLING e & .
COME IN CONTACT BY Y AN
GRAVITATIONAL PULL . RN \

OF WIRE

%o OZ. 2

_STEEL CABLE 34 OF

BETWEEN 2 MASSEDS 4

FORCE BETWEEN
) 2 SPHERES LESS
Y LENGTH THAN WEIGHT OF

Ve i WIRE

EARTH’S DIAMETER
EQUIVALENT TO
GRAVITATIONAL STRAIN
BETWEEN SUN AND EARTH

CENTER OF EARTH
IS CENTER OF Lo
GRAVITATIONAL PULL

GRAVITATIONAL
PULL BETWEEN
EARTHZ SECOND
BODY. BOTH MOVE
(R HEYSME BT

IN CONTACT E

In the experiment with the spheres of Osmium, it is assumed that all
The small force exerted
between the (wo spheres is less than the weight of 14 inch of the wire
formed from a dime, said wire being long enough to encircle the earth.

friction or resistance to their motion is absent.

Fig. 7 illustrates the equivalent sfrain set up by the gravitational attrac-
tion between the sun and the earth.
thus far can shield an object above the earth’s surface from the gravita-
tional pull of the earth and shows how two bodies move because of gravity.

Fig. 8 shows that no screen found

What Is Gravitation?
By Prof. Donald H. Menzel, Ph.D.

WO HUNDRED AND TFIFTY

vears have elapsed since the great
scientist, Isaac Newton, put forth his
theory of the law of gravitation. Be-

fore that time people thought objects fell
to the ground merely because the air was
too thin to support them. Sir Isaac suddenly
had the brilliant idea that they fell because
they were attracted to the earth, and that
if such attraction existed near the earth, it
might be strong enough to extend outward
into space and hold the planets in their
orbits. It would act as a strong chain
which was bound to both the sun and planet,
constraining the latter to move in a curved
mstead of a straight path (see Fig. 1).
If the force of gravity suddenly refused
to act, the planets would fly off in tangents
to their orbits, as illustrated in Fig. 2, the
same effect as having the chains break. For-
;:;3'21!. gravity shows no signs of weaken-

WE KNOW LITTLE OF GRAVITY

In spite of the apparent universality of the
law it extends as far as the distant stars,
and since Sir Isaac Newton's discovery we
haﬂmdeveryicwa ces in finding its
origin. Electric and magnetic forces resem-
ble it in many ways, but it can be neither of

Professor Majorana’s research caused
lot of discussion a few ago. H:
el ,',Anma}lxeelbmg:lﬂhmitm
Oy itself and again when floating on mercury.

merely by its presence.

* lines.

The mean of a huge number of measures
showed a small decrease in the weight of
the object when it was floating in the mer-
cury. Majorana then suggested that possibly
the mercury had shielded it from the force
of "gravity (see Fig. 3).

A very important objection to this result
has been raised, aside from the fact that
the effect is so small that the errors possible
in the weighings are several times larger
than the observed difference. If matter
shields another object from gravity, as
Majorara would have us believe, then the
earth quite effectively shields the moon from
the sun every time there is a lunar eclipse.

- If the matter of the earth absorbs some of

the force of the solar gravitation, the moon
would show a slight deviation from its orbit
as a result. It does not and quite refutes
Majorana's experiment. ¢
EINSTEIN ON GRAVITY

Einstein seems to have solved the prob-
To him matter causes gravitation

If no matter is
present, all objects tend to move in straight
He proves that space near any quan-
tity of matter is bent, and that any object

- approaching it will have to follow the bends
~in the space. The seemingly unintelligible

statement that “space may be warped” is
explained by an analogy. Euclid dealt with
a space which was a plane and only with
points and lines, which, having no thickness,
had no weight and therefore did not distort
his plane.

Let us make our plane out of tightly
stretched rubber (see Fig. 4). A small vir-
tually weightless marble will move across it
in a straight line, the path of least resist-
ance. If a heavy iron ball is now placed
in the center, the plane will be “warped” and
the path of least resistance will no longer be
straight, but curved about the object, and if
there were no_ friction, it would continue to
revolve about it forever. This is a vivid
picture of the case of the solar system. The
planets do not revolve about the sun because
its constraining force keeps them from fly-
ing away, but rather because space is bent
and they follow their own inclination. Ein-
stein called the natural path of any object
a geodesic.

A GRAVITATIONAL ANALOGY

One added analogy will clinch the argu-
ment. Imagine yourself in an airplane,
directly over a certain part of the earth.
You see a large bright area surrounded by
darker ground. Near the center of the
bright space is a light (see Fig. 5). There
1s a man at A who wishes to go across the
bright area to B. You, in the airplane, ex-
pect him to follow the straight line, but are
greatly puzzled when you find him taking
the curved path indicated. Then suddenly
an explanation occurs to you, “The light has
repelled him, so that he could not go
straight.” Thus you have reasoned like
Newton, who, to explain the curved paths

(Continued on page 280)



Tarrano the Conqueror

FIRST INSTALLMENT

By RAY CUMMINGS
First American Serial Rights
g He had reached th1§ point
when without warning his
body pitched forward.

The balcony rail caught
it; and it hung there inert.

FOREWORD

In “Tarrano the Conqueror” I present a
tale of the year 2325 A.D—a time almost
as far beyond our present-day era as
we are now beyond Columbus’ discovery of
America. My desire has been to create for
you the impression that vou have suddenly
been plunged forward into that time—to
give you the feeling Columbus might have
had could he have read a novel of our
present-day life.

To this end I have conceived myself a
writer of that future time, addressing  his
contemporary public. You are to imagine
yourself reading an Ancient-English - trang-
lation of my original text—a translation so
free that a thousand litile colloquialisms zwill

crept into it that could not possibl
ir connterparts in the year 2325,
For these I ask your indulgence, :

Apart from the text, 3
find bricf explanatory footnotes, Conceire
them as having been put there by the trans-
lator.

If you find parts of this tale unusual or
bizarre, please remember that we are living
now in a comparatively ignorant day. "The
tale 1is not intended to be fantastic, scientific,
or full of new and strange ideas.
used nothing but those developments of our
present-day civilization to which we are all
looking forward as logical - probabilities—
woven them into a picture of what life in
New York City very probably will be four
hundred years from mow. To that extent,
the tale itself is intended to be only a love
story of- adventure and romance—written,
not for you, but for that future audience.

. Ray Cumwmings.

ou will occasionally

I have

.\‘l 1ence q

nd ]m‘r'ntinn for Jul
¥

CHAPTER 1
THE NEW MURDEgg
WAS standing fairly close 1 41
- 3 USE to t}
dent of lhc_ Anglo-Saxon Re utb}? Preg;.
the first of the new Murders y,. "0

mitted. The President fel] alm.\,a; Con.
feet; and even then I was Convineeq 3th' 4
Venus-man at my elbow was the murdcdt lh:-
don't know why ; call it intuition if 3'(Jl1rer"l
The Venus-man did not make 3 . Vill
merely stood beside me in the press of
throng, seemingly as absorbed a5 al the
what the President was saying,

It was late aiternoon. The sy
ting behind the cliffs across the rive
were perhaps a hundred and fifty
people within sight of the Presidcm’ listep.
ing raptly to his words. It was at Park
Sixty, and I was standing on the Tent,
Level.* The crowd packed all twelve of
the levels; the park was black with people
The President stood on a balcony of e

He was no more thap a fey

park tower.
feet above me, well within diret

Wasg $61-
L. There
thouga“d

hundred
carshot. Around him on all sides were t}
electric megaphones which carried his vyoi
to all parts of the audience. Behind me,
a thousand feet overhead, the main aerials
were scattering it throughout the city, I
suppose five million people were listening to
the voice of the President at that moment,
He had just said that we must remain
friendly with Venus; that in our enlightensl
age controversies were inevitable, but tha
they should be settled with sober thought—
around the council table. This talk of
war was ridiculous. He was denouncing
the public news-broadcasters: moulders of
public opinion, who every day—every hour
—must offer a new sensation to their mil-
lions of _subscribers.

He had reached this point when without
warning his body pitched forward. The
balcony rail caught it; and it hung there
inert. The slanting rays of the sun fell
full upon the ruffled white shirt; white, but
turning pink, then red with the crimson
stain welling out from beneath,

For an instant the crowd was stunned into
silence. Then a murmur arose, and swelled
into shouts of horror. A surge of people
swept me forward. I could not see clearly

¢
ce

*New York City, about where Yonkers

now
stands.

They were indeed: I could see them in all the

towers underneath me. I was flying morth
€ast; and at the moment, with a following
wind, T was doing something over three-ffty-

S
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Above my desk, in a duplicating mirror from Headquarters, I could sce

e tt

that at the palace of Mombozo a throng of terrified blacks were gathered.

what was happening on the balcony. The
form of the murdered President was hang-
ing there against the rail; a score of govern-
ment officials were rushing toward it; but
the body, toppling over the low support,
came hurtling downward into the crowd,
quite near me; but I could not reach it—the
throng was too dense.

The shouts everywhere were deafening. I
was shoved along the Tenth Level by the
press of people coming up the stairway.
Shouts, excited questions; the wail of chil-
dren almost trampled under foot; the
screams of women. And over it all, the
electrically magnified voice of the traffic
director-general in the peak of the main
tower roaring his orders to the crowd.

It was panic; and then the traffic-directors
descended upon us. We were pushed up on
the moving sidewalks. North or south,
whichever direction came handiest, we were
herded upon the sidewalks and whirled
away. With a hundred other spectators
near me I was shoved to a sidewalk moving
south along the Tenth Level. It was going
some four miles an hour. But they would
not let me stay there. From behind, the

crowd was shoving; and from one parallel
strip of moving pavement to the other I
was pushed along—until at last I reached

the seats of the forty mile an hour inside
section.

The scene at Park Sixty was far out of
direct sight and hearing. The park there
had already been cleared of spectators, I
knew; and they were doubtless bearing the
President’s body away.

[———— R

|
!t WE take great pleasure in presenting to
i
[E

~

our readers another story by Ray
Cummings, well known to the followers of
this magazine as the author of “The Man
On The Meteor” and “Around The Uni-
} wverse.” Many of our readers are also un-
‘ doubtedly familiar with Mr. Cumming's
» book, “The Girl In The Golden Atom,”
which also appeared in magazine form. We
are sure that all of our readers will be
greatly pleased with this latest story from

F the versatile pen of Mr. Cummings.

R i e b bk e b ALA
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“Murdered!” said a man beside
“Murdered! Look there!”

We were across the river, into Manhat-
tan, The Tenth Level here runs about four
hundred feet above the ground-street of
the city. The man beside me was pointing
to a steel tower we were passing. It was
several hundreds yards away; on its side
abreast of us was a forty-foot square news-

me.

We watched the
queer - looking
characters printing
on the tape. Very
softly, in a voice
hardly above a
whisper, George
de-coded it.

[t S TR

N
o
w

It was night there—a blurred scene of flasning lights and frightened,
milling people.

mirror, brightly illumined. On all the stair-
ways and balconies here a local crowd had

gathered, watching the mirror. It was re-
porting the present scene at Park Sixty.

As we sped past the tower I could see mn
the silver suriace of the mirror the image
of the now empty park from which we had
been so summarily ejected. They were
carrying off the President's body; a little
group of officials bearing it away; red,
broken, gruesome, with the dying rays of
the sun still upon it. Carrying it slowly
along to where a hastily called aero-car was
waiting on the side landing stage.

We were past the mirror in a moment.

“Murdered,” the man next to me repeated.
“The President murdered.”

He seemed stunned, as indeed everyone
was. Then he eyed me—my cap, which had
on it the insignia of my calling.

“You are one of them,” he said bitterly.
“The last word,” he said—“the lurid news-
gatherers.”

But I shook my head. “We are necessary.
It was unfortunate that he should have said
that.”

I had no opportunity to talk further. The
man moved away toward the foot of a land-
ing stage near us. A south-bound flyer had
overtaken us and was landing. I boarded it
also, and ten minutes later was in my office
in South-Manhattan.

I was at this time employed by one of
the most enterprising news-organizations in
Great New York. There was pandemonium
in there that evening. My supper came up
in the pneumatic tube from the public cook-
ery nearby, but I had hardly time to taste it.

This, the evening of May 12, 2325, was
for me—and for all the Earth—the most
stirring evening of history. Events of In-
ter-planetary importance tumbled over each
other as they came to us through the air
from the Official Information Stations. And
we—myself and a thousand like me in our
office—retold them for our twenty million
subscribers throughout the Anglo-Saxon
Nation. o

The President of the Anglo-Saxon Re-
public was murdered at 5:10. It was the
first of the new murders. I say new mur-
ders, for not in two hundred years had the
life of so high an official been wilfully taken.
But it was only the first. At 6:15 word

came from Tokyohama,* that the ruler of

*Tokyo-Yokahama, Japan.
(Continued on page 268)
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Tricks of Mediums

By EDWARD MERLIN
A Reformed Spiritualist.

a trance, jerks his right
ely calls attention tq the
Seemingly

The medium, going into
hand loose, but immediat : o
fact that his hand is not being held.
both hands are again under
%\3‘ control. Actually they are not.

Az

)
o

i
92 o
9

When the seance begins, the spiritu-

alist’s right hand and left wrist are 3 v "
held by those closest to him in the % ( . ¢

circle of sitters.

A spirit hand pinches a sitter,
Note the lazy tong grip.

A remarkable similarity to the sound produced
by a hand pump may be effected by collapsing
and extending a spirit horn.

Sliding the ho-n across a carpeted floor
produces a sound of wood being sawed.

g
A luminous but-
ton on the end
of the collapsible
rod produces
“spirit lights.”

The sound of a person drowning is pro-
duced by blowing into horn, as shown.

as illustrated. Even those standing eight

Daylight trumpet mediumship is effected i
inches away cannot hear him whisper.

RUBBER COVERED CURVED ENDS FOR LEVITATION- |
OF GLASS OF WATER. AND "BABY" TOUCH, ETC.

a collapsible

h the medium uses. Diagram of lazy tong also shown.

o
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Keeping a Kitchen Cool

OMEN have been called born mar-

tyrs, Certainly it would seem to

be true when you think of the great

numbers of women who endure the
' heat of the average kitchen, both winter and
- sun;n}ter, and make no effort to ventilate or
cool it.

£y
i

N

Look, on the other hand, at men. Their
offices, usually in tall buildings with many
windows, have plenty of ventilation; vet in

ventilating

t do you see? iC
g

By CHRISTINE FREDERICK

gasoline, oil and electric stoves of proved
high efficiency, no woman has much excuse
except poverty for using a coal cooking stove
in summer time. Yet millions of housewives
do so, and not from poverty either. If pos-
sible, cooking should be done on an oil or
gas stove in a semi-open air adjunct to the
kitchen. But if this is not possible, by all
means ventilate the kitchen. If the windows
are not thoroughly adequate—usually they
are not—then a ceiling ventilating shaft
should be installed leading outdoors through
a ventilating pipe. If it doesn't draw well,
a small electric motor fan will help it
Don't grudge this expense—it will keep your
kitchen not only cooler, but freer from
odors. It will keep you fresher to enjoy
other things.

ELECTRIC FAN IN KITCHEN
If you have windows on two opposite sides

of your kitchen—which is the best arrange-
ment—then an electric fan will perform all

OPTIONAL LOCATION OF FAN
!I\-\“ EXHAUST, FAN
3§, =
= BOARD
i 7
TUS!’ i 2(’/
e
E — ] %
| | i
. - \ !
,. "
1 X
FIG.3 f i %

you have a transom over the door, be sure
use it. Exhaust fans placed as shown

help to circulate fresh air and carry off cook-

ing odors,

g

best expel the hot air from the room. IEven
a small, hidden, slow-revolving fan is quite
efficient. There is no need of whipping the
air into your face; you will be cooler if
currents of air are induced to go in and out
of your window.

RUN COLD WATER ON WRISTS !

Don’t drink several quarts of ice water every

day in an effort to keep cool, says the author.

Instead you will find much better results by

simply allowing cold water to run over both
wrists for a few minutes.

STOVE HOODS AND TRANSOMS

A metal hood over a stove and of funnel-
like shape, leading into a pipe that goes
through a hole into the chimney, is a method
you will see used in city restaurants, where
much heat is often developed in close, un-
ventilated quarters. This then is often very
desirable for a hot, unventilated kitchen in
which much cooking is done.

I am astonished at the number of women
whose kitchen doors have transoms which
are never opened. A transom in a door gives
excellent ventilation, and provides frequent-
ly the cross-ventilation so effective.

COOK EARLY IN MORNING

I am strong for still more thoroughgoing
methods of having a cool kitchen by means .
of head work. \Why not reduce to a mini-
mum the heat making? Plan your meals
for summer to reduce cookery. Some women
never seem to spare themselves in summer
time; they bake and boil and stew without
any let-up from winter standards. Cut out
as much cooking as you can. The family

(Continued on page 285)

ELECTRIC STOVE

A meal can be placed in multi-compartment
kettles, placed in the electric fireless cooker
‘and economically cooked. Electric table
cooking appliances are a Godsend in the

i Summer-time.



Dr. Hackensaw, Pep and Miggs seated within the reconstructed “Dart”
on its journey to the center of the earth. Dr. Hackensaw is pointing

SYNOPSIS OF PART 1.
R. HACKENSAW after having determined to
.D explore the center of the earth and having
made preliminary observations, asks his very good
friend Pepita Perkins, a mewspaper reporter, to
accompany him on a trip to the South Pole where
the excavation was to ‘be started for the trip to
the center of the earth. They arrive at Dr. Hack-
ensaw’s village at the South Pole where a crevice
in the earth five miles deep has been distovered.
Working first with a diamond drill and then with
an ‘“atomic force drill,” one of Dr. Hackensaw's
inventions, they start work on the bottom of the
pit.  After .some hours of drilling, . observations
made by-means of a special microphone show that
they are mearing another matural cavern in the
interior of the earth. The diamond _drill is once
more brought into . ploy and_soon pierces the. re-
maining shell of the rock into the lower ca?ity
in which a parfial vacuum is found to exist.
comcussion bomb dropped into this cavity proves,
by measuring the time. it takes for the sound of
“om to reach the observers, that the cavern is
100 miles deep.

CHAPTER 1V .
aimed Doctor
. “This hundred-mile
us a lot of digging,
s us to change our plans

9. ial vacuum

£.
over

The experiment was tried, but when the
result became known, Doctor Hackensaw
shook his head.

“The air density in the pit is really very
slight,” he exclaimed. “In one way, of
course, this is an advantage, for it will re-
lieve us of the danger of encountering an
enormous air pressure down below. But on
the other hand it will make the start diffi-
cult.”

“Couldn’t you let in more air?” asked Pep.

“Certainly, and I should unhesitatingly do
so if I were convinced the pit were only a
hundred miles deep. I believe it to be much
deeper, however.”

“But you. said the bomb exploded one
hundred ‘miles below the surface!”

“Sp it did, but it'may have struck the side
of the pit, or it may even have been set off
by the compression of the air in front of it.
However, to save time we'll do a little ex-
ploring. The electric aeroplane, “The Dart,”
is provisionied for six months and has an
oxygen supply sufficient for three months.
Accordingly, if we are prudent we have lit-
tle to fear. What I shall do will be to pro-
vide some twenty-five or more miles of light
but strong chain, fasten them to the rear of
the aeroplane and let the car slowly down so
we can examine the pit a little. To aid in
this work I shall have some suits made in
the style of light diving suits. These will be
provided with suction-boots made on the
principle of a fly’s feet—the suction enabling
me to walk down the sides of the pit with-
. danger of falling, just as a fly walks
on a ceiling.”

Pep. “Make a pair of those
1 But won'’t it be tiresome
stiff 2

have a metal framework
our clothing. The

Science and Invention for July, 1925

Doctor Hackensaw’s Secrets
By CLEMENT FEZANDIE

No. 41—A Journey to the Center of the Earth. (Part IL)

downward through the observation glass through which the progress of
the car can be watched.

The searchlight is directed downward.

whole weight of our bodies will thus be
borne by the metal frame and not by our
muscles. Of course, we shall not be able 1
use these suction boots so long as the air
in the pit is so rarefied. It requires normal
atmospheric pressure to make sufficient suc-
tion. We can only use the boots in case the
pressure is greater down below or in case
I let air from above into the pit.
CHAPTER ¥V

Several weeks were required for the neces-
sary preparations, and Pep was becoming
very impatient when one fine day Doctor
Hackensaw called to her:

“Pack your bag at once, Pep; we start at
noon!”

An hour later, the two, accompanied by
Miggs who was to act as pilot for the aero-
plane, had descended into the closed chamber
ready for the start down into the appar-
ently bottomless pit.

At sight of “The Dart,” however, both
Miggs and Pep uttered a cry, for the com-
pact spindle-shaped aeroplane they were
familiar with now resembled ome of the
giant squids or octopuses familiar to all
movie-fans.

Fastened to the rear of the aeroplane were
several long tentacles or arms resembling
huge metal springs, set in a circle. It Was
in fact an almost exact imitation of an o¢to”
pus. Below was a second set resembling
the first. ”

;;\\"hat in the world are those arms forf
asked Pep, in surprise. .

“Those are to sgrve as brakes,” exp‘?‘;‘ﬁf
Doctor Hackensaw. “As there IS_PHC“CCE'
no air in this portion of the pit CUT Ty
;voulg fal}_l down at a frightiul s :
owed to drop in”

“But I thought the car was ¥ be bek

back by a chain?”
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“So it is, for a short distance. But we
L‘El11[|"t place much (Icpclldul_u“c on the chain,
and must soon Cil\'ll loose from it, anyway.
Now I have ascertained ;ll;lt the pit is really
a narrow well in the solid rock. As we de-
scend I shall force these metal arms against
the sides of the well and so be able to check
our descent, or stop cnmplctcl;‘. at will. An
clectric equalizer will automatically keep the
pressure equal in each arm so that our de-
scent will be steady and uniform. Electric
refrigerating devices will keep the ends of
the arms from melting through the heat pro-
duced by friction against the rock. Should
one of the arms become worn or injured,
a new'arm from below will automatically
replace it. I can set the device so that the
springs will press against the walls with
any degree of pressure I desire.

“But we can't stand here talking. We
must get inside the car, for we have a long
way to travel and I don’t dare to get up too
much speed. This will not be a joy ride by
any manner of means, for we shall be ex-
plorers. I have an excellent searchlight on
the car which will reveal our path for a
mile or more ahead of us, but it would not
pay to be imprudent.”

“One moment, doctor!” objected Miggs.
“You say that these brakes are needed to hold
us back. Couldn’t you reverse the propeller
and hold the car back that way?”

“Certainly I could if there were normal
air at atmospheric pressure in the pit. But
there is so little air here that the propeller
would have nothing to work against. You
cannot push the car backwards unless you've
got air or something else to push against.”

“All right!” said Miges. “I understand
that and I see that without the brakes we
would just drop down into the pit. With
the help of the brakes we shall get down
all right, but if we can't use the propeller,
how in the world are we ever going to get
up again?”

CHAPTER VI

Doctor Hackensaw smiled at the boy’s
question: “Don't be afraid, Migegs,” said he.
"l am not any more anxious than you are
to be left down at the bottom of this hun-
dred-mile hole, without any means of climb-
g up again. You know the old Latin
proverb:  ‘Facilis decensus Avernil” It
means that it's easy enough to go- down,
Dut not so easy to come up. I didn’t find
't 50 easy as all that to go down, but in
our case it won't be very difficult to come
up again.”

“How will you manage it?”

“Simply enough. The cause of our trouble
that there is almost no air in this pit.
he remedy is self-evident. We must let
Some air in from above, when we wish to
return. I have arranged with Mr. Sam, the
agent, to let in air by degrees on our return
trip. If possible I shall signal to him by
radio just when to send in the air. In case
anything goes wrong with our radio appa-
ratus, however, he is to let in air enough so
that our car shall he always in an atmos-
Phere of about fifteen pounds to the square
inch when we return. In such an atmos-
phere oyr propeller can easily raise the car,
?n We can fly back without trouble. If he
I;twm t00 much air, the pressure down be-

her i
U'Oubie_e would be too great and might cause

is

. “How can
s and
“The d: .k
o car 1s itself a large permanent mag-
oy ;n . O¥ means of an ingenious amplify-
§ device, its distance from the surface of
- earth is indicated on an extra sensitive
Yanometer in Mr. Sam's office. But to
ter:_“ Ty and come dowrrto practical mat-

5 e are only three of us in the car,
We must take turns as pilots,

Mr. Sam know where the car
what pressure it exerts.”

Each of

An external view of the **Dart” on its journey. Sound waves and ultra-violet rays act as warning
in case the car should approach too close to an obstruction. The side of the car is shown broken

SOUND WAVES

SEARCHLIGHT

i i . ling compartment. The curved plates press-
h mplicated, yet commodious trave n
oy “v“lmgil:gea;:in‘:t the sides of the shaft are brakes for regulating the speed.

us will take a trick of two hours at the con-
trol‘: and then have four hours’ rest. There
is very little for the pilot to do as every-
thing is arranged to work automatically as
much as possible, Yet it is only prudent to
have someone constantly on guard. Our

searchlight shows the way for more
mile ahead. There is a smoked glass
dow for the pilot to look through w
being blinded by the rapid flashing b;
illuminated walls.
(Continued on pag

278)
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Prize Awards In Qg
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NAMES OF PRIZE WINNERS j]
|
q
{

4

14

t Marion E. Parsons.
3 Louis Orlando.

r S. J. Cinkus.

: H. L. Mutispaugh.

3 L. J. Gauvin.

¢ J. Leo Vanderheyden.
: Benjamin Oremland.
b Thomas H. Greene.

4 G. Vance Wardlaw.
L 10. O. J. Thielhart.

3 11, Miss Nellie Taylor.

: 12. Norman B. Krim.

b 13. Harold N. Whitmore.
4 14. P. C. v. Petegem.

: 15. R. B. Rinker.

3 16. Paul H. Yacoobian.

4 17. Wm. V. Gilpin.

: 18. Aurelia Beavers,

3 19. George Hama.

¢ 20. Mrs. Coletta Dengler.
! 21. John Odenbach.

b 22. Robert W. McCracken.
: 23. M. S. Compton.

b 24, Maurice Berger.
f

'
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F
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- _Air under
pressure

25. William M. Goldberg.
26. Carl William Fischer.
27. W. F. Payne,

28. Thomas McCartie.
29. Setrak Baker.

30. Earle 8. Decker.

81. J. L. Moon.

22. Jas. C. Jones.

33. Miss Elsie J. Holly. 4
34. George H. Whitacre.
35. Ferdinand L. Holly.
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Inner Tube Contest

PRIZE WINNING ARTICLES

(R in illustrations denotes rubber or inner tubes.)

1. Case for damp wash cloth made of

inner tube rubber covered with cloth. 2.

- Acid proof brush for laboratory use. 3.
Photographic tray for tourists’ use. 4. Fish

bait. Rubber strip used in place of pork

rind. 5. Pressure tank to keep water pres-

sure constant. 6. Wringer roller rencwer.
7. Shower bath. 8. Self-contained air reser-
voir for blow pipe. 9. Foot stool cover.
10. Garden or lawn sprinkler. 11. Type-
writer shock absorber. 12, Device to keep
aerial from breaking. The rubber tube ab-
sorbs shock by stretching. 13. Spring cover
and oil retainer. Pour oil in valve stems.
14. Oil reservoir. 15. Wet umbrella recep-
tacle. 16. Inner tubes keep ironing board
cover under tension and smooth. 17. Wood
graining tool. Roll in paint and then on
wood. 18, Hair curler. 19. Rubber on
draftsman’s triangles preventing slipping.
20. Camper’s bed spring. 21. Rubber over
cardboard tube as winding base for bare
wire. 22. Another radio item. Here the
rubber tube is doubled back over the winding
and cemented, protecting the wire. 23. Hot
pot holder. 24. Anti-rattling chain cover.
25. Paste brush. 26. Mop. 27. Spreading
gun for insect powder. 28. Bellows, cross-
sectional view shown. 29. Hot and cold
water mixer for sink. 30. Receptacle for
fruit as it is picked ith device shown. 3I.
Suspension for motor generator. 32. Squares
of different colored rubber cemented to floor
with water glass. 33. Floor brush. 34

“Non-tip” bottle holder for draftsman. 35.
Bath brush.

=

=

=

—
=

N =

—

=

—

N

S/
)7/
K
—
AN

\4

17/

—

{

A

2 ////
N

—

._..
=
S

7

@
‘c,;;
@

®l




Science and Inz

ention for July, 1925

Sound Waves Measure Ocean Depths

By S. R. WINTERS
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At left: One of the microphones. Above: Type of sonic depth
finder installed on ice patrol vessel “Tampa” for detecting icebergs.

POTENTIOMETER
(TONE STRENGTH CONTROL)

% TRANSF.

ROTATING CALIBRATED DIAL
TABLE-W (READS IN REVS PER SEC)

REVOLVING ELAPSED
FRICTION TILL ECHO

IS HEARD
i

WORM GEAR
MOTOR END

SPEED CONTROL RHEOSTAT
L1 3(eanics moton weo sorn '
I ND Il
le%!‘fﬂglllNaTﬁUoTNAm FORK KEEPS SPEED CONSTANT.
CONVERTER

1060 CYCLE SOUND
/«—TRANSMITTER
HULL OF MICROPHON

T?E ol son.ic depth-finding apparatys
-+ determines ocean or river depths =
tinuously at any moment desired. Th, dn_
vice also lends itself to the detection e;
icebergs. The action of the sonic deptch
finder will be understood from the diagram
below. If a sound pulse is projected from
the transmitter in the hull of the boat
downward toward the ocean bottom, let u;
assume that the echo is picked up one gec.
ond later as determined with a stop watch
The sound of the echo is received by;
series of sensitive microphones placed below
the water line as indicated below. The
velocity of sound through water is 4,800
feet per second. Thus, if one second elapses
before the echo is heard by the operator, he
knows that the sound has been in transit
over a distance of 4,800 feet in that time,
and it is at once evident that the true depth
of the water is one-half of 4,800 feet or
2,400 feet, since the sound must travel down
and back. In using the apparatus shown
at the left, the operator adjusts the handle
calibrated in revolutions per second until
the transmitter and echo sounds coincide in
the two head phones. By referring the dial
readings to a special conversion table, the
depth of the water for this reading is at
once obtained without any calculation on
the part of the operator.

(7 {

RN
)

MICROPHONES TO

PICK UP ECHO]

(eo o po ko)

SHIP RECEIVERS =
= IN BLISTER

ECHO OF SOUND
ARRIVING AT BLISTER

A schematic diagram of the sound wave depth finder. Sound waves strike
ocean bottom and time taken for echo to be received is accurately
measured.

2
Q@) FFissi-

"1 TRANSM

Three successive con-
TRANSM.

ditions which may oc-
ECHO cur in using sonic

ECH0 depth finder. Left
shows a case where
sound from transmit-
ter and echo do not
coincide. Center dia-
] : gram shows correc-

! DIFFERENCE, tion made so that
i f sz transmission and echo

COMBINED
TRANSMISSION
AND ECHO

.

PP s
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sounds synchronize,
Right diagram shows

! transmitter and echo
DAL sounds out of phase
and to be corrected.

The diagram above shows how
sound-wave echo is measured and

ocean depth determined.

—

Above we see steel “blister” removed and battery of
microphones and wiring in position.

|
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Ferrets are valuable only when handled by

experienced men aided by good dogs. The use of dogs is recommended. Hawks and owls are valuable birds
and should not be killed, except when actually caught preying upon poultry. There are more than forty
beneficial species of predacious birds. The harmful ones are Cooper hawk, sharp-shinned hawk, great horned
owl, duck hawk and goshawk. The great horned owl only becomes a pest when mice and rats are scarce.

Natural enemies of rats: Cats of real value as ratters are rare.

Death To the Rat

$250.00 Prize Contest for Rat Exterminating Means

ATS affect a larger percentage of popu-
lation than any other pest in existence.
Annually they damage property to the

extent of $200,000,000. Aside from this loss
of property, rats often seriously bite infants
in their cribs and are known to be carriers of
fleas, which in turn transmit disease. DBu-
bonic plagues are directly traceable to the
rat flea.

The U. S. Department of Agriculture tells
how to get rid of rats in Farmers’ Bulletin
No. 1302, This bulletin is furnished free to
anyone who cares to write for it, and con-
tains some most valuable information.

In an effort to discover new means for
eliminating the rat pest, SCIENCE AND INVEN-
TIoN Magazine is now conducting a prize
contest for such methods.

Ideas will be judged by their efficiency,
originality, lack of danger in using, a lack
of danger to other animals liable to partake
of rat meal if a meal is the suggestion sub-
::gtted, ease of control, and the cost of oper-

10n.
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Photo shows hoses lowered into
hold of ship through the ventilators.
Hose delivers carbon monoxide
which kills rats.

Lred on hawsers, which catch-
*$ rats climbing along ropes.

By JOSEPH H. KRAUS
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$250.00 IN PRIZES

The Federal Government and State De-
partments are doing all they can to exter-
minate the rats. SCIENCE AND INVEN-
TION MAGAZINE, now offers prizes for
the best new methods for exterminating rats.

The prizes to be awarded are as follows:

First Prize .... .$100.00
Second Prize .. . 50.00
Third Prize .... 30.00
Fourth Prize 25.00
Fifth Prize .......... 20.00
Sixth Prize ...cc.c... 15.00
Seventh Prize ....... 10.00

Suggestions must be accompanied with
photographs or affidavits sworn to before a
Notary, or if a trap is entered, a model
must be submitted.

Contest closes at noon in New York on
October 15th. All suggestions must be in
our hands at the time.

The number of entries per person is not
limited.

In event of a tie for any of the awards,
an identical prize will be paid to the con-
testants so tying.

Address entries to Editor, Rat Contest,
c¢/o Science and Invention, 53 Park Place,
New York City.
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WITH THE RAT
THE FLEA WILL GO

Above photo shows the dead rats in the
hold of a vessel fumigated with carbon

monoxide.
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The diagram above shows how a
steamer or tug-boat which gener-
ates carbon monoxide gas pumps
this gas through hoses and sends it
down into the holds of vessels. The
_poisonous gas permeates the holds
and kills the rats without harming
the cargo. Diagram at the right
shows how rats have been eliminated
around wharfs.

STORAGE ROOMS ON DOCKS RAISED
TO LEAVE OPEN SPACES BENEATH
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CARBONATE OVER SLICED

MIX 4 PARTS FOOD W P ' : IFT BARIUM
(TH 1 PART BARIUM OR ST A At il wi

CARBONATE =~ MAKE SOFT AND MUSHY WITH WATER

0 FOR TRAPS USE ROLLED
— ‘ o e OATS, FRIED BACON,
i 0 | L it W BREAD, TOASTED CHEESE,

i
)} — e >

L = f"f/ﬂ’: &
OR POISONED BAIT MAY BE DROP

i RAW OR COOKED MEATS,
# FISH; NUT MEATS, CHEESE,
APPLES OR CARROTS

' e = =

o s G,
PED IN PAPER BAGS, ";’)

THE TOPS OF WHICH ARE TWISTED TOGETHER # ,

PICK UP UNEATEN BAITS AND DESTROY NEXT MORNING m
FOOL FOXY RATS BY USING GOOD FOOD SEVERAL DAYS AND THEN =
THE POISON SPRINKLE ROLLED OATS

: ‘ 7 ORCOAN MEAL OVER TRAP k.

LEAN PLANK — .
AGAINST WALL —-7/ o~
- N,
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SOON AS POSSIBLE AFTER DEATH DIP
RAT IN KEROSENE TO KILL FLEAS

Barium carbonate means death to rats, and is not harmful to household pets.
The bait, such as meats, vegetables, fruits or cereals, may either be mixed with
barium carbonate, or the barium carbonate may be sifted over the sliced baits
and rubbed in. These baits are then distributed on sheets of paper or wrapped
in paper bags. In the latter case the rats often take the paper bag into their
burrows and feed on it there. The baits must be renewed daily. Immediately
above, two rat traps are shown. These traps should be preferably mounted
against the wall, as illustrated. Rats in their burrows may be killed by fumigat-
ing with carbon bisulphide or carbon monoxide. The former is a liquid obtain-
able in any drugstore, and the latter is found in gasoline engine exhausts,

CAMOUFLAGE TRAPS =~
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FEEDING VIRUS TO RATS =~ DISEASE
15 COMMUNICATED TO OTHER RATS

SLITS CUT IN o
WRAPPING PAPER o ON' BOARD =~ CATCHES AND. ./
HOLDS RATS = SIMILAR. TO TR
FLY PAPER

BAIT SUSPENDED

4

KATS TN CAGE TRAP ARE
FIRST KILLED THEN Sus-
PENDED OVER TUB OF
WATER.~AS THEIR BODIES
TURN COLD FLEAS LEAVE
AND DROWN|

OPTIDNAL TIPPING TOP

o G s SN
Y —— 10 ——
® rary g 111441 1 oSN

L HMHM\M ' BARREL OF \\§

l' n‘m}g“L;‘“ ”" BDARP,{

Feeding virus to rats is a more or less popular means for killing these

pests, because the disease is communicated to other rats. After a
time the virus loses its killing power, and consequently is not recom-
mended to any great extent by the Bureau of Biclogical Survey. A
sticky substance spread upon a board will hold the rats in their
attempt to get at a piece of bait located at the center, and if the rats
are well fed and will not go after bait, the sticky material can be
placed on boards against the wall where rats might run. The tipping
barrel top as well as the slits cut in wrapping paper stretched across
the top of a barrel are very old systems, and are still in use. Experi-
ments at electrocuting the rat have not met with very great success.
O.t‘tcn a rat will get near the charged electrodes and on touching them
will scamper away. At times the rat may leap into the air some six
or eight feet. Unless the potential is quite high, electricity has little
effect upon these pests.
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HAMBURG STEAK
. . Toventions SAUSAGE
Wr, Josepn fe ‘f““' ccience end T

MEATS ETC.
FISH,LIVER

BACON OR CHEESE

MUSKMELON
CANNED cORN | THIN SLICES
VEGETABLES
SQUASH AND FRUITS
PUMPKIN SEED
MASHED BANANA
BOILED CARROTS
BAKED }
SWEET POTATO
"o = ROLLED OATS
e Jery vrdi yours s CORN MEAL
CAKE
< - CEREALS
w yaf of PRES ETC.
acting CF KITCHEN SCRAPS

GARBAGE

: the The above diagram shows what food products
by Portion of the letter above shows that Department of Health of the City of New York is not serve as bait for rats. These should be pois-
“.lny- means asleep. They realize that some methods might be discovered for eliminating the rat R e heaate for bxterminating
both the Nc:. ter than those systems which are at presen* in use. We cannot help commending

X the animal.
York Department of Health and the U. S. Bureau of Biological Survey for their

excellent work, and their very willing and hearty co-operation.
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THE MAN WHO
MYSTIFIED

Prince of Wales, Ex-President

Harding, Taft, Roosevelt, Pres.

Coolidge and other celebrities J
Writes Exclusively for i i e }
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||||If CABINET

il SPmS'pFOLDED RED BILLIARD
BALL

SHOT FIRED
FROM AUTOMATIC 2\
TRANSFORMS 0

BILLIARD BALL INTO
HANDKEQ%H[EF,
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'
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EXTENSION ROD BENEATH) HOOK/  RlALL WASON ON

MEDIUMS DRESS e r N
SPIRIT
SERKCASE S /@
' PAINTED |

CHEESE /
ChOTH...

i

STRING
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SPIRIT
LIGHT UPON MEDIUM
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Slowly the form of a spirit shapes itself in
the cabinet, One of the spectators flashes a
light on the medium, but she is still occupy-
ing her previous position. She can well do
this because an assistant had pushed the
spirit out from beneath a bookcase, and the
medium raised it as illustrated.

*Thc medium sits beside a spirit cabinet.

the apparatus is set up as illustrated. A red shell pivotally
mounted in a receptacle, rotates through 180 degrees when an

A billiard ball can be quickly converted into a handkerchief ‘:{*
assistant pulls the string. The silk handkerchief is inside.

An interesting gimmick for enabling a performer to produce
a shower of silver from his fingertips is here illustrated. The
holder made of brass and painted flesh color is passed from
hand to hand. The coins are released at any desired moment.

The plate litter comes into its own again in
the stand, the design of which is here shown,
By operating the plate lifter with the foot, it
pushes the piston up. This piston in turn
engages the bottom jaw bone of a skull
placed upon the table, causing the teeth to
click together and answering questions by
clicking once for “no,” and twice for “yes.”

RUBBER
TUBE

— COINS PACKED
| L FiGHT IN
HOLDER

COIN BOX HELD
BETWEEN FINGERS

\'\\\J

w ™

RUBBER
BULB

RUBRER
BULB
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Everyday Chemistry

By RAYMOND B. WAILES
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They are produced from the iron in i# Acetylene, due to having car-
the nail and the tannic acid in the | | | bon combined with the hydro-
 wood. They are really ink spots. f“%\ It is a dilute solution of Phosphoric & gen it contains.
W Jar % 0 acid, now thought to be very beneficial.
T e A i oy fh \{ : ¥ ad SRR e —

WHAT IS MILK OF Vs S —
MAGHNESIA? 17 e EVER NOTICE A :
C:a & . PHOTOGRAPHERS
5% : FINGERSD
Add some household am- % 3
monia to Epsom salts dis-
solved in water. Watch
the white precipitate form.
This cloud is really solid
magnesium hydroxide. Do
20t use it, however, as it
is too impure.

i Boil a strip of clean white
- Remove, boil in clean water.

They are stained by
pyrogallic acid in
developer and oxy-

gen in the air. #

WHY |5"AMMONIA" USED
INWINDOW WASHING ? p. use ammonia

forms soaps with
grease. The soaps
dissolve in water
' whereas  greases

o will not.  There-

fore, windows can
"~ be cleaned easily
with ammonia.

CHEMICAL

S

It

1f you do, a white cloud will be formed in
the lime water due to the carbon dioxide in
your breath. This same gas comes from
burning processes.

Titanium oxide, a white
metallic oxide, bids fair
to outdo white lead as a
pigment. Titanium is
used as an alloy with steel.

Yes, since lead oxide
is * undoubtedly thrown
out from the exhaust.
Poisonous effects of lead
salts are known.

P

OXY-HYDROGENY -/ /"

was used, cloth will not become colorless.

EVER SEE A &,
MICROMETER?

. thickness of coat-
ings on iron by
measuring the gas
evolved when acid
attacks the surface

cloth in the soda.
. If artificial color

measures the

of a deposit.

TETRAETHYL _
EEECONDEMNED?
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Successful Oxygen
Tent

At the Presbyterian Hospital in
New York City a portable oxygen
tent devised by Dr. Allen L. Bar-
ach, of the hospital staff, and Dr.
Carl A. L. Binger, of Rockefeller
Institute, was recently demon-
strated and pronounced a success.
Pneumonia patients suffer from
an insufficient amount of oxygen
in the blood. Heretofore this
Ooxygen was administered by
means of a special type of mouth-
piece which connected with the
oxygen tank. In the oxygen tent
a patient is as comfortable as he
would be in an ordinary hospital
bed. Oxygen, of course, does not
cure the patient. It serves merely
as a means for keeping them
alive, nature taking care of the
rest. The tent is made of a triple layer of
fabric lined with rubber.

Reported Cure for
Radiodermatitis

In order to obliterate the danger of radia-
tions from an X-ray tube, Daniel Berthelot
introduced J. Risler and P. Mondain to the
French Academy of Sciences, who read a
paper on the use of infra-red radiations for
curing radiodermatitis, a malady produced
by prolonged subjection to X-rays. The
theory is based on the antagonism between
inira-red or long radiations and X-rays.

Simple Treatment for
Vomiting

The Journal of the American Medical
Association reports a very simple method of
relieving vomiting by the administration of
from fifty to two hundred cubic centimeters
of a two per cent. sodium chloride solution
by mouth. The water should be cold. Salt
water as a household remedy to induce vomir-
ing has been used for generations, but the

Y,
Edwin F.
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Progress in Medicine

Edited By JOSEPH H. KRAUS

Deaf Hear Radio Programs

It has been definitely shown that deaf
persons are capable of hearing programs
coming through the air via radio. The rea-
son for this is that the auditory nerve is
seldom completely destroyed. There is
more often some difficulty with the articula-

K 4 (-' " [N |
tions of the bones of the ear or with the ear
drum itself. Due to the great amplification
obtainable from two stages of audio fre-
quency amplification, the deaf are frequently
enabled to hear again. Diagram above is a
cross-section through ear and bony canals.

Drinking Sunlight

The photo herewith shows a new type of
ultra-violet ray generator by means of which
the rays can be administered to the mouth
and throat. Ultra-violet rays, administered
in this manner, have proven beneficial in
cases of diseases of the mouth and throat,
This machine is one of the number shown at

a nursing exhibition in London.

Methanol is De,

_ Dr. Charles Norris, Chief Meg
ical Examiner, warns that the,
is a great danger in drinki;E
whiskey doctored with mg[han(‘r
Methanol has been reporteq =
being a "new” wood alcohg], A;
a matter of fact, the product 3.
self is quite old. The greatest
danger lies in the lack of odor
or taste in methanol. Ordinary
wood alcohol when added to a
drink generally makes its pres-
ence known by its odor. This js
usually enough to frighten off 4
drinker, provided that he is pot
too intoxicated in the first place
to notice the characteristic smell,
Methanol being non-odorless, and
reported as being 100 per cent.
pure wood alcohol, produces
blindness and death as inevitably
as the ordinary wood alcohol.

IHILLED gy
==l

Hay Fever

Dr. George Piness of Los Angeles de-
scribes in a very interesting manner the tech-
nique of collecting pollen and the preparation
of pollen extracts for the treatment of hay
fever in the Journal of the American Med-
ical Association. In California alone, there
are approximately 128 varieties of plants and
grasses which pollenate. It is these pollens
which cause the sufferers of hay fever so
much distress. Flowering stalks of grasses
or weeds are gathered, placed in a bucket of
water and carried to the laboratory. Each
day the flowers are shaken and the pollen is
scraped up. The pollen is then placed in

ether and, after stirring, precipitates. F;"‘:
the precipitate, pollen extracts are
mnjected for treatment of hay fever

.
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Latest Devices

The life saver illustrated at the left
has three swimming tubes each sep-
arately inflated. Each one is capa-
ble of supporting the swimmer, and
a leak in one will not be disastrous.
—H. S. Wood.

he Steamatid
igg Conker

2 AT

The handle of the club above con-

tains enough tear gas to foil any
holdup.

Eggs placed in the container arc

boiled by live steam. The water

drips down to two metal plates at

ths bottom and boils immediateiy.

—R. G. Thackweil.

Below: An extension collar button

which lengthens the neck bands.

J. W. Von Stein.

This device forces medicines through
the skin by electricity,. The medi-
cament is placed on a piece of gauze,
one electrode is placed on top of the
gauze, and the other electrode con-
nected to the body.

The two photos above show a new musical
instrument made in the form of a walking
stick. When the metal front is removed, a
ukelele-like instrument is produced.
The small insert above shows a picture
hanger which will hold light pictures, and
needs to be moistened before being stuck to
the wall. It will not mar the walls or
wall-paper. —J. W. Von Stein.

On the automobile dashboard shown,
there are two instruments; one indicating
charge and discharge rates, gives the condi-
tion of the battery and when the button
is pressed, it tells whether the battery is
fully charged or weak. —J. W. Von Stein.
The other tells whether the engine is cold
or hot. The thermostat is clamped to the
engine and the meter fastened to the dash-
board. This is a better system than de-
termining radiator temperature, because
the latter does not give a true indication
of motor heat, —Thomas W. Benson.
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From England come the
details of this novel aute.
mobile designed for the
use of the small sports.
man, which runs solely on
air and requires no gaso-
line for its operation,
Photo at immediate leit
shows the proud young
owner ready to start for
a trip. The machine will
run for a quarter of a
mile at a speed of five
miles per hour and is
equipped with a reverse

4 and brake.
{C) BY KADEL &
}w NERB‘.I_YNY

@L“ -{,{ NEs SRS

Above: Filling the compressed air tank by means of a hand 1,.‘ i o ey ' §
pump. A pressure gauge on the dash board indicates the 5}"! MREEC"AR‘ ‘?gglglﬁ; 3
amount of powdr in reserve. ; o \?\Gﬁp%r%b%ﬁ%am | CPN%ROLOH

iy - L GARAGE " PRESSURE WHEEL

Pk b bE, = \ B

N AUTOMATIC 1 J

CHECKVALVE £

A G COMPRESSED B

AIRTANK

3 VALVEHQUSING a2 "

: CONTAINS THIS AROUND E

' .. MACHANISM  TOREVERSEAIR ENGINE

8. crike ——~ P~ ROTATINGVALVE  REVERSE /J §

7 DRW PISTON a3 ON AXLE HANDLE 4

M\ 3
iy i / ) QUTER VALVE
W“EC%W » l\ _ "/ CASING MOVABLE

. + 1
REAR E‘;E‘QSE%R ESB’S}JSW Flexible metal hose conducts l \
The mechanism of this small car is easily examined. It can be im- AX I-‘BT‘RELEYZ' the air, i
mediately tipped on its side for repairs as shown above. ghe u;erc- 125 BY STROKE ;
A, B an INVEN : — -4

ating mechanism of this car is shown at the right.

indicate various positions of the rotary air valve. At A, no air flows
from the tank. At B, the air enters the rear end of the cylinder,
while at C, it enters the front end. The valve housing is rotated by
the handle marked reverse. A standard contracting brake is used.

Toy Locomotive

P4 SAFETY VALVE

TIRE
¥ VALVE

This device has been constructed with the fact in mind that it is to be
operated by someone with no knowledge of machinery. There is a
minimum number of parts and they are arranged in a simple manner.

Shaving in Comfort

SCREWED TO BOARD

FLATTENED END

Y4" IRON ROD

TO HOLD SHAVING
MIRROR

TO FIT MUSIC 1
STAND

Where space is at a premium, a small bracket made as ‘mﬂﬂ:,w;‘f

lllsteuf and makes more convenient the morning shave. A shown-
water in a shaving mug is clamped with the shaving mirror 38 entir®
A small electric light furnishes ample illumination and _:_h; c G
support fits on a music stand. .
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Make Your Own Fireworks

By RAYMOND B. WAILES

The joys of celebrating the Fourth of July
can be greatly increased by making your
own fireworks and noise makers. Those
described on this page are safe and it is
only necessary to use a few simple pre-
cautions where explosive materials are
being used. Another advantage of these
home-made fireworks is that by their use
ou can reduce your yearly expenditure
for the celebration of Independence Day

considerably.

Very fair imitation sparklers can be made as shown above. Aff 1

steel wool as at the left above to a bent iron rod. Light the endx o:' t;ng malss °§
twirl about in the air in order to produce sufficient air current to burrel ‘tl;loeoﬂae:l
Do not use this indoors. :

»5-

&

A safe and simple noise maker can be

/ made from a key and nail as shown in
/  the above illustration. Fill the hole in
the end of the key with scrapings from
the heads of matches. A wire frame
should first be made to hold the nail and
the key together as shown. Now with
the material in the hole in the key, in-
troduce the nail as shown, place on a
hard surface and hit the end of the key
a sharp blow with a hammer. A loud
report will result.

T — oo i

Invisible fire pictures afford much indoor fun. Draw a picture or design

on white paper with a solution of saltpeter or potassium nitrate. When

dry, nothing is visible, but the figure immediately comes to light when a
glowing cigarette is touched to one of the lines.

& a

!

[

A fuse for igniting various fireworks can be made
as shown above. Moisten five parts of saltpeter,
3 parts of charcoal and 1 part of sulphur with
thin glue after having powdered the dry ingredi-
ents. Spread this mixture on a soft cotton string
and allow the finished fuse to dry before use.

Glass water bombs when detonated make a terrific noise. They are
made by sealing water in a glass tube as at the left. The tube
should be about % of an inch in diameter. Cool and slowly heat
on an iron plate over a fire. Steam will be generated and the tube
will explode. Stand away from flying glass.

colored fires, use the chemicals mentioned below,
mixing well together with a knife without rubbing. For green
fire, use 90 parts by weight of barium chlorate and 10 parts of
powdered dry orange shellac. For red fire, use 8 parts strontium
nitrate, 3 parts potassium chlorate and 1 part powdered shellac.

These may be made into colored fire candles by placing in a card-
=

To make various

other noise making devices of a simi-
be made as follows and as illustrated above.
' ether 7 parts of potassium chlorate, 3 parts of sul-
v d 2 parts of black antimony sulphide. -Moisten with

glue and spot the solution on a glued paper strip as above.
Cover with another strip of moistened glued paper and allow
to dry.

board case as at left and inserting a fuse for igniting.

e
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Measuring Heights with Match Box

By C. A.

OLDROYD

An ordinary small match box
when properly manipulated
makes an excellent device for
measuring unknown heights.

EYE LEVEL
OF

QQATOR

\ PAPER STRIP
HOLDING CARDBOARD PIN THROUG
IN PLACE  1y5gIDFE  WIRE EYE and oy
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g
‘D-Silgl‘:rEr HOLE
4 Dia. Brass TR
CARDBOARD BALL
4 Dia.

X -

——;4-:/ —‘{_/_L — —‘—.. .
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The match box, the dimensions of which are known, is held in the hands
as shown above and sights taken along the two lines indicated.

Aut ub

“&ROUND LEVEL

5 ALl

Lights on the front hub caps of automobiles make an interesting and
distinctive novelty. They may be made as shown above. _They may be
controlled separately or together, as desired, by means of !Wlﬂ:hel.‘ A hole
is drilled in the center of the hub cap to hold the socket and fiber ring. As
the socket is soldered to the hub cap, it forms a ground return, necessitating

Auytomatic

The match box used should preferably be cut to the sizes shown above,
with the small hole. When the operator has moved so that the sight lines

indicated are obtained, the height of the object is equal to the distance of

the operator from the object plus the height of the operator’s eye from the

ground, or in the illustration at the left, H is equal to the distance from

the tree to the operator, plus the distance B. A pendulum as shown above
insures the box being level

Cap Lights

I-FORD HUB cAP
2-FIBRE RING
3-FORD HEADLIGHT SOCKET
A-BRASS RING
5= CONTACT PLATE
e-LAMP GLOBE
7-CONTACT RING
B8-BRACKET FOR CONTACT BRUSH
S-CONTACT BRUSH

101 1-FIBRE WASHER
12-BRASS WASHER
iI3-BoLT

the use of only one wire. The latter is connected to a contact ring (7) to

which contact is made by means of a brush. The electric light bulb is

protected by means of a bullet shaped globe obtainable from any accessory
dealer. This globe must be of quite thick glass although it is not supposed
to hit anything. —L. O. Van Riper.

Fisherman

vl =
per band

is knotted to the line and fastened to the alarm release. A rub he line
helps to take up the shock when the fish bites. A fish pulling 08 * would
releases the alarm and the spring “plays” the fish. Some ﬁsherﬂ"'s'c_i‘,
prefer to do the playing themselves. —Jacad

.
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Teaching Swimming on Land

A novel mechanical swimming in-
structor has recently been made by
a Mr. Farmer of England and is
illustrated in operation at the ex-
treme right.

LEVER FOR FOOT—"

-

FREE GEAR

Mr. Farmer's device operates upon
the following principle. The stu-
dent lies prone on a cushion to
which he is strapped as shown. The
hands and feet are fastened in their
respective positions whereupon the
instructor turns the crank located at
the rear of the machine causing the
arms and legs of the pupil to go
through the motions of swimming.
These motions are produced as
shown in our illustrations herewith.
Bolted to each of the levers for
the hands and feet is a gear around
which passes an endless chain.
This chain is moved by means of a
gear attached to the handle. When
the handle is rotated, the arms of
the machine a'so rotate, causing the
student's hands and feet to imitate
the motions of swimming,

FREE GEAR

| FReE GEAR

Lights For the Photographer

; ﬁrfr&;‘k

[Films

-
Presompambe g

The materials needed for a dark-room safe light

are an B8-ounce cardboard mailing tube, a socket,

a 10-watt lamp and a standard ‘‘safelight” glass

such as may be purchased at any photographic
supply store.

2'

3

Above: Work lamp with half tin
can as reflector.

Above: A work
lamp = clamped
to the same
standard as used
for the safe-
light. — Herbert
E. Hayden.
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Preventing Steaming

“FLANNEL BALL

Door Catch

Roll a narrow strip of flannel into a ball, drop
a few drops of glycerine thereon and apply
to a glass surface. Spread the glycerine over
the surface smoothly. This will prevent the
steaming of windows or eye glasses in winter
and also makes a good application to prevent
water from collecting on the automobile wind-

shield. —C. A. Oldroyd.

Auto Aid

The device illustrated below is shown in

use above, The hook engages with a spoke

in the wheel and by putting the automobile

gear in reverse and engaging the clutch

slowly, a car can be pulled out of a bad
mud hole.

: 12" LONG

STRIP OF
METAL BENT
- FOR
CLIP

. CLIP,TO HOLD 10" HINGE OFF GROUND

A 10-inch hinge screwed to the lower part of
a garage door makes an excellent catch for
holding that door open. The point of the
hinge- digs into the ground. It is of course
placed on the inside surface of the door. A
clip holds the hinge off the ground when
not in use. —Robert ]J. Williams,

Starting Switch

RESISTANCE WOUND ON
FIBER STRIPS

BRASS STRIP—"

A starting switch for small motors may be
easily made by winding a few feet of resist-
ance wire on two fibre strips as shown. The
lower ends of the windings are connected to
the brass strip. As the switch is slowly
closed, resistance is gradually cut out of the
circuit until finally the blade touches the jaw
and the motor attains fu'l speed.

—Thomas McCartie.

Stirring Rods

OPAL GLASS
TOWEL BAR

quickly and easily accomplished
the glass with a three-cornered
breaking at that point. Smooth
with a file or emery paper.

—L. M. Holden.

Small rubber washers for various purposes can
be obtained by cutting pieces off the end of
a rubber hose of the correct diameter. The
process is illustrated above. These washers
have various uses in the experimenter’s lab-
oratory and often are hard to obtain in the
correct length and diameter. By this method
the length can be any desired. (Author send
address.)

Advertising Device

A

o)

=N

The above illustration shows a method of 'f;
vertising. The lines on the circular ﬁr‘d‘;'r
are unintelligible when viewed in the op“;.
ary manner, but if held in an edgewise By
tion as shown, words become “ubkf-t
turning the top 90 degrees to the leisi;:z
other phrase can be seen. By.cxert:f o

little ingenuity in the combination O T g,
and phrases, other desisﬂs_'?'g Paterson
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EVOLUTION AGAIN

SCIENCE AND INVENTION:
“an old friend of your excel-
ine having read it from the
the ELECTRICAL EXPERI-
i especially approve of your
R aders Forum” and consider it one
F ost commendable departments
journal. always keep
p INVENTION on li]ofz as !it
does help me out of tight
n'".?‘le[;lyqui:e frequently, for I am of
ES;Lmnenlatire temperament.

QCIENCE AN D

15 greater n

other country. In me states wh
execution is not permitted, t y
wave is low and i the t J

In some states v re ex

quired by law, there 1is

of erime, and in adjoining states whey
execution 1is likewise required, it
low. Italy, for instance, does mnot
execute her criminals;, England

and does so vapidly. The percentage of

crime is low in both countries. It

seems that the law here is too lenient
and too slow.

All the questions which you have
brought wp, and particularly the last

1 read Mr. Riordan's opinion of
colution. 1 have always fostered
T:v(,lutjun and consider his attack very
urau'onal.

“In the first place,” as Mr. Mecker
*“Mr. Riord_?‘? does not un-

g Evolution. hat is obvious
?:or;:ltq:l way he writes.” Now, there
is just a possibility _that those who
accuse others of having gome beyond
reason may have done so themselves
—or never have arrived at that place
If simple statements make truth,

points out,

ret. : 5 E :
Y ought to believe the “Arabian Nights,” as all
we see there are simple statements. Why, all we

have there are magical words and Genii! When a
man of that time wished to go anywhere, he need
only jump on a carpet and mumble some inco-
herent, meaningless jargon and he will arrive at
his wished-for destination almost instantaneously!
Very simple statements! Amazingly simple! An
“age of Miracles” undoubtedly!

Mr. Riordan would have us believe that the all-
powerful fiat went forth, “Abra-cadabra-dum(lb)-
dum(b)-dum(b), which means in our English tongue
“et there be light!”

Mr. Riordan accuses Evolution of being “a far-
fetched, unprovable theory.” While, according to
him, the Biblical “simple” story, “a perfectly sim-
ple and plausible explanation.” I most heartily
agree with him about the “simple” part of it. I
maintain the Jews were at the childhood of the
human race (so to speak) and their explanation ac-
cordingly child-like as well as possessing the merit
(?) of “simpleness” combined with reason. As
stated above, Mr. Riordan asserts that Evolution is
unprovable. I wonder: has he ever read Darwin or
Ernst Haeckel or both? Perhaps their writings are
too complex to be reasonable, hence the theory put
forth by one, and maintained by the other, is also
unreasonable and “far-fetched.” At ‘any rate, I,
for one, am ready to prove the truth of Evolution to
him as soon as he will prove the truth of the Bibli-
cal tale which he considers so reasonable and sim-
ple. I believe the Biblical account is not half so
prabable or possible as the old Chaldean hypothesis
if “simplicity” is to be considered the judge of rea-
sonableness.

1 would suggest it would be well for these Evolu-
tion-and-man-made hypotheses-knockers to read the
writings of the above mentioned disciples of Evolu-
tion, then read somewhat of the Moulton-Chamberlin
Phuuqma] Hypothesis, compare it with the Bibli-
cal version and decide which are the more rational.

in the meantime, compare the two classes of
people putting these theories forth (the present, ex-
act age and the age when “Pi”-was considered as

o

3 4
b 4
. The Experimenter
E :'ll!hel:l Hm-no:::m
{ '.;,"‘m".ﬂgobunbsmgm;
§

SCIENCE AND INVENTION desires to hear f
solicits comments of general scientific
opinions on science subjects,
on this page.
them in both palatable and unpalatable forms.
to say, this is the place to say it.
words and address your letters to
Science and Invention Magazine, 53 Park Place,

interest, and will

“Damnant quod non intelligunt.”
Georce BreTT,

Pullman, Wash,

(Now, maybe Mr. Riordan will have something to

project into the controversy. Go to it boysi—
EDITOR).

CRIME, HEREDITY AND EXECUTIONS

Editor, SCIENCE AND INVENTION:

In reading over the different articles in your
different magazines, I have come to the conclusion
that you must have authorities on practically every
subject at your service. Please refer this letter to
the person who is best fitted to answer these ques-
tions: Is crime a disease? Is it inherited? Do
you think that executions have any effect on the
minds of those criminally inclined?

Ivax D. Dawson,
Brillion, Wis.

(Your first guestion as to whether or not crime
is @ disease cannot be answered as pui. Crime it-
self is a specific act and may or may not be the
effect of a diseased mind. More often the making
of a criminal is due to environment and conditions.
Most of those imcarcerated in state institutions
either accuse their companions, thew parents, or
temporary conditions for their predicaments. Qcca-
sionally we come across @ kleptomaniac who will
steal because he “simply cannot help it,” or a pyro-
maniac will burn houses for the “pleasure” he
derives from seeing buildings burn, watching the
engines rush to-the scemes of the fires and even
listening to the cries for help from those trapped
in the burning buildings. In these cases the ten-
dency toward the criminal act can be attributed to
faulty mentality or natural perversion. Even crimes
of greater degree may be caused by perverted indi-
viduals, but such cases are relegated rather to the
asylum than to the criminal courts for ultimate
determination.

It may not seem to be true, but one frequently
finds that the newspapers are largely responsible for
crime waves by playing up the crime in scare heads.
One reads of a bank robber who so easily broke
into some bank and leisurely walked out with a
million dollars. A few days later the action will
be duplicated in another city in a slightly different
manner and again played up by the papers. The
desire for speedy money becomes great and some
newspaper will take the chance and thus
start on a criminal career. Association with char-
acters having criminal tendencies invariably pro-
duces crime. Rarely a criminal will steal because
he meeds the money, and it is to be regretted that
those who do this often get greater sentences than
those who steal vast sums by bucket shop methods.

Tendency toward crime is not ordinarily heredi-
tary; some of our lawyers attempt to show that

itigating circumst are present in “wealthy”
criminals, and expose the entire history of the lives
of both parents, and lay particular stress on any
perversity may have been present in the
lives of the parents and introduce this into the
discussiom. In this way the attorney may cause

rom its readers. It

The arguments pro_and con will be aired
This magazine also relishes criticisms, and will present
So if you have anything

Please limit your letters to 500
Editor—The Readers Forum, c/o
New York City.

one, are interesting and may be made
: subjects of debates at high schools o1
appreciate colleges.—EDITOR.)

HATS OFF TO SCIENCE AND
INVENTION

Editor, SCIENCE AND INVENTION:
I have read SCIENCE AND INVEN-
TI0N since its infancy, when it started

EXPERIMENTER,

out as the original
and I have a bound file up to three years
ago and all the loose copies since, and I

can always find “two bits” when the new one comes
out. While at times the information is a trifle
meagre on some one subect, I more than appre-
ciate the boiling down policy of SCIENCE AND In-
VENTION of not having to wade through a whole
page of endless, useless words to gain the meaning
that can be put into a paragraph, and I think most
of the readers do too.

As to contributions, I have sent in probably
about a hundred, and have had about ten ac-
cepted, and while in one case I was inclined to
think that my contribution was a good one, I
knew that the bulk of them were wrong some-
where or they would have been accepted. b ]
easy to win—it’s losing that’s hard.”

And again as a side line and a hobby I'm 2
printer, that is, I pick up a small newspaper and
build it up and then dispose of it, and I fully
appreciate the SciENceE anp Invextion editors’
job of turning out this publication in this form
once a month. If you doubt my word go out in
some small country town, buy a run-down weekly
newspaper, and try to build up a circulation, and
make a real publication of it. That's why the
average typesetter grows bald-headed and stoop-
shouldered.

Some time ago, probably six or eight months ago, -
you printed an article on making a lens out of two
watch crystals. Our famous inventor, Jules Verne.
inspired “Cyrus” and the reporter (in his sequel
to 20,000 Leagues Under the Sea) in the Mysteri-
ous Island to use this means to produce fire.

“Hi1-Tension PeTE,”
Minneapolis, Minn.

(If “Hi-Tension Pete” can win prizes in SCIENCE
AND INVENTION'S comtest, there is mo reasom why
any other individual could mot win some of the
awards which this publication is paying monthly.
One must be patient and not become discouraged
at the first or second failure. And above all, one
must know dnd submit the proper material. Hi-
Tension Pete did. So can you.)

e s ~ v v v v ~

Hook-Ups
via
‘Radio

1 to 4; 14 to 16; 17 to 23. No, this
is not a codg message from a boot-
legging story—it’s just a part of a
“circuitgram,” invented by Hugo
Gernsback, being broadcast by our
new station
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Watch Newspapers for :

. Program Announcements |

3

A A




246

Edited by S. Gernsback
An Ellipsograph

STOPPERED
BOTTLE

FLOWERS

L),

i

.

i

DRY GELL

/{/f

A

Guibuiniin

BENZOIC
ACID

i

AW

: ‘The base of the ellipsograph illustrated above
4 is made of 9 strips of hard wood as shown.
The Machine screw heads slide in the “T” S =
slots. The arm is slotted to permit adjust- 5
ment and carries a pen or pencil at its outer

end.

(i

Al

N

Ay

G

\ *\\\\

" BUNSEN
BURNER

If a few grains of benzoic acid are placed
in a loosely stoppered bottle along with some
fiowers and the container is carefully heated
as illustrated, the benzoic acid will sublime
and crystallize on the flowers, giving the R = = T
appcarai:ce of hoar frost. Upon cooling, the The ellipsograph is 5h°‘”_“h ": action above; circuits. A section of inner tube makes a
boitle may be tightly stoppered and used as The base is covered with felt to preven good cover for dry cells. Remove all the
an ornament. ’“The artificial frost will remain damage to drawings. paper or cardboard shell and slip the inner
permanently on the flowers. tube section over the cell as shown above,
—Arthur A. Blumenfeld. | —Arthur A. Blumenfeld.

il
INNER TUBE

After a few weeks’ use, the paper covers of
dry cells are usually tattered and torn, ex-
posing the zinc and sometimes causing short-

Emptying Bottles Preserving Stamp Pads

GLASSTUBE

A simpler instrument for drawing ellipses is
shown above. A phonograph needle is placed
at each focus and a loop of thread placed
around them so that it forms a triangle be-
tween the foci and a point on the periphery
of the ellipse to be drawn. Move the pencil
around as shown, keeping the loop taut.

—P. A. Judd.

Draftsman s Aid

Wh t lt does S0
en your stamp pad dries ou e ink ot

because the liquid ingredient of
evaporated and left only the blﬂhw
of the pad impregnated with the

ter. ‘This, so hard that
.Thuﬂb tacks placed in the sides of drawing stamp cannocfzcg:r:;a::d with ll= W;
5 .ﬂmﬁ which make ‘contact with the As most rubber stamp ink pads BV % o
3B in sliding over the work. water content, the dried out pad MY T
"&u’ of uﬁlllmd triangles, the thumb be rejuvenated and brought - , sorfac®
_exten Thmupon the point original usefulness by moistening 7N Judd

""—G. A. Luers. with a few drops of water.—
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76 MILE
WIRE CIRCUIT-

RECEIVING
STATION AT
¥ RIWVERHEAD,L.I.

ey

RADIO BROADCASTING
STATION AT BOLINAS,
CALIFORNIA. -

iS MILE WIRE
CIRCUIT

ol

29 MILE
WIRE LINE T .
PACIFIC OCEAN ATLANTIC 2

OCEAN
|
HONOLULUY

PLIGHT ELECTRIC CURRENT RADIO ELECTRIC CURRENT RADIO ELECTRIC CURRENT  LIGHT

UIlS_E‘S /PULSES WAVES PULSES WAVES PULSES ;. PULSES

2 rsseete, ’ S Al
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TRANSMITTER. RECEPTION

T

The photos at the
left, right and low-
er left are faithful
unretouched repro-
ductions of those
transmitted via
radio and land
line from Honolulu
to New York.
When the pictures
are held at arm’s
length or a little
further, they be-
come very clear
and distinct.

The photo at the right
shows part of the ap-

in this

—

used
test.

paratus

N a recent most suc-
cessful test
marks the passing of an-
other milestone in radio
history, several photos
were transmitted fron
Honolulu, Hawaii, to
New York City by ra-
dio with the aid of three
short telegraph lines.
The photos originating
out in the far off Pacific
Ocean were quite faith
fully reproduced in New
York City as is shown
by their reproduction
below. Our map at the
right shows the distanc-
es over which the radio
waves traveled and the
chart directly below the
map indicates the vari-
ous changes that the
photos or rather their
equivalents in light,
electricity and radio
went through during
the journey.

which
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The photographs on this and the opposite
page show some of the constructional fea-
tures of station WRNY. The station at the
time of writing is not as yet in operation,
and we therefore seized upon the chance to
present to our readers some of the methods
used in construction of a broadcasting station
and also some of the new features incor-
porated in WRNY, which would not be so
obvious after the station is completed, with
most of these fine details hidden from sight.
A noticeable feature is the absence of visi-
ble wiring between the panels of the trans-
mitters. All this wiring is hidden under the
floor. Another great feature and one which
should interest every listener is the automatic
control illustrated in the lower right-hand
corner of this page. From this point, the
announcer, shown testing the apparatus, can
turn off the entire equipment from the air
momentarily when necessary.

WRNY's control room under construc-
tion. In the foreground is the partially
completed speech input system, in the
middle the main transmitter panel, and
on the right is the power control panel.
Note the false flooring which covers all
conduits inter-connecting the panels and
the special grounding system used
Y throughout the room. Upon completion
of all wiring, this floor will be entirely
finished and all wires hidden.

WRNY is equipped with duplicate
power plants supplying all the pow-
er for the transmitters. Continuity
of service is assured for if one pow-
er plant goes wrong or is in need
of repairs, the operator can imme-
diately switch to the other plant
by merely throwing the switch il-
lustrated above. Chief Operator, ¢ 1
Novy, is operating this switch.

The heart of WRNY ig shown at the Jeft. Four large
259 Wwatt vacuum tubes provide the power for putting
this station over with a big “kick.” Note the size
tubes as compared with the small receiving tube

a3

_ The foresjgp, 0
("IFTH-"}bf}Ck. editor
C this 2 O
Ranro .\'r_'\\-n:“lt}izfc‘“ and
ble for the ‘shory hos
length, 2585 me ave-
e = ]‘_ e t(11‘:'
which has been aSsigned
. In )

Gernsback’ ACET
{ it opiuion s i
= : seE iy S Dased on
—— sound facts and reasop.
ing, the short waves are the coming thip,
in radio broadcasting As the \\'a\'chleng[h:
become less, the frequency of the emitted
wave increases and tuning becomes more
selective. Therefore, even though a redyc.
tion in wave-length will mean certain changes
in the present day standardized types of re-
ceiving sets, still when these changes haye
been made and the broadcasting stations are
all operating on lower wave-lengths, the pub-
lic will be far better off than they are today,
As confirmation of these statements ,one has
only to listen in on some of the short
broadcasting being carried on by sta-
tion KDKA today. Tuning in this
station on about 62 meters, one finds
the tuning infinitely sharp.

o {a
r F Below is shown the auto-

[ matic control used by the

announcer of WRNY,
which enables him to cut
the station off the air at
any moment desired. Thus
stage talk and other ex-
tranecous noises will not be
transmitted. Note sound-
proof door between studio
and apparatus room.

! HUpr,
-in‘C}]iQ{

to that station,

o

I

between them,

.
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VIEW of WRNY in construction. At left of photo is
shown the partially installed speech input equipment, while at

the right appears a front view of the main transmitter panel. In
the background Mr. E. W. Novy, chief operator, may be seen mak-
ing some preliminary tests. Note the lightning switch overhead and
the Western Union clock, which will insure the correct time being
given at all times from WRNY. In this room there will be operators
in constant attendqncc on the apparatus at al] times during broad-
casting. There will be men to watch the various instruments and
see that everything is going along as it should. Then there will also
be a relay of men listening in on the wave-lengths used by ships at
sea, in order to intercept any SOS messages, calling for cessation of
proadcasting.

Dp—

<t

These two sets of motor-generators supply
for WRNY 2,000 volts available for plate
current, and 18 volts at 30 amperes ior fila-
ment current for the operation of the power-
ful transmitter located two floors below.
Note the rigid construction for the founda-
> tions of these units, which was made possi-
" ble by their being in a specially constructed
o sound-proof room and remotely controlled
from the main transmitter room.  These two
% sets of motor-generators are connected to the
large switch shown in the center of the oppo-
site page, each unit being connected to one
set of switch jaws. The blades of the switch
are connected to the transmitting apparatus,
and in this way the motor-generator to be
used can be selected by the operator from the
transmitter room.

; >
Hail, Hail, the Gang’s all here. This is
the male population of WRNY celebrating
the first successful test transmission from
their station, Reading from right to left:
Mr. David Reed, Director of-Programs, and
\amed as the author of “Love Me and the
World Is Mine”; E. W. Novy, chief oper-
%\t?r and former chief operator of station
] SUI, State University of Iowa, Iowa City,
o%a; Wm. DeMello, former chief operator
:: %’tatlon WMAF, Round Hills Radio Corp.,
d outh Dartmouth, Mass. ; Gilson V. Wil-
“‘f{stManager, formerly director of station
b g efferson City, Mo., and later operator
o ouncer at station WOC, Davenport,
Wa; James Maresca, former supervisor of
M . B trans-Atlantic station at Chatham,
w:’- t is interesting to note that these
WRNT’Embers of the engineering staff of
™ have a total commercnal‘radi'o ex-
I :élce of thirty-nine vears, which is be-
k] ' be more than any other broadcast-
r’;‘:‘lon in the country can total for their
R\,-ﬂg staff. Every operator on the
%;lc staff ho_lds a first-class, first-grade,
oo sﬁ":lﬂl radio license and these four
g ’Aaft shown on the wall above the
WRyy "4 50, when you listen in to station
. erageq 2 U Will know that station is being
4 €t at top notch efficiency.
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“Circuitgrams” via Radio

HE writer - presents herewith some-

what of a novelty, in connection with

the broadcast station operated by the

owners of this magazine. The new
station WRNY, located at the Roosevelt
Hotel, New York, and operating on a wave-
length of 258.5 meters, will broadcast the
new radio circuitgrams once a week, on
Mondays at 9 P. M., commencing June 22.
This will be a regular weekly feature, which
should soon become popular in the radio
fraternity.

The writer, who has originated the circuit-
gram, on which patents are pending, has kept
in mind the fact that the radio fans are
always on the look-out for the latest radio
hook-up. New hook-ups are originated al-
most every week, and it is the purpose of
WRNY to broadcast these the moment they
make their appearance.

The method of broadcasting any and all
circuitgram hook-ups is extremely simple.
The WRNY announcer will first state what
sort of hook-up it is, whether it is a re-
generative, a reflex, a super-heterodyne cir-
cuit, or what not. He will then advise that
you use circuitgram blank 1, 2, 3, 4 or 5—
whichever is best suited for the occasion.

Suppose the hook-up of a single-tube,
tuned radio frequency reflex circuit is to be

By HUGO GERNSBACK
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nection numbers as follows: *“Connect 1-7,

and make sure that you have copied all num-

89, 12-42, 13-23, 22-12, 13-28, 9-29, 8-47, bers correctly.
broadcast. The announcer will then speak  44-34, 45-46, 47-53, 26-64, 27-66, 43-55, 56-69, If any special information is needed, as,
as follows: 57-63, 63-65, 58-64, 70-62, 61-54.” for instance, m the completed hook-up shown
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“We shall now broadcastga tuned radio
frequency reflex hook-up. Please refer to
circuitgram No. 1, single tube.”

The announcer will then read off the con-

As he slowly reads these numbers, all you
have to do is take them down. After read-
ing off all numbers, the announcer will re-
peat them, so you can go over your record

in Fig. 6, the announcer will give such in
formation immediately after the numbers
have been read. Thus, for instance, he will
give the number of turns and size of wire
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of coils 7-8 and 12-13; the ratio
of transformer 26-27, 28-29;
what crystal to use in 65-66;
and all other necessary infor-
mation.

And that is all there is to it.
After the announcer has fin-
ished, all you have to do is take
your record with the key num-
bers and fill in the lines on the
circuitgram. You will then have
a complete hook-up, as shown in
Fig. 6. This is simplicity itself,
and provides not only a lot _of
entertainment, but useful in-
struction as well.

It will be noted that the blank
circuitgrams shown on these
pages have been laid out in such
a manner that it is possible to
broadcast any modern hook-up,
no matter what circuit is used.

Thus, for instance, it will be
seen that the one-tube hook-up
circuitgram provides for any
possible circuit that could be
used, such as detector, regenera-
tion, reflex, radio frequency or
for any combination of these
employing a single tube.

As will be noted from illus-
tration No. 6 the instruments
that are not used in any particu-
lar hook-up are simply left un-
connected. For this reason, even
though the reader does not
listen in to WRNY in order
to take advantage of new hook-
ups that are being broadcast,
he can now draw his own hook-
ups on the circuitgrams, with-
out the necessity of first draw-
ing the usual radio symbols.

It is interesting to note that
it takes only two minutes to
broadcast a hook-up of the type
shown in Fig. 6.

The publishers of this maga-
zine have prepared a tablet with
blank circuitgram forms similar
to those illustrated here, con-
taining a goodly quantity of
blanks.
at 25c per tablet, sent postpaid.

The author would very much
like to hear from our readers
as to how they like this new
feature, and any suggestions and
improvements will be very

gratefully received.

They will be furnished
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formers if such should be used in a

both aerial and loop are used
gram provides for this as well,
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Three Circuit Tuner-—-Pushf-PuH pliﬁer

The highly efficient,
selective and simple
set illustrated on this
page can be built by
anyone in a very short
time. The well known
three circuit tuner
employing a standard
coupler and a good
make of low loss con-
denser is used. The
results are all that can
be asked for, both as
to volume and clarity
of the reproduced mu-
sic and speech, The
push-pull amplification
feature assures all
this. T he push-pull
transformers may be
of any standard make
such as those illus-

p
252 i

The neat panel layout of this receiving set is shown di-
rectly above. Only two controls are used, one for tuning
and the other for regeneration. The carbon disk rheostat,
the control knob of which is located in the center of the
panel directly above the jack may be used to control all
four tubes. The switch at the left of the jack controls the
filaments and that at the right, the capacity of the two-

section variable condenser. ] trated.

p i
In the circuit diagram shown at the

PEAKER
OG0 MIE Té_ghliloh?AL CLIPS left, four -separate rheostats are
g i shown for the four tubes. This is
2 MEG.—» not necessary as was demonstrated
g by the author in constructing this

.00 MF 5
00 set, but is a desirable feature whea,

unmatched tubes are employed. With
standardized tubes, however, the one
rheostat shown in the set above will
give quite satisfactory control. For
tuning and for “DX" work, the
phones may be plugged in the jack
and the loud speaker left connected
to the clips provided. Removing th:

P
OUTPUT

/L1

00025 MF 00025 MF

Bx lug F he jack icall
+22%-45V - plug from the jack automatically
2 \ s+ connects the rest of the circuit and

4

g L1}

WO stein, Assoc. I. R. E.

loud speaker. — Sidney E. Finkel-

How many of us have misgivings whe? '::
purchase a new loudspeaker and find 'Pn‘
it does not present an entirely plﬂ"b' .
2 3 g appearance in a room! The Phnn-o‘"l:r
The dimensions of the various parts used in the con- in miniature, is reproduced and gives,
struction of the speaker are given in the cut above. cellent results when ftted with an 2%

* Note the circular aperture in the top of the cabinet able phone unit. Note the Wﬂp‘;;w‘
through which the sound issues from the reproducer size of the cabinet alongside the Pl
unit. The unit is simply wedged into place and can plug. Standing but a litle more "o,
be readily u_ljulted from the rear of the cabinet. inches high and made in this mmﬂu“
The opening in the fl.‘OI.lt is made by drilling a series mahogany, the speaker is both Adelmd™

of holes and covering them with silk cloth. pleasing appearance. A
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Four-Tuybe Portable

The above photo shows the bottom view of the assembled
Note the compact arrange-
The midget condenser in the center of
the front panel serves to equalize the radio frequency
To the right of the condenser
is the filament switch and to the left is the jack which is
placed in the first stage of audio frequency amplification.

four-tube portable receiver.
ment of parts.

and detector circuits.

By SIDNEY E. FINKELSTEIN, A.M.I.R.E.

UMMER is rapidly coming

on and people will soon be
going out into the open. Some
may wish to take a radio set
along with them. We have in
this article, a fine four-tube re-
ceiver which takes up no more
space than a hat box.. .You
can use a single wire antenna
about 100 feet long and get
good ground cennection by
either driving a stake into the
ground, or else a copper or gal-
vanized iron nail into a tree.
Fairly good reception may even
be had without the use of an

antenna, The front panel of
the set measures 7% inches
square. This receiver consists

of one stage of tuned radio fre-
quency detector, and two stages
of audio frequency amplifica-
tion in a very compact arrange-
ment. The receiver is control+d
led by a single dial which
makes it highly desirable for
outdoor use. This feature is
made possible by the use of a
special condenser of low-loss
construction. The condenser
tunes the first radio frequency
stage and the detector at once.
A midget condenser in series
with the radio frequency circuit
equalizes any change in it from
the detector circuit.

o
¢

Ry |

COPo00®d

aN -y by -8 15y 108 WANYRAT

This photo shows the use of the ultra-vario condenser in
the circuit.
stator sections insulated from each other.
of the tube-sockets are seen the automatic filament con-
trol resistances, which do away with the use of filament
rheostats, thereby simplifying the construction of the set.

It consists of two rotor sections and two
In the back

2-.00025 MF VARIABLE AUDIO SINGLE CIRCUIT A TRANSF :
-E_7,C0ND ON ONE SHAFT TRANSF JACK - %%’1 RATI\IIO
| 5T0 1 RATIO 4
VERNIER by ot P ¥ G ] N
COND * :
4 | |
.00025( g:
MF LOUD
f | £ SPEAKER
o 001 MF |+8B gl
3 19 7
\.u R 4 g y- g - &
€ < -
| AT ) e | J
: S 5 S 1
R.F. AIR CORE — " 2t | B "AUTOMATIG FILAMENT
TRANSFORMER _IBATT - Y% g sarT S CONTROL R |

In the circuit used in this four-tube portable receiver, the coils are wound
The secondary consists of 60 turns of No.
and the primary is wound directly over the
secondary and consists of ten turns of the same wire.

;" threeinch diameter tubes.
4 double cotton covered wire

output of the detector.

High ratio transformers may be used becouse they help to pick up the weak

The best of material should be used in the con-

L;te_st Short-Wave Radio News

THIRT_EEN years ago, when the first bill
& governing radio amateurs was passed,
ass?e wave-lengths below 200 meters were
b '&ned to the amateurs, because at the time
€5 waves were considered useless for wire-
mss fommunication. The amateurs jumped
With a will and soon showed the Govern-
::';t that some wonderful work could be
Ormed on these short waves, as 200
1rs was considered at that time.
trangm: with the advent of the vacuum tube
= Mitter for general use, higher frequen-
Dlon:!_nd lower wave-lengths could be em-
would be The Government thought that it
o a good idea to let the amateur ex-
w“é":ﬂllcrs work with some of the shorter
and see what they could do.
Receny results on waves between 20 and 85
“tes have been astounding. On 80 meters,

1%

trans-continental transmission with the power
input of 30 watts on a so-called 5-watt tube
has become a nightly affair. - On 20 and 40
meters, even greater distances during broad
daylight have been covered. Heretofore, be-
fore the opening of the 20- and 40-meter
bands, daylight was considered as a poor
time for transmission. However, with these
two bands, 4,000 and 5,000 mile transmis-
sion during broad daylight is an accomplished
fact. John L. Reinartz, 1IXAM, estabhghed
contact with the west coast during daylight
using very low power on 20 meters. Re-
cently, April 19th, station 9XN, conducting
experiments on apparatus to be used by the
MacMillan Expedition to the North Pole,
was heard by J. G. Ritchie, of Glasgow,
Scotland, during broad daylight. Mr. Ritchie
also stated that he had logged station 9ZT,

struction of this receiver because of the weakness of the signal. Small
batteries can be used because the drain on them is not heavy.
Minneapolis, Minn., seven days beiore.

We have undoubtedly only scratched the
surface of the uses of short waves and we
may soon expect to hear of even more phe-
nomenal results obtained with these waves at
an early future date. .The latest short wave
band in the neighborhood of three-quarters
of a meter will undoubtedly open a vast field
of experimental work in the way of directed
radio. With this short wave-length the size
of the reflector will not be prohibitive, and
the ordinary radio room can contain one with
ease. Some interesting experimental work
along this line has been done by L. D. Grig-
non, S. M. Hudc and Frank C. Jones at
station 6XM. Several extremely short wave
oscillators of low power, using S-watt tubes,
have been built and tested with exceptional
and most gratifying results.
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Complete Directions for the Constryey;
100 of

. . an

Given in the Moy

By A.p. PR(:

The efficient three-tube, three-circuit tuner de.

tailed on this and the two succeeding pages

is shown at the left and above. The numbers

on the photographs at the left are carried

through this entire article. The mounting

brackets shown in the above photograph are
a manufactured product.

g LTI T

f+ 22'% ] @

The complete schematic circuit diagram of the three-circuit tuner under
discussion is given directly above.

graph above, it will be seen that the connections to each instrument can

Note that here each instrument is as- be carefully checked, and the wires leading from that instrument to the

signed a specific number. By referring from this diagram to the photo-

others can be followed out quickly and accurately.

A bottom view of the t
directly above, and a pane pinet
the entire unit placed in _“;‘:h &
the left. In the above Vie¥
ing of the audio frequenc¥ '"k:::‘i: ]
ers and the springs of the ’0;‘ of ¥
be casily seen. The mouBtEL g
grid leak and condenser hetbryr! 5
post of the coupler of wn;:e exst P
also be seen as may aiso ;ockill -
sition of the phone ©F " abov® »
denser, 10 in the d‘“r:m I’M
grid leak and condensel,

6 and 5 respec
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Exceedingly Efficient Three-Tube Three-Circuit Tuner

Explicit Manner Possible

Assoc. I. R. E.

o ]

®

On this page, we introduce a rad-
ically new system of showing the
various steps in the wiring of a ra-
dio set. We have divided the cir-
cuits into three distinct and separate
groups and are showing them above
and at the right in the order in which
the wiring should be done. First,
the filament eircuit is to be wired.
Begin at the A+ binding post, con-
nect up the switch, 17, and then the
three sockets. Then from the A—
post connect the two rheostats 13
and 14 and the remaining filament -
springs on the sockets. By proceed-
ing in this manner, the work of wir- *
Ing the set is exceedingly simplificd
and the chances of making wrong
connections reduced to a minimum.
S_uck. to the specific section of the
arcuit that you are wiring at one
fime and you will find that the work
will progress in a very satisfactory
manner.

\

After the filament circuits are wired,
the next step is the grid circuits.
These are detailed above in heavy
lines, the wires of the filament cir-
cuit which are already in place be-
ing shown in fine lines. In making
these connections, one wire, that
from the secondary of the coil to
the grid leak and condenser is elim-
inated by mounting the grid conden-
ser directly on the binding post of

3%
LA,

[0 @ ©Ol® oo =
A

¢ ¢ ®® o

~ PLATE CIRCUIT WIRING ~

the coil as shown at 5 and 6 above.
The grid leak and condenser used
in this particular set are of the com-
bined type, the clips for mounting
the grid leak being fastened directly
to the condenser. The plate circuit
wiring is the next and final step and
is illustrated at the left. Here again
the connections already made, those
of the filament and grid, are indi-
cated in thin lines and those to be
made, the plate circuit, in heavy
lines.

18" .
..
HOLE FOR  HOLE FOR HOLE FOR VARIABLE ~ HOLE FOR
RHEOSTAT  COUPLER ., CONDENSE
SHAFT 7, SHAFT 2 7" SHAFT
/4 77 G \
6
~ : e
A +
e ot 4 /;,’//
-l-—.-_3 6' //ﬁz
¥ /// 4

/' ROTOR (TICKLER COIL) 32 TURNS
y SPIRAL WOUND. 2%/g* QUTSIDE
DIA.X T INSIDE DIA. N2.24 occ
wi

HOLE 'FOR SWITCH

HOLE FOR

PANEL LAYOUT

JACK HOLE FOR JACK

Im_ul of a new receiving set, the builder cither mars or enhances the final appear-
unit. If the holes are not properly centered and drilled, the dials will not line up
be an unsymmetrical layout. To avoid this, use the panel layout given directly
ce between the holes in the panel and their positions thereon in relation to each
If a different type of condenser than that illustrated in the photos on the opposite
ting holes for the same will have to be changed. However, keep the shaft

holes in the same position.

SECONDARY

WINDING
45 TURNS QF
Ne.24 D.C.C.

WIRE @

PRIMARY
WINDING
12 TURNS OF.
N2.24 D.C.C.
WIRE

BAKELITE END RINGS
~ MANUFACTURED COIL~ 7

QUARTZITE
RODS

A highly efficient manufactured coil for use

in this set is illustrated above. The numbers

thereon indicate the windings and are for

reference to the photo and diagram on the

opposite page and the diagrams above. If

you do not purchase a coil of this type, you
can make one of your own.
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The Radio Constryctor )
(CONTINUED FROM PRECEDING PAGE)
ROTOR FLEXIBLE ROTOR (TICKLER COIL)
32 TURNS OF N2.24 D.C.C.
R e REPpE \ WIRE. SPIRAL WOUND.
Bt 2% 0.D. X 73" I.D.
TONt Q) O ROTOR SHAFT
e =% 0 aciaL BEARING AND -
SECONDARY MOUNTING
WINDING S BRAgKET
45 TURNS OF -A- SAW CUT THRU SHAFT
| FOR
i S o L@ TS
[ Lk §
9,24 D.C.C.
N e SREET HOLES FOR SKAFT. __p
:.' ; - - §. I
Tocrp 80 {H03 To crouND B iy i -
i 3 1 1 T
8> — OO
BAKELITE 03O - EAR VIEW I | ] |
TUBE o5 B3 coiL BEND' =
SPRING HOLE HERE ~ lep T
FOR: fotaigf
STOP PIN REW
— ~WINDING FORM . o% AA- SCREW
‘| FOR SPIRAL ~DETAIL OF  HOLES
1~"ROTOR MOUNTING BRACKET~

WOQD

SCREW HOLES_FOR MOUNTING
AUDIO FREQ. TRANSFORMERS

c0u_~\

ETAILS FOR A

MAKE ONE OF BRASS . DRILL

\.'OM_E- MADE HOLES AFTER BENDING.
TUNING COIL .
FOR THE SET- "S&feb™ 4%

BRACKET FOR MOUNTING
BINDING POST STRIP

+o, RN 7 /€
2, e

{
SCREW HOLES FOR
MOUNTING SOCKET
SHELLS AND CONTACT
PRONGS

- e

The details of the various home-made parts to be used in conjunction
with the set described cn the two succeeding pages are given above. A

N the presentation of this constructional
article to the radio public, the writer
has departed somewhat from the beaten
track and instead of offering a circuit
diagram, one or two photos of the set and
ietting the reader guess at the rest, he has,
with the assistance of the artist, Joseph F.
Odenbach, worked up what he considers to
be one of the most complete radio articles
i in any periodical. ?
s and a circuit diagram
re 254 and three pro-
ms, a panel layout, and
of a manufactured
The remaining con-
are presented directly

you have not
couplers and
yourself. A

1 above.

SCREW HOLES FOR MOUNTING
BINDING POST STRIP

lowing the data given in the rear view of the
coil above. Leave a space of about 4 of
an inch between these two windings.

From {airly heavy strip brass, cut a piece,
the details of which are shown at A above.
Bend at the indicated points and drill the
necessary holes. The two large ones will
be of just sufficient size to allow the shaft
to slip through and turn easily but must
not be so large as to allow the shaft to
wobble. The other holes are for fastening
to the tube and panel. After you have as-
sembled this mounting bracket on the stator,
place a %4-inch bakelite rod, 43§ inches long
in a vise and very carefully cut along the
length of the rod with a hacksaw for a dis-
tance of 2 7/16 inches. This is shown at B
above. The rotor coil which in this par-
ticular set is of the pancake type, as such
a type has been found most efficient, 1s next
to be wound and requires careful workman-

_ ship. It is not a hard proposition, however,
and you only need be careful in order to in-
sure good results. Provide a winding form
shown and after fastening one end of the
D.C.C. wire in a slot in the round
start with the winding, pro-
of a turn at a time and
which has already been

' hg;rs of the left

right. After
n wound, place a
‘winding and let it

on Page 289)

l SCREW HOLES HOLE FOR SCREW.
- : FOR MOUNTING i
41 33— ] MOUNTING SCREW_ 3
l i6 /SUB?2 AFS?E%L TO ;ou:s : oy
p z+ £ e ad -T e = r—g/ HOLES FOR : S Wi
; e UE, B ORRG BINDING POSTS — EM|
.'-;m : >_A 7 4{ _—U L"L'I gg: %D. At Q— - +22 1.] I
e ks T A R e
SUB- PANEL~ ~BINDING POST STRIP~

£4

home-made coil of exceedingly simple design, but one which will operate
very efficiently is detailed as is also the sub-panel and binding post strip.

dry for a few seconds. It will hold the wire
firmly in place. Do this every few turns, in
order to keep the winding smooth and firm.
When 32 turns have been wound, coat the ,
whole upper surface of the winding with col-
lodion and when dry, carefully remove from
the block, using a thin bladed knife if neces-
sary. Turn over and.paint the untreated side
with collodion. Solder the ends of the wire
to two flexible leads, slip the coil into the
slot in the bakelite rod and bind the rod i
two or three places with strong wax thread:
Apply a drop of collodion at the points
where the coil and rod touch. Assemble the
rotor in the stator, using a coil spring @
stop pin as shown and the coupler wil
complete. The stop pin may consist of 2
short thin machine screw passing throug &
hole in the shaft and fastened with @ B4
so that the end of the machine screw “3
strike the mounting bracket and prevedt %
complete rotation of the coil. P

The details of the sub-panel are Ftiaﬂd'
although they need not be followed if 5“ pe’
ard sockets are used. The latter ;:ill' ‘
mounted directly on the Sup-pancl by bmd&
only two holes for fastening. A
post strip is also detailed. yor il ol

The writer would deem it 2 fa how 5"
radio readers would let him k“‘l'"'m;ck
like this type of constructiond® % . of &
make suggestions for future

similar nature.
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Call
Letters
KEFRW
KFRX

KFRY

KFRZ
KFSG
KFSY
KFUJ
KFUL
KFUM
KFUO
KFUP
KFUR
KFUS
KFUT
KFUU
KFUV

KFUW
KFUY

KFUZ
KFVC
EFVD
KFVF
KFVH
KFVI

KFWA
KFWB
KFWC
KGB
KGO
KGU
RGW
RGY
KHJ
KHQ

KJBS

K10
KJIR

KJS
KLDS

KLS
KLX
KLZ
RMJ
KMO
ENX

Power
& Wave
Location and Name Length
Olympia, Wash, United
Churches of Olympia
Pullman, Wash., J.
e T Tl e s s
State College, N. Mex., New
Mexico College of Agricul-
ture and Mechanic Arts...,
Hartington, Neb., Electric Shop
(P. M. Thies)
Los Angeles, Calif.,, Echo Park
Evangelistic Assn ........
Hdena, Mont. Van Blaricom

100—220

Gordan
10217
50—266
15—222
500—278

10—248
50—242

Bteckenndge, an Hoppert
Plumbing & Heatmg Co.
Galveston, Tex., Thomas Gog
gan & Bros. Music Nt

Colorado Springs, Colo.,
D Cortey o oo il

St. Louns, Mo., Concordia Sem-

10—258
100—242
500—545 1

eral Hosmta

50—234
Ogden,

ta’h H. W. Peery &
CoBedielt] o v
Oakiand Calif., Louis L. Sher-
Salt Lake Clty‘ Utah, Univer-
s e T R
San andm, Calif.,
g Ra;l;lolg..abi[ S
pringfie 0.
Ward ...... S
Moberly, Mo., Earl W, Lcwls
Butte, Mont., Irving H, Bou-
chard ¥ . b
Virginia, Minn., Ynung "Men's
Christian Assn

50—224
50—233
100—261
100—224

10—252
10—233

5—254
10—248
10—242

Jectere D IR o e s 50—205.4
Ho]lywood, Ca.hf Clarence B.

G. Pearson

Fifty-sixth
Head, dquarters

..................... . 500—261

Hollywood Cahf Warner
Bros. Pictures (Inc.
Upland, Calif.,, L. E.
b A e ey 10—211.1

Tacoma, Wash Tacoma Daily
R 50—250

Oakland Cahf., General Elec-
R e e e 2000—361.2
Honolulu, Hawaii, Marion A.
EIORY " & - PR b s

Portland. Ore., Portland Morn-
ing Oregoman

Lacey. Wash., St. Martins Col-
Los Angeles. Calif.,

Mirsor Co. sorsossssnmuns 500—405.2
Seattle, Wash., Louis Wasmer

(Excelsior Motorcycle & Bi-

cycle Co.)
San  Francisco, Calif.,

Brunton & Sons Co........
Stockton, Calif., C. 0. Gould..
Seattle, Wash.,, Northwest Ra-

dio Service C0.....4.....1000—384.4
Los Angeles, Calif., Bible In-

stitute of Los Angeles.... 750—293.9
Independence, ., Reorgan-

ized Church of Jesus Christ

of Latter Day Saints......
Qakland, Calif.. Warner Bros.

Radio Su plies Co......... 250—242
Qakland, Cal:f.. Tribune Pub-

lishing
Dmer. Colo..

C;hf.
SN e e Tove Elesiric
" e Electric
B i hs i 0—250
geles

baran .........ﬁ.suo—asu
!m'u:. ateina & o xs 10D0—522.4
N. M. New

?resne'.

Science and Iny

v v v VYT VY Y YTV VY YYY

$250.00 In Prizes
Houw to Kill Rats

v v v v v v v

Do you know a good method for extermi-
nating this pest, which annually cost the
farmer hundreds of thousands of dollars.
The rat is a disease carrier, Help to elimi-
nate him. The prize-winning ideas must

tell how to trap or destroy this undesirable

Yy vy vy vy v v v v v v vvvvvy

i o
rodent. See page 233 for complete details |
of the contest. :

Power
Call & Wave
Letters Location and Name Length
KTW Seattle, Wash., First Presby-
terian Church ........... 750—454.3
KUO San Francisco, Calif.,, Exam-
iner Printing Co.......... 150—246
KUOM Missoula, Mont., University of
O - S i h S g i 00—244
KWG  Stockton, Calif., Portable Wire-
less Te]ephone Co. .. 50—360
EKYQ Honolulu, Hawaii, The Electric
ISEEDE R L 00—270
KYw Chicago, Ill.. Westinghouse
Electric & Mfg. Co. ...... 1500—535.4
KZKZ Mlmla P. 1., Electrical Sup- .
PO e o 100—270
KZIM Olkland Calif., Preston D.
CUHTN s 100—360
KZRQ Mam!a, P. I, Manila Hotel,
Far Eastern Radio (Inc.).. 500—222
WAAB New Orleans, La, Valdemar
Jensen ....iiieeeeninnn.. 100—273
WAAC New Orleans, La., Tulane
University . .l.... .., vees. 100—275
WAAD Cincinnati, Ohio, Ohio e
chanics Institute ......... 25—258
WAAF Chicago, Ill., Chicago ily
Drovers Journal ... .o 200—278
WAAM Newark, N. J, I. R. on
o7 S e e 250—263
WAAW Omaha, N:b, Omaha Grain
Exchange ......oeceicnsais 500—278
WABA Lake Fores: Ill., Lake Forest
- Umversny ............... 100—227
WABB Harrisburg, Pa., Harrisburg
Sporting Goods Co......... 10—266
WABI  Bangor, Me., Bangor Hydro-
e e N e wivis caer 100—240
WABL Storrs, Conn., ‘Connecticut
Agricultural College ...... 100—275
WABM Saginaw, Mich., F F Doherty
Automotive & Radio Co.... 20—261
WABN La Crosse, Wis., Ben A, Ott.. 500—244
WABO Rochester, N. Y., Lake A\cnue
Baptut Church (Hickson
ElRobelon Lo, dos 4 o i line 00—278
WABQ Haverford, Pa., Haverford Col
lege T e i 50—261
WABR Toledo, Ohio, Scott High
Sahaal. - e 50—263
WABU Camden. N. 1., Victor Talking
MACHRSREOY Ay s St —226
WABW Wonster, Ohio, College of
Wooster ..eoiveesiseesn.s 50—206.8
WABX Monnt Clemens, Mlch (near),
Henry B. Joy..vouseeeee.. 500—246
WABY Philadelphia, Pa., ]ol‘m Magal-
BT i i i T v 50—242
WABZ New Orleans, La., Coliseum
Place Baptist Church ...., 50—263
WADC Akron, Ohio, Allen Theater.. 100—258
WAFD Port Huron, Mich.,, Albert B.
Parfet €0, vivviveineinsas 256—233
WAHG Richmond Hill, N Y
Grebe & Co. . i 500—315 6
WAIT  Taunton, Mass., ait
o SR 0—229
WAMD Minneapolls Hubbard
....... voo 100—244
WARC Hedfurd Hxl]mde Mass., Amer-
ican Radio Research Corp.. 100—261
WBAA Woest Lafayette, Ind, Purdue
University ......... 250—273
WBAN Paterson, N. T, Wireless
Emonstom. ©........... 100—244
Decatur, IIL, Iames M|lhlm1
Univolmity . ............... 100—275
Fort Worth, Texas, Wortham-
-Publi&hmg Co. (Star-
..1000—475.9
op-
s eaaaass 500—293.9
sessaans 10_256
s s < 20—226
ss., Irving
.3_...!..:.. 500—248
.y J. lrving
evese  950—205.4

L Call
etters Locatj P
WBBL Rwhmrn“[ m{l 1a“d ﬁame &\‘
y nant Church e ce Cove ,n‘:
WBBM Ch"“‘g" 1IL, Atlag In;r.cstm ]"L_’-ui
TBBRP Petnal o Sl b s W -
WBBP I‘etnv-kcy Mich Petoskc).},{;.ﬁ s
WBBR Ru:sn]]c Fans
WBBS New AgsnN. X..Pm"l“ Py OL”‘
/ ew Orleans, L; """"""" 500
wano w tist Church . . Firat Bap. il
ogmouth, Ti,” Jeka gy 0
WBBYV  Johnstown, Pa., Johnst, I
WBBW  Notfolk. ¥ 2 g
orfo a., Ruffner Junis 24
ngh Schoo '“fl:.f[}mlur
WBBY Charleston, S, C Washington -2
Light Infantr ....... 10—
WBBZ Indianapolis, Ind, Nobie 5 '*=
Watson' ., . 010 S 50—
WBCN  Chicago, Ill, Foster & McDon. o
nell ... g A 5
WBDC Grand Rapids, Mich., Baxtersnﬁ'“
Laundry Co, 5025
WBES Tacoma Park, Md " Bliss E[ec B
trical School | iy 100—n
WBOQ Richmond Hl" N. Y., A K o
Grebe & C 100—23
WBRE  Wilkes Barre Pa, Balumore
Radio Exchange 1023
WBS Newark, N. J., D. W' May‘
AC, covusensinnmasssverans 200—050
WBT  Charlotte, N. 'C., Southern
Radio Corp. . .vceiv.soenis 250178
WBZ Springfield, Mass.,, Woesting-
house  Electric Mfg.
N R il it e 1500—331.1
WCAD Canton, N, Y. St, Lawrence
UTEYETHILY. st oo slitamrortots 250263
WCAE Pittsburgh, Pa., Kaufmann &
s e 500—4613
WCAG New Orleans, La., CIyde R.
y mndall™ . i e 50—263
WCAH Columbus, Ohao,
Electric Co. .... 200—266
WCAJ University Place, Neb,, Ne-
braska Wesleyan Uruversnty 500—275
WCAL Northfield, Minn.,, St. Olaf
Ehllere I N el 500—3369
WCAO Baltimore, Md., Sanders &
Stayman Co. .coccosvnrres 50—275
WCAP Washington, D. C., Chesa-
peake & Potomac Telephone N
(A e e T SR 500—468.5
WCAR San_Antonio, Texas, Southern
dio Corporation of Texas 100—263
WCAT Rapid City, S. D., South Da-
kota State School of Mines 50—240
WCAU Philadelphia, Pa., Durham &
L, SRR S b i A 500—278
WCAX Burlington, Vt., Umversxty of
Vermbont' ..o 0o o e 100—250
WCAY Milwaukee, Wis.,, Hotel J\nl-
lers, Milwaukee Civic
Broadecasting Assn, ... 250—266
WCAZ Carthage, Ill,, Carthage Cnﬂckc 50—246
WCBA  Allentown, I’a Queen City
Badin, Station wxivs::cuds 10—254
WCBC Ann Arbor, Mich., University
. nf MIChIZEN. .. jessiaaaite 200—229
WCBD  Zion, Ill, Wilbur G. Voliva.1500—344.6,
WCBE New rlc:ms, La., Thalt J
Brothers Radio Co. ...... 5—263
WCBG Pascagoula, Miss. (portable), 3
Howard S. Williams...... 10—268.0
WCBH Oxford, Miss. (near), Univer- =
sity of Mississippi ....... 10—24
WCBI  Bemis, Tenn., Nicoll, Duncan
Rushilooon . N R 150—240
WCBJ  Jennings, La., J. C. Mans.... 10—2#
WCBL Houlton, Me., Northern Radio
. 'Co. ..o ciiiei iR 50266
WCBM Baltimore, Md., Hotel Chateau
WCBQ N (hChﬁrle% Schwartz) i 50—2%
ashville, Tenn., First Baptist
WCBR. D Cl:lurc - o 5023
rovidence, R. I. (portable),
Charles H, Messter....... 302054
WCBU  Arnold, Pa, Arnold Wireless it
Supply o. (F. J. Ambrose) 502
WCBY Buck Hill Falls, Pa., Forks =2
DHERE Lok Elccml_clal %lwp s 1 o
icago eights, oppﬂ-
WOCo Mt f Bros. MuslcwHo:;e 50 *
mncapohs Minn. as “msw 41
Crosby Co. veeessssasesnsd
WCEE  Elgin, 111 Charles E. Er'rw,ml
Stein ......esssasagnnnns -&
WCK  St. Louis, Stix-Baer IWG’,
Fuller Dry ods g

WCM  Austin, Tex.,

WCTS
wCuw
WCX
WDAE
WDAF

il
ntion fo July 1
et

Texas lhrket:

and Warehouse Departmen

Woacester Mass, C. T. Scheref
0 -

00|
......... Chrk El‘i: #J.

Mich., Detroit F:.'””ﬂ
r;f;.: " Tampa

imes ...ev0c0s "
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:s Department we publish questions and answers which we feel are of interest to the novice and amateur. Lettcrs‘ ad:{lre_sricd

> '}}:-“ D:;:rtment cannot be answered free. A charge of 50c. is made for all questions where a personal answer is desired.
to this
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The well known and justly famous Tu-Ra-Flex circuit is shown in both  audio frequency amplification giving the results of three stages total. The

picture and schematic form above with the addition of a single stage of variable resistance shown is of assistance in controlling the circuit,
TU-RA-FLEX CIRCUIT the core are 5 inches square and the legs well insulated from the core and may be
358 G Eln ol should be built up to 1'% inches high. wound on opposite legs. :
ST Wk Gy, Fnmibon, The 110-volt primary consists of 384 turns The electrodes of the rectifier arée made

0}&‘9' sends us a d:a;g(;am of a Tu-Ra-I;‘lt)e: of No. 22 D.C.C. wire, wound 48 turns per of lead and aluminum plates as indicated in
g o sfet ad’ ;equests i l'sﬁca- laver in 8 layers. The secondary consists the article. They may be 1 inch wide by 3
tio: on:];t;ge ?}d Py of 980 turns of No. 26 D.C.C. wire, wound  inches long with _an additional length al-

o added to it. N 1 lowed for projection above the surface of
‘Anl- We‘reproduce this highly efficient the liquid. The latter may consist of a
arcuit herewith for the benefit of all of v v e e m B """"ﬂ saturated solution of ammonium phosphate
our readers and show the connections for a or borax in water. The surface should be
third stage of audio frequency amplifica- Interesting Articles in covered with a ¥4th-inch thick film of min-

July **Radio News”

ton. Care should be taken in making this eral or paraffin oil to prevent evaporation.

adqun because of the fact that unless very The electrodes should be thoroughly sand-

good instruments and a low ratio transfor- papered before being placed in the solu-

mer are used, howling in this third stage will Radio Goes to the North Pole. ; tion,

:mt‘mfo variable resistance plaueq i“. the R weinacis. The 2mf. condensers may be purchased

shrx 2’:‘1}1@‘103! transformer circuit as The “Thermion” Vacuumless Tube. from any telephone equipment supply house.
4 ound of great assistance in QRN Simoradar. The 30-henry choke may be wound as fol-

controllj; &
ling this e New Uses for the Vacuum Tube. lows: Make up a core of a bundle of iron
By C. B. Bazzoni. wires, 4 inches long by ¥4 inch in diameter.

Provide suitable ends and a winding space
3% inches long. Wind No. 38 enameled

v vvvvvwy

The Augmentor Circuit.

MORE DATA ON “B” BATTERY By Prancis R. Hogt.

‘_
R S e e
e il it A b

ELIMINATOR Nl Sl wire on the core until the outside diameter
w{ssg) Q1 EF ik e B ety e B s s is 2% inches. Provide suitable terminals.
ducls" refers to the “B” battery eliminator |b What Is Low-Loss? ) " Any adjustable resistance with a range
of tll? on page 66 of the May, 1925, issue A Three-Range Receiver. { of 1.0’000 to 100,000 ohms may be used for
fonm't’immgazine and asks for further in- By Laboratory Staff of Radio News. c111tt1ng dolwn th}f voltabge for the detector

Seracts : s T plate supply. The carbon pile type is suit-
])a:; lﬂlustrated tmi;_“ctlon of the various st bisasssadaass able. "
the mm'n: ijf]:tllowing data bles correct for - T i
g - ruments to used in the turns per layer in ayers. ce
W of the “B” battery eliminator tap is brought out at the 490th turn to be LOSS OF VOLUME
mention, connected as shown in the diagram in this (360) Q. 1. Edward Heron, Jr.. Perote.

. of . Core of the transformer is constructed magazine. In the above data, space is al- Ala., sends a diagram of his receiving set
& 1y inches Steel strips 014 inches thick by lowed at the ends of the windings for sup- which is a standard two-variometer and
i wide. outside dimensions of ports for the same. Both coils should be variocoupler tvpe and says that after the

v~ R e e ~ v Vv v~ v -
> MM e e S e e v~ ~ vV~ g v Vv v vvvvey vV vvvvvvwy

WANTED!!! RADIO ARTICLES

descriptions of new radio ideas which you have desirous of obtaining new hook-ups and descriptions of single

out ::m Take photographs of the im- tube sets, reflex and other types which have proven satisfac.
S and | pencil or pen and ink sketches of the tory. We like articles on new single tube receptors. We will
‘mechanical details, et cetera. We are particularly pay good prices for your ideas. —Editor.
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set had been in use for some months, stations
faded out and could not be brought up as
loud as formerly. He asks our opinion as
to the trouble.

A. 1. There are several possibilities here.
First, your batteries may be worn out and
this point should be investigated immediate-

CHOKE COIL COUPLED
AMPLIFIER

(361) Q.1. Wm. Stone, Mansfield, Ohio,
requests a circuit diagram of a three-stage,
choke coil coupled amplifier to be added to
standard one-tube circuit.

Sciene
e and Inyeny;
/ ]h‘zon f
or J

;nmgliticgnlinn, a detector

audio frequency ump[jﬁ?.nq x
irequency amplification igdl".m'.
pled. He asks: How oo .
be placed in this circy
length of 1,600 meters>

A. 1. Such a procedure is not
at 3

can hop,
it to feach
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The choke coils in the above circuit may consist of approximately 10,000
turns of No. 36 enameled wire, wound on a %-inch iron wire core 3

ly. Then there 1s a further possibility that
the electronic emission of your vacuum tube
has decreased with a resulting decrease in
efficiency of the set. This would account
for the signals not coming in as loud as for-
merly. Furthermore, the resistance of your
grid leak may have changed due to atmos-
pheric conditions whereupon a change in
signal strength would also be noticeable. We
would advise you to look into these things
carefully, checking the strength of your
batteries first.

inches long.

AT

lar type of set or any other standard receiv-
ing set. Be sure that your battery polari-
ties are correct.

LONG WAVE R.F. RECEIVER

(362) Q. 1. John Heap, Taylor, Texas,
is at present employing a five-tube receiving
set comprising two stages of radio frequency

Suitable end plates should be provided.
secondaries of small spark coils may be used as the chokes.

We are giving in these columns
the circuit of a three-stage choke coil am-
plifier which can be added to your particu-

If desired, the

visable with a set of the type you are using
In order to accomplish this work, you would
not only have to load the primary and secon-
dary circuits of the initial tuning element,
but would also have to insert different radio
frequency transformers to cover the higher

band of wave-lengths.

Such a procedure

would necessitate your entirely rebuilding the

set.

As the movement of the day is in the
do

direction of short wave-lengths,
you look for long wave reception?

why

Guess

SCIENCE AND
INVENTION leads
again, something en-
tirely new!! The
Mystery Set, a five-
tube wonder. Sub-
mit its circuit and
win a prize.

OR the first time in the history of
the radio art, a very novel contest such

as has never been held before, is being
sponsored by SCIENCE AND INVENTION,
Opportunity is given to the readers of
SCIENCE AND INVENTION to exercise their
mental powers in guessing the correct
circuit used in the wiring of the above
five-tube receiver. Look at it carefully,
‘study minutely the front panel. Ponder
a while, what may be behind the panel,
the three large dials and the two smaller
ones? The three large dials to the left op-
erate—well, we b‘:l:ll: leave the guesj-work
to you—may! ey operate condensers
- Probably it is a“gell,
will leave everything up to you. What

o two small dials for, can they
-~ are they something else?
‘the panel is seven inches
There

this Circuit!

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

mit as many circuits as you desire.

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

FrRuR "TOIRRET R
y
. $100.00 GOLD IN
; PRIZES :
b 4
E Ist Prize - - - - - - $5000 |
2nd Prize - - - « « o 2000 {
t S Biee o s - e = « 1500
[P ise et - n - 1000 }
| Sth Prize - - - . - . 5.00 1
TR
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$100.00 in Prizes

wonderful
getter.

to solve.

RULES

1—Contestants may submit as many en-
tries as they desire.

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

3—The contest closes at noon on Satur”
day, July 2, 1925. {

4—In case of a tie, duplicate priz
be awarded to each contestal
tying.

S—Thegcurrect circuit or the nearest to
it will be awarded first prize.

6—All circuits must bear the con
name and address in the uppe
hand corner. The date must 2
company the above. s tariol

7—-Thepcir}cuit and photo of thedl:;wsfp'
of the set will be published i

es Wi"
it 30

testant’s
" right
lso 3¢

tember or October iSSUeM

P ™

This is not a freak
set. The circuit used
is a standard one. A
distance
Come on,
Radio Fans, do your
stuff. Better than a 4
crossword puzzle
and more interesting

1
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1
1
4
1
4
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- Scientific Hymor

AND HORSE SENSE

By : “That woman reminds me of one
of Dr. Hackensaw’s creations,”

wiLy: “How's that?”

Biery: “Well, she has a deer face, bear
knees, snaky eyes and pigeon toes.”—Philip
L. Danzinger, Reporter No. 4,928,

ARITHMETIC IN THE GARDEN
OF EDEN

How many
apples did Adam
and Eve eat?

Some say Eve
8 and Adam 2, a
total of ten only.

Now we figure
the thing out far
differently; Eve
8 and Adam 8
also, total 16,

We think the above figures entirely wrong.

If Eve 8 and Adam 8 2, certainly the total
would be 90.

Scientific men, however, on the strength
of the theory that the Antedeluvians were a
race of Giants, reason something like this:
Eve 8 1 and Adam 8 2, total 163.

Wrong again. What could be clearer
than if Eve 8 1 4 Adam and Adam 8 1 2 4
Eve, total 9,938.

Still another calculation is as follows:
If Eve 8 1 4 Adam, Adam 8 1 2 4 2 oblige
Eve, total 82,056.—J. W. Garlick.

SANITARY

Docror: ‘Have you taken every precau-
tion to prevent the spread of contagion in
your family?”

Rastus: “Absolutely, Doctor. We've
done gone and bought a sanitary cup an’ we
all drink out of it."—Charles A. N. Hall.

CONDENSING HIS LOSSES
Ist: “How can Bill make radio sets so
cheap?”

ZNR: “Oh using no-loss condensers I sup-
pose."—Derrick Rusden.

NOTHING SMALLER

Proressor  (to
chemistry class) :
“I have explained
to you that a
molecule is the
smallest part of
a ny compound
capable of exist-
ing in a separate
form, while an
= Z alltorn is thei smal-

: est particle into
which a molecule can be divided. Now can
any of you illustrate the difference between
4 molecule and an atom?”
br.sm‘l': “I think so, Professor. The
| idegroom at a big church wedding looks
ke 2 molecule and feels like an atom.—
mith O’Brien,

NON PLUSSED
“What are the plus mem-

“Negative.”
: “Are you sure?”
“Positive.”—Maurice Berger.

ABOUT AN EGG-NOCK
Sam, what's the difference between
and an automobile engine?”
“What is it?”

~ v v v rT

1
1

e e o S S

First Prize $3.00 -
WE'LL NEVER BLUSH AGAIN
™

v v v v

FRESHY: — P~ _
b “What causes—"' i {
t  blushing ?” o ) 1
L o PRoE - CA L & )
} blush is a {
! temporary 1
erythema and ]
calorific efful- {
! gence of the ]
} physiognomy,
: aetologized by 1
! the perceptiveness of the sensorium, |
} in a predicament of inequilibrity, from |
P a sense of shame, anger or other 1
cause, eventuating in a paresis of the }
vaso-motorial, muscular filaments of {

the facial divested of their elasticity,

they become suffused with a radiance
emanating from an intimidated prae-
cordia."—A. Schwartz, Reporter No.
19931.

o b i

PRI N W SO W S R Y

E receive daily from one to

two hundred contributions to

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

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

dollars in cash will be paid to each one.

300 PEOPLE SEND THIS JOKE
EVERY MONTH

Wise Guy: “I want some venerable con-

densers.” 5
Rapio CLeErk: “You mean variable con-
densers.” ,
W. G.: “It does not meg any difference.
That's what I camphor, What do they
sulphur ?” )
R C: “Six dollars ap,i’ece. 1 never cin-

namon with so much wit.
W. G.: “Well, I should myrrh myrrh.
Yet I ammonia novice at it."—Nicolas Close.

IF YOU LAUGH AT THIS IT IS
ONE TOO

T B ACIHER :
“What is a phe-

nomenon ?”
STODENTE L
can’t describe

one; but if you
see a cow; or
hear a bird sing,
those aren’t phe-
nomena; but if
ou see a Cow,

sitting on a thistle singing like a bird, that's

only knocks once.”—J. Far-
. a phenomenon.”—William Francey.

261

° THE LIGHT WEIGHT

The aspiring chemist, having finished the
first chapter of the text-book, decided to
equip his laboratory. So—“—and now I'll
want a balance,” said he after a few minor
purchases.

“English or Metric weights, sir?”

The embryo chemist after deep thought
replied, “I guess I'd better take atomic
weights."—Keller.

BRICK-A-BRAG

A professor of
gelogy had placed
some specimens
of rocks on his
desk and was go-
ing to describe
them to his stu-
dents. While his
back was turned
for a moment,
one of the stu-
dents put among the rocks a piece of an old
brick.

Then the professor went through the
specimens, saying, as he picked up each,
“This is a piece of sandstone”; “This is a
piece of granite,” and so on.

At last he came to the brick, and, hold-
ing it up said: “And this, gentlemen, is 4
piece of impudence.”—Mrs. Walter Wardle.

iy
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EVEN LIZZIES ARE

History TEeacHer: “Yes, Johnny,
what age are we living in now?”

Jounny: “The Tin Age.”

TeAcHER : “What makes you think so?”

JounNy: “Because everything is canned,
like fruit, music and vegetables. Even the
other day I heard Dad say that someone was
canned.”—Robert Grant.

and

A CUT-OUT
BosBIE : “Jack built a radio set all by him-
self, but he couldn’t work it on account of too
much interference.”
Freppie : “Interference is good. His moth-

er objected to it and his father threw it out
of the house.”—J. J. O'Connell.

BUT SUPPOSE IT WAS A “HEAVY”
CIGAR?

SP HYSICIST:

“Suppose y o u v

had a box of e

cigars, but no o
matches, h o w F——e'TD
could you light a Ta ) %
cigar -feofr.a

smoke ?”

CHEMIS T :
“I'm sure I don’t
know.”

Prysicist: “Why, simply take one cigar
out of the box; the box will then be a cigar
3685!16&1'-”—1.. C. Cartwright, Reporter No.

SETTLED IT

“Name some things that set.”
“The sun sets.”

“Name another.”

“Radio sets.”—Rogerio Quiason.

BiLL:
JorN:
BorL:
Joun:

CANNED SPEECH, OF COURSE!
. Wirey (reading radio page): “Isn't it
just wonderful! Scientists can now multiply
sound of the human vaice 100,000 times.”

Hussy (thoughtlessly) : “What have they
done in the way of subtraction?'—H illiam
Heitler, Reporter No. 11,783,



Protective
SWITCH CABLE\(

Device

SHARP PRONG

Shoe Brush

covers the device shown at left above. It is

to be carried by those who have large quan-

tities of money or valuable papers in their pos-

session. By raising the arms at the command

of a thug, two bullets are projected forward

cffectively eliminating the offender. The pow-
der charge is fired by electricity.

TR OO r  Ra T

1]‘10. 1,532,859, issued to William H. Balch,

covers the automotive vehicle shown in the

AR FETRETRER T 00 RAEIR R R0 ARV TOE 01O O

No. 1,515,363, issued to K. P. Radovanavi!ch,£

upper right corner. This consists of a body

to be attached to a standard motorcycle frame

as shown. A steering lever and gas spark con-
trols are provided in front of the driver.

o

No. 1,514,471, issued to A. A. Solberg, de-
scribes a combination cigarette or cigar holder
and ejector shown at left center. By taking
the holder apart, a sharp prong is revealed
which may be used to remove the remains of
a smoked cigarette or cigar from the holder.

A R a——— i
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n

P—>
No. 1,529,181, issued to Harry S. Holmes, em-

braces a system which hundreds of inventors
have proposed in the past, but which, to our
knowledge, no one has succeeded in perfecting.
The device is a self-lighting cigar or cigarette
illustrated in detail at right center. In order
to avoid the noxious fumes of the ignition ma-
terial, and prevent them from reaching the
lungs of the smoker, Mr. Holmes has inter-
posed a layer of charcoal composition which
effectually filters these fumes.
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WANTED

ARTICLES pertaining to auto-

mobiles such as handy kinks,
roadside repairs and anything of
interest to the man who drives a
car. §$50.00 in prizes every month
are offered by MOTOR CAMPER
AND TOURIST for such articles.
Get a copy at your newsstand and
see what is wanted. If your news.
dealer cannot supply you send for
free sample copy to:

MOTOR CAMPER & TOURIST

§ 53 Park Place,
k New York City,
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COMPOSITION OF C'ﬂj

No. 1,529,521, issued to W. Westendorh ;:;
lates to a combination cover and h""n‘.v“
jars of the type ordinarily used by houswc“
for packing edibles and similar substa®

s

The device is illustrated above and coﬂ;t:‘.d
a section into which screw-threads ‘: on 3
80 as to catch the corresponding 'hwdlﬂ all

jar, a pouring spout, a cover and 2

~ < i it.
contained in one integral uf®
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I'M PERSONAL MAGNETISM

< The March is-
sue of The Mane-
coil Educator il-
lustrates two com-
passes, one of
which is being
acted upon by a
U-shaped magnet,
and the by-line
under the illus-
tration reads:
“Overcoming natural magnetism by contact
with a stronger magnet.”  This article
should have been called, “What is wrong
with this picture?” We will leave it to our
readers.—Martin D. Johnson.

Note: The north seeking pole of a com-
pass is attracted by the south pole of a per-
manent magnet and repelled by the north
pole of the U-shaped magnet. Such a state
of stable equilibrium, as dllustrated in the
diagram, cannot be produced. The point of
the arrow will, therefore, point to the south
pole of the permanent magnet. Simultanc-
ously, the north pole of the compass to the
left will swing around and be attracted by
the south end of the compass needle at the
right, Therefore, both arrows would be
pointing nearly due east, assuming a position
indicated by the dotted lines.

A PERENNIAL AUTOMOERILE

The E. Gray
Smith Co. adver-
tise in the Nash-
ville Tennessean
of May 11, 1925,
as follows: “1823
four-cylinder Es-
sex coach.” Price
........ $? We
never knew that

CYLINDERS they had autos in
1823. Perhaps Andrew Jackson had two or
three such cars. They must improve with
age. Aren't the cylinders “bored” after all
these years? We would like to know in
what museum they are being exhibited—
Edward J. MacGazock.

A BASE BOSS
In the Chicago '
Herald and Ex-
aminer of March
8‘ 19251 we read
the following:
TN o Sub - Boss
Used” Looks as
though the I, W.
W. had not de- -
Signed the set.
Perhaps the tubes
and sockets are screwed fast to the boss. He
would be a pretty sight walking around town

decorated 2 Ia five-tube Neutrodyne—Fred
1. Cole,

(TRANS) MIGRATION VIA RADIO

R The Cappers
\ Weekly of Jan.
24th advises as
follows: ““Now,
according to the
hoto here shown
. L. Baird, Eng-
lish scientist, is
S trying to perfect
a machine which
transmits actual

Obiects through the air.” Probably uses

e AT

Non-Science

e,

Money for Mistakes

The newspapers throughout the
country, as well as the magazines,
occasionally err. Sometimes these
errors are misprints, At other
times they are pure scientific mis-
statements. If you happen to see |
any of these humorous mistakes
in the press, we will be glad to
have you clip them out and send
them to us. Give the name of the
newspaper or magazine in which
the error appeared and accompany

i i
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the inclosure with a few humorous
lines. The most humorous ones
will be printed in this department,
and for each one accepted and
printed we will pay $1.00. No
NON-SCGH)ENCE entry will be
accepted, unless the printed origi-
nal accompanies the same. Ad-
dress all NON-SC(i))ENCE entries
to:

Editor, NON-SC({))ENCE Dept.,
c/o Science & Invention Magazine,
53 Park Place, New York City.
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ionic dissociation, Suppose some of the ions
were lost in the transmission. We might
out-Burbank Burbank with trunkless ele-
phants and stripeless zebras. Pretty soon we
will see elephants flying. What a wonder{ul
sight it would be to see a bunch of rhinocer-
oses sitting on the telegraph poles, while
taking a rest between flights.—Maurice B.
Cofer.

HAVE YOUR ABSCESS RENEWED

The Decatur
Daily Review of
Decatur, Ill, in
their May 8th is-
sue, contained the
following item:
“Edward J. Scott,
61, contractor
with interests in
Q@1 & coal mining at
AR o Dugquoin, I11., died
at a hospital here last night following an
operation Monday for the renewal of an
abscess of the brain.”

Now all you people afflicted with abscesses
of the brain, why not have that abscess re-
newed? After being with you for a while,
it is undoubtedly no longer fashionable. Be-
sides, who can tell, you might get a bigger
abscess than the one which now serves as
your pet.—Randall K. Barrow.
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$11,000

for
demonstration of

SPIRITUAL
PHENOMENON

This sum will be paid
by -
Science and Invention
and g
JOSEPH F. RINN

for authentic demonstrations of
such manifestations as are listed in
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the full details of 1:):u=f C%nt%t. tg‘l::;
lished on 609 of the Oc
issue of SCIENCE AND INVEN-
TION. Contest closes May 1, 1926.
ST yeeSY
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RIPPING

The New York 'y By
Daily News of — { NI
May 12th con- ] THRILLE
tains the follow- THE
ing item: “Katie L|GA-
Pullman, dancer,

tore a ligament in
her act at the 81st
Street Theatre
and will be out
two weeks.” We
wonder which part of her anatomy her act
is, Perhaps the ligament is one of those
elastic things that stretch. A little more
information, please. The less the better.—
Shirley Hecht.

BRITTLE MUSH
q The New York

Daily News of
Wednesday, May
13th, advises 1n
their ‘“Good

Cooking” that,
“Because, spinach
is so fragile it is
often sterilized
over live steam
and then rinsed in
cold water.” We have heard of glassware
being fragile, but never of spinach. Perhaps
this is hit with a hammer to soften it, or
some medicine may be administered to kind
of “shake it down.” Spinach is evidently
not a hard(y) vegetable.—Shirley Hecht.

HOW TO GROW THIN

The Metropoli-
tan Life Insur-
ance Company of
New York has
published a book
called, *“Over-
weight, Its Cause
and Treatment.”
On the cover of
this bulletin,
which we repro-
duce below, is a drawing of a rather stout
lady looking into a mirror and appear-
ing thin. Some artists know more about art
than about the principles of the reflection of
light as obtained in a curved mirror. If
this lady looked into a mirror of the curva-
ture illustrated, she would appear to be three
or four times as stout as she actually is. If
a woman standing in front of this type of

mirror was as stout as is shown by the re-
flection, an ordinary plain glass mirror would
make her appear to be an exclamation mark.
and if she stood in front of a mirror curved
50 as to produce an appearance of thinness,
her image would vanish into nothingness. A
geometrical line would have nothing on her
when it comes to dimensions.—L. O. Lef~
quist.



... The “Oracle” is for the sole benefit of
will be answered here for the benefit of all

terest will be published,
Only three

2. Only one side of sheet to be written

or else

Rules under which

all scientific students.
but only matter of sufficient in-
: questions will he answered : 4.
questions can be submitted to be answered.

] e sig ¢ on; matter must be typewritten
written in ink, no penciled matter considered,

Questions 3.

Sketches, diagrams, etc., must be on separate sheets ;
addressed to this department cannot be answered by mail free & Qiluuom
If a quick answer is desired by mail, a nomina]
made for each question.
or intricate calculations, a special rate will be charged.
be informed as to the fee before such questions are answered,

Char,
charge of 59 nc:.:
erable researcp o

Correspondeng ;:ﬁ

If the questions entail consid
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GROWING CRYSTALS not damage surrounding objects, but will be con- lated sugar which has alsa been redyceq

(1847) Q. L. Raymond Hull, Savannah, Ga, ducted directly to the ground. powder and which is perfectly dry, M 42

asks the method of obtaining large ecrystals of —_— fully, being sure not to rub the two maleri;rli.

alum. ; : > TELEPATHY Put the mixture on a non-inflammable block i

A_.]_ The simplest way of doing this is by (1851) Q. 1. John T. Rowe, Milwaukee, Wis a strong draft of air., Place a drop of sulphuric

growing the crystals. The apparatus necessary  says that a certain friend &F hib claims that acid on the mixture, though a thistle tube as

1slll]ustratedhherewnh. The method is to dis- someone is using some sort of a radio device for Shown, or by picking up the drop of acid on the
solve as muc

common alum in hot water as is

possible.  Suspend a heavy string in this solu-
=
S e
ALUM € GROWING
SOLUTION CRYSTAL

Showing how the simple apparatus is assem-
bled for the growing of an alum crystal.

tion and place in some secluded spot where the
solution will not be subjected to jars. In a few

hours, crystals will start to form on the string’

and will grow to quite large sizes. To make them
larger, place the string in a newly prepared solu-
tion, continuing the process until the desired result
is obtained.

COLD LIGHT
(1848) Q. 1. Harold Strickler, McPherson,
Kansas, asks if literature on cold light sub-

stances is available and also for some general direc-
tions in the preparation of the same. He men-
tions several formulas that have been published
in this magazine. .

A. 1. The information available on cold light
substances is very meager and in the preparation
of them extreme care must be taken to have all
of the materials used absolutely pure. Extreme
cleanliness must be observed throughout the prep-
aration. The several formulas that you mention
have been tried and when the above precautions
are followed, excellent results are obtained. If you
will give us full information on the processes
followed by you and exactly what results were
obtained, we will be only too glad to assist you
further.

STATIC ELECTRICITY b
. 1. Eugene Sullivan, Acton, Ont.,
Caw)ug if there is any connection Dbetween
the charging of a piece of metal with static elec-
tricity and charging the same piece of metal with
i He also wants to know how long a
charge reside on the surface of a steel

of steel with static elec-

“Ilstenling in” on his friend’s thoughts and that
the friend hears voices asking questions by means
of the same device. He asks if such a machine
has ever been devised.

A. 1. No general radio telepathic machine has
€ver come to our attention and we believe that
your friend is having hallucinations when he
believes that he is hearing the voices of men
asking questions in connection with the political
case in which he is involved, Several instances
of mild mental derangements of this kind have
come to our attention and each and every one has
proven to be on the lines suggested ahove,
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Important Articles to :
Appear [n July [ssue of
“The Experimenter”

Circuit Analysis.
By Leon L. Adelman, Assoc, I. R.E.
Short-Wave Amateur Receiver,
By Alfred R. Marcy, Assoc.I.R. E,
An Excellent Broadcast Receiver.
By Joseph H, Kraus.
The Pianor, An Electric Piano.
Interesting Experiments in Organic Chem-
istry. By E. W. Blank.
Home-Made OSCiIIating Rectifier.
By Siegfried Langsdorff.
Experiments With Tesla Resonator,
By Kenneth M. Swezey.
Iron Clad Lifting Magnet.
r By William J. Edmonds.
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MOTOR STARTER

(1852) Q. 1. Joseph J. Nachman, Rochester,
New York, asks information on the principle of a
motor starter.

A. 1. A motor starter is shown

diagramatically
herewith. It merely consists of

three or more

resistance coils connected to switch points so that
as a lever passes over the points, the coils will
be successively cut in and out of the circuit,

How the resistance coils in a small motor
starting box are connected and used,

The reason for an instrument of this type on
large motors is to prevent the burning out of the
armature before the motor is well under way.
Starting boxes for small motors may be simply
and easily constructed by the amateur mechanic,

-,

Weimar, Texas,
y chemical means,
this is to pulverize
chlorate in a clean
the chemical to a very
» that ‘the mortar is
) _cllemlul‘d' is free
ZIng, avoid violent
Place the powder on

of granu-

doing

end of a glass rod.

A quick chemical action yi]
follow and

a violet colored flame will be seen,

SULPHURIC
ACID

POTASSIUM CHLORATE
AND SUGAR

A 4

Sulphuric acid being added to a chemical mix-
ture for demonstrating chemical combustion.

RECTIFIER TROUBLE

(1854) Q. 1. Albert Schaefer, Buffalo, New
York, says that he has built a small battery
charger after directions published in this magazine
and asks if he should use ome 100-watt lamp in
the circuit when charging a 12-volt, 60-ampere
hour storage battery.

A. 1. The storage battery charger which you
mention is not designed to charge a battery of the

size you speak of. We would advise you to
construct a charger along the same line, but
using plates 4 x 5 inches in dimension. Four
lead plates and four aluminum plates will be

necessary and they should be connected up as
shown in the magazine.

In connection with this charger, you should
use five 100-watt Jamps connected in parallel and
in turn connected in series with the charger. The
same will hold true for a 6- or 8.volt automobile
battery.

SPANGLES

(1855) Q. 1, Gustave Soeder, Brooklyn, New
York, asks how the iridescent spangles used for
decorating women’s dresses are made. ¢

A. 1, Usually some form of glass or quartz
crystals are wused for the work you mention.
They are cut so that the resulting facets reflect
light and give forth an iridescent effect, Various
opalescent and colored glasses are also used and
are usually cut in the same manner. The effect
depends upon the reflection of light from the
cut surfaces,

MAGNETISM

(1856) Q. 1. A. Soskind, Bronx, New. Yorks
asks how much magnetic power would be n“dﬂ,
to pull an ordinary sewing needle through a wood
bn.}\rd 1’,&{{1’ of an inch thick. .

. . € ver muc

possible for you to dral‘:r a needle through a o
cighth inch wooden board by means of a ‘the
of any size whatsoever. Upon ‘d“‘"::u be
magnet you would find that the needltb: drawn
magnetically attracted, but would not
through the board.

SLANTING REFLECTION

(1857) Q. 1. Howard W. Smith S
Towa, says that he has noticed that Iﬁr" &
ing along a certain sidewalk t_"“M “:
paneled door, that his reflection lﬂ’m He
pears to be slanting toward oné

us to explain this phenomenon. ceflection

s be
if it would b¢

i

A. 1. Undoubtedly the slanting (0 Crination

e 2

you have noticed is due to a "‘l”

the glass panels in the door OF
larity in the glass itself.

gome
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HogSE-POWER OF WATER MOTOR
1858) . 1. Murray McDonnell, St. Charles,
A 's that he has a standard type of water
nL, S“an desires to know a simple laboratory
”’;‘:ﬁ;d " determining the horse:power of the

m

Samc'l Our diagram herewith shows the various
= catus necessary for this experiment. The pres-
appare ' ge may be used or mot as desired, but
sure Ro in many experiments. Turn
Rp and increase the load by add-
weights at the point indicated, until
appears to be working very hard, while
il running steadily at a fair rate of speed.
. Sount the number of turns or revolutions per
LQUme at the drive pulley or the pulley attached
mmthe water motor. At the same time note the
o rage reading of the balance in pounds and the
,\\eﬂum of the suspended weights in pounds.
a\:[l;kg several trials under widely varying loads,
averaging the result. Measure the diameter of
the bottom of the groove In the drive pulley.
With the motor running steadily, the pull on_ the
palance _in pounds will be less than the weight.
The difference represents the load carried by the
motor. he load in pounds multiplied by the
circumference of the drive pulley in feet gives
the work done In foot pounds per revolution.
The work done per revolution, multiplied by the
R.P.M. eq‘?:s wit_)rk duléc dind foot
r minute. his figure divided by
gg}:)%?}seqz:ls the number of horse-power developed
by the water motor.

the motor

number ©

PRESSURE

SPRING
BALANCE

The set-up of the apparatus for determining
the horse-power of a water motor.

GRASSHOPPERS

(1859) Q. 1. Henry Sendibeck, Bronx, New
York, says that he has recently caught grass-
hopper the color of the wings on the same being
bright red underneath, but a dull green on top.
He asks if this is some unusual type of insect.

A 1. In the spring, young grasshoppers have
the bright shiny red wgich you describe under
their wings and when their wings are closed, a
dull green on top. The red gradually disappears
with the coming of summer and is practically
entirely gone by the end of summer.

TEST FOR DISTILLED WATER
PC:II‘B:SO)“‘S. 1. A C. Sim r.l McKcut_ Rocks,
S : t is tes or re
ditille] wmter? is a simple t pu
o A. 1. The simplest test for pure distilled water
m“’ place a small quantity of it in a glass evapor-
W“‘ dish, a so-called watch glass, and heat it
m;h‘ Bunsen burner. After the material has
e pletely evaporated, examine the dish and any

¢ign substances will be found therein.

Ts What is a test for oil in water?
i The same test is used for oil, but the
o ; kept at a low point so that any oil which
will hpruent will not be volatilized. Most oils

t on the surface of water and be visible.

F 6 MOTORCYCLE ENGINE
uk.s:;’ Q. 1. Lester Sinram, Clarksville, Towa,
. =l“==r or not we believe that a four-cylinder
as 5 cle engine will stand the same hard usage
A ?*Cﬂlnder engine.
(0 Due to the fact that the vibration in a
lanced four-cylinder motorcycle engine will
it win than in a two-cylinder, we believe that
amount stand up much better under the same
of usage.
g What s your opinion on the relative
alruninm pistons and light weight cast

f2
]

X
v : or a
e luq;hi'f’ . still in our opinion,
s of e gt weigh e s
¢ ¢ are several reasons for
ﬂlag:dnznmszzhagnn
! piston.

v v vy vyvyvrvry
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More Text!

You will note that in this issue we
have published several articles in-
} corporating more text than usual.
! We are going to do_this regularly,
I and thus combine picture and text
make-up on a 50-50 basis, in an
! effort to make all our readers

3
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happy. g e “‘““j
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We find that the main objection to the aluminum
piston is that since it is mnot fitted closely, the
piston rings must be relied upon to keep up the
compression, whereas in the cast iron piston, the
compression is aided by the close fitting piston,
and the engine is not so liable to “pump”’ oil from

the crank case into the cylinders.

i

TRANSFORMER POWER

(1862) Q. 1. Miss Laura L. Smith, Pleasant-
ville, N. J., says that she is unable to reconcile
the fact that in a transformer, the amperage in
the secondary decreases as the voltage increases.
She asks us to explain.

A. 1. The decrease in amperage when the volt-
age increases in the secondary of a transformer
can readily be understood by referring to the
wattage. We know that a certain number of watts
are being put into the primary and we know
that there is a certain ratio of turns between the
primary and secondary which governs the volt-
age of the latter, that in the primary being known.
Theoretically there will be the same number of
watts in the secondary circuit of a perfect trans-
former as in the primary, although in practice,
there is quite a difference due to losses in trans-
formation. Thus by dividing the voltage of the
secondary circuit into the number of watts con:
sumed by the primary, we obtain the number of
amperes in the secondary circuit. You can there-
fore see that if the secondary voltage is higher
than the primary, the amperage will be lower and
as the voltage increases, the amperage will have
to decrease.

HECTOGRAPH

(1863) Q. 1. E. M. Price, Somerville, Ohio,
asks how to transfer pictures and printed matter
by means of a hectograph.

A. 1. When items are printed with regular
printer’s ink, they cannot be reproduced on a
hectograph as the latter requires an original copy
made with a special ink. The only simple way
to transfer fresh newsprint to plain paper is to rub
over the surface of the same a piece of paraffin
wax. Lay the newsprint face down on a clean
sheet of paper and rub the back thoroughly with
a hard smooth object. TUpon removing the paper
it will be found that the white sheet has thereon
a copy of the newsprint, Of course, in using
this method everything will be reversed.

GASOLINE TURBINE
(1864) ©. 1. A. Sanders, Petaluma, Calii,
asks where complete details on the Tesla gasoline
turbine may be obtained.
A. 1. A complete detailed description of the
Tesla gasoline turbine appeared in the July, 1920,
issue of ScIENCE AND INVENTION.

i |
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IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-

sold ies it has b necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to newsdealer. He will then be in a
pﬂﬂ{g:: to luppl{ copies to you regularly
evt month. If you are interested in
receiving your copy every month, do not
fail to sign this nk. It costs you noth-
ing to do so.

e e e el i

To N
Address . :

SCIENCE S I VRRTION every
until I notify you otherwise, an
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STARTING MOTOR
Rogers, Mempl

AUTOMOBILE
(1865) Q. 1. George A,
Tenn., asks whether or not an automobile
motor will run on A. C. Will a transform
the A. C. line be of any assistance in
A. 1. Your automobile starting
run on A. C. if it is series wound. L
suggest that you try it. Im any event,
probably require a slight start by hand s f
will pick up speed. If the motor will not run
in this manner, you cannot use any transformer
to help it along, except to reduce the voltage
applied to the proper value for the motor.

LENZ' LAW

(1866) Q. 1. Adolph Rothman, Cranfor
J.. asks: What is the law of electricity known as
Lenz' law and how may it be demonstrated?

A. 1. The law may be stated as follows “An
induced current is always in such a direction as
to resist, by its electromagnetic action, the motion
by which it is produced.” This law may be
demonstrated by means of the laboratory apparatus
illustrated heréwith. A sheet of copper is hung
i pendulum fashion so that it can swing edgewise
between the poles of a powerful electro-magnet
As the current is turned on in the latter and
the pendulum swung down swiftly, it will be
instantly checked as it comes between the magnetic
currents induced in the

poles since there are : |

copper which resist the motion, hcmg’_ governed
by Lenz’ law mentioned above. This current
finally results in heat in the copper pendulum.

COPPER
PENDULUM

|

A laboratory model for demonstrating Lenz’
law of induced currents.

TELESCOPE

(1867) Q. 1. Hazen Sorrell, Laredo, Texas,
asks how to make a simple telescope.

A, 1. Several instruments of this nature have
been described in past issues of this magazine. A
very good telescope can be made of a two-inch
diameter tube, 40 inches long, painted black in-
side and out. The object lens should be a double
convex with a 30-inch focus placed in one end of
the tube. The eye piece should consist of two
plano-convex lenses with 1%-inch focal lengths
and about 3§ of an inch in diameter, mounted in
a tube about 3 inches long, capable of being
slid back and forth in the other end of the long
tube to secure a good focus.

WATER-PROOF SOLUTION

*(1868) Q. 1. E. Runnebaum, Cartago, Costa
Rica, asks how a water-proof solution for coating
corks may be made from rubber. He states
that he has made several solutions which have a
disagreeable odor and desires one which will not
have this drawback.

1. We regret to say that we do not have
any formulas on hand which would enable you
to make the solutions you mention. As far as
we have any record, all rubber solutions of the
type you mention have a peculiar odor.

Why could you not use something similar to
paraffin wax for covering your stoppers? We be-
lieve that this would be as efficient and much
cheaper.

STORAGE BATTERIES

(1869) Q. 1. I. J. Rider, Portland, Ore., asks
why Edison storage batteries are not normally
used for automobile starting. '

A. 1. Edison storage batteries can be used for

automobile starting, but they are bulkier, for the
reason that each cell gives about 1 volt. Six cells
wou'ld_ have to be used instead of three, as in lead
batteries.
_ Q. 2. How much of the energy used for charg
ing a storage battery is returned in useful work ?
. ‘A. 2. From 70 to 75 per cent. of the energy
is returned in useful work from both the types
of batteries mentioned above.
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Prizes of Offered by Scienr .
More Than $ 2 8, O 0 0 ° 0 0 Invention Mag?z?l::
o iU
$5,000.00 in Prizes $11,000.00 in Prizeg

For Perpetyal For Psychical
Motion Phenomena

: O—a perpetual motion machine has not yet been invented in spite HAT has happened to_all the mediums who received mes,

! N of many reports to the contrary. S(?']]":NCE AND INVEN- trom the dead? What became of the mediums who were cap ti:
TION'S $5,000.00 prize award still remains unclaimed. No one has of producing actual manifestations and who gave wonderiul dayligh;
as yet produced the model of a perpetual motion machine required trumpet seances, flfld who on platforms and at their meetings openly
by the contest rules, invited investigation, but who, when they are called upon, did noy

- s ae ond or feigned that they were too busy, or made some -
This publication does not believe that perpetual motion is possible. {ﬁf,g;my excuség;. 4 e
It brands as imposters all who have claimed to have developed a For more than two years SCIENCE AND INVENTION MAGA.
working model of a perpetual motion machine. This statement ZINE and Mr. Joseph F. Rinn offered a total of $11,000.00 in prizes
applies also to those who have “destroyed the model because they for proof of spiritualism and psychical phenomena. The conditions
feared that the idea would be stolen, and they would get nothing for of these offers were explained in the August, 1923, issue and again
their years of labor and suffering humanity would not be benefitted.” in the October, 1924, issue of this publication in the “Readers

The sum of $5,000 is amply sufficient to protect any idea and will Forum” Department. The conditions of this contest are briefly that
more than pay for a patent%ll; the same. SE‘IENCE yAND INVEN.- the medium must produce some form of a psychical phenomenon
TION does not desire the rights to the invention. They merely which is not accomplished by the aid of trickery. .
want to see the model in working condition. The conditions of the And it goes without saying that this contest is open to all mediums,
contest are that the device be brought or shipped to the offices of regardless ot where they may be. Up to the present time the editors
SCIENCE AND INVENTION MAGAZINE; that there is no of this publication have seen _no genuine p_n_:of u_)f spmtuahsm:
trickery in making the mechanism work, and that the device work by These statements naturally imply that spiritualism or psychical
gravity. Mechanism operating by atmospheric pressure changes, phenomena do not occur. The statements also imply that those who
temperature changes, or humidity, are not considered perpetual have “sitters’ at their ‘“‘circles” are evidently using trickery to hold
motion devices. This contest is open to everyone. We suggest that their clients. All sorts of excuses may be offered by mediums as to
our readers refer to the March, 1925, issue of this publication, and why they do not care to enter their names in this contest, but an
meanwhile also advise them not to invest in any machines being made excuse at its best is merely a statement of inability to live up to
to compete for this prize. the contest rules,

Other $100.00 in Prizes For Circuit Diagram of the Mystery Set Announced
Pendi in the May issue of this publication. Contest Closes July 2, 1925.
Twenty Combination Pen-Pencils Awarded as Prizes in the Cut

Contests Flower Contest Announced, in the June issue of this publication. Con-

test Closes July 30, 1925,
$250.00 in Prizes Awarded for the Best Methods for Exterminating
Rats. Contest Announced in This Issue and Closes Noon, October

15, 1925,
$1000.00 Monthly Contest Awards
FIRST PRIZE $100.00 x TEN PRIZES OF $15.00 EACH
25 New Flowers in 25 Years—Burbank, by H. H. Dunn............210-211 {:lf(‘ %_.1\'(:, hy} "-RS‘(‘“ _Orti(i ol s o~ ;"\}ﬁ
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. r : Musical Cane (author please send address) .......... 239
What Is Gravitation? by Prof. Donald H. Menzel, Ph.D............222-223  Toy Locomotive, by C. A. Oldroyd ............ .. . 240
Tricks of Mediums, by Edward Merlin.............ccoiiniiiiinnnannn 226 ‘!ihaving Lﬂ C(.Om]_f_m%' |,yb P'[ C'()G'\ RIS S 240
THREE PRIZES OF $35.00 EACH uto Hu -ap Lights, by L. O. 2 ":m. Riper . 242
Talking Movies in the Home, by Russell Raymond Voorhees........22 22 Automatic 1'|sh61;m:m. by Jacob Schmidt . Re o pn, B e 242
Keeping the Kitchen Cool, by Christine Frederick............ g Lights for the Photographer, by Herbert E. Hayden: Jiose:imves 000 243
Home-Made Fireworks, by Raymond B. Wailes................ i b, e b ?]\I%‘E}\EJN PSRI»ZES OF $10.00 EACH o
FIVE PRIZES OF $25.00 EACH ollar Button, by J. W. Von Stein ............... *Rouaiann ¥ib s g 3
Oenothera, the Evening Flowering }Fr}i&nrﬁe, byd Dy B Bade...iv..in gig Eiféﬁfﬁiiiféf'(?&ﬂ;, W.l Von Stsm A R EORRRR :;;g
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¢ ini. h h Loud Speaker, b, on L. elman...... B Polar n 0r, ‘hy” Jos; Re-Milled Gaab o 7. 00 Ll g
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ie Stadium, by Dr. Albert Neuburger ............ ~0w-2.08s_Lolls, by Wilkes Dunhill ........ ... ciivirnnnnn
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. ? dus Switch, by Howard Allen Duncan .. - 2
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How to Build The
Ultradyne (Model L-2

by R. E. Lacault, E.E., A.M.LR.E.

formerly Associate Editor, Radio News

How You Can Build This Remarkable Super-

Heterodyne In Your Own Home

HE Ultradyne Model L-2 is an
Timproved Super - Heterodyne

designed to so simplify its as-
sembly that anyone can successfully
build it at nominal cost and enjoy
even greater performance than with
any other type of Super-Hetero-
dynes.

Every step is explained in an illus-
trated thirty-two page book, “How
to Build and Operate the Model L-2
Ultradyne,” in a non-technical way
that one knowing nothing of radio
finds easy to follow. Thousands
have built the Ultradyne Model L-2
from instructions in this book, and
thousands like Arthur Bender of 116
East_ Second Street, Covington, Ky.,
say it's the most wonderful receiver
they have ever known.

rccrhe_".\iodulation System” of radio
(_atieptlon and the _successtull appli-
lure(m' of regeneration are vital fea-
Mods 1mn:orpt:n;ated exclusively in the
grete L-2 Ultradyne that give it
1hea1 €r sensitivity, greater range on
tivie oud speaker and greater selec-
& n‘ than any other Super-Heter-
eie €. The Ultradyne Model L-2
h S_CIS_ the faintest broadcast sig-
fail tSlgnats that other receivers

0 get, regenerates and makes
€M audible on the loud speaker.

: ¢ Ultradyne easily tunes out

powerful local broadcasting com-
pletely and brings in distant stations
clearly on the loud speaker. No
other Super-Heterodyne can give
you such performance.

The Ultradyne Kit furnishes all
special parts, required to build the
Ultradyne, with thege superior
Super-Heterodyne features. The kit
contains 1 low loss Tuning Coil, 1
low loss Oscillator Coil, 1 special
Type A Ultraformer, 3 Type B
Ultraformers, 4 matched fixed Con-
densers. The complete kit can be
bought for $30 from *
any reliable dealer.
The Ultraformersare
new, improved long
wave radio frequen-
cy transformers, spe-
cially designed for
the Ultradyne Model
L-2 and are vital to
t h e unusual effi-
ciency of the re-
ceiver. Toprotectthe
public against imita-
tion, every Ultra-
former carries the

g

A Home Built Ultradyne

-

This (upon isWorth 25;

PHENIX RADIO CORPORATION, S&I =
114 East 25th St., New York City.

Gentlemen :
coupon valued at 23¢, for which pléase send me your regu-

larly 50 cent priced Book of Instructions on “‘How to Build
and Operate Ultradyne Model L-2.**

R. E. LACAULT
Designer of the Ultradyne Receivers
and formerly Associate Editor of
Radio News, is now Chief Engineer
of the Phenix Radio Corporation.

Lacault monogram seal (R. E. L.)
and is guaranted so long as this seal
remains unbroken.

The Ultradyne Model L-2 has met
with phenomenal success—success
built purely on performance alone
—its system of radio reception has
been the envy of the largest radio
manufacturers in the country. Now
anyone who uses the Ultradyne Kit
and follows instructions can build
the Ultradyne Model L-2, the im-
proved Super-Heterodyne, with pos-
itive assurance of getting better re-
sults than with any other super
radio receiver,

ALTRADYDE

MODEL L2

This trademark (Ultradyne) is a
cuarantee of perfection and satisfac-
tion in a radio receiver, and applies
to all receivers designed and built
under the personal supervision of
R, E. Lacault.
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Enclosed find 23¢ in stamps, together with
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Phrased, bur—
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IT was an important letter.
Neatly typed. Beauti-
fully phrased. But it didn’t
get read!

It was too formidable in
appearance!

That is the trouble with millions
of letters today that are written on
ordinary typewriters. But it can
never be said about a Hammond-
tvped letter.

For the New
different!

What It Does
It permits a variety of typo-
graphical effects that make things
attractive and readable. It writes
in any kind of type you want—
large, medium or small; Roman,
Italic, Bold, Script, etc.—or in any
language desired. It spaces to fit
the size. All in one machine.
The change from one style or size
to another style or size may be
made instantly. You simply shift
gears as in an automobile,
Writers, public men, business
executives everywhere are turning
to the New Hammond today as a
means of gaining attention for
what they have to say.

Write for illustrated book-
let explaining the hundreds
of ways it can be made to
serve you. Hammond Type-
writer Corporation, 72 Brook
Avenue, New York.

Both Desk and Portable Models

Hammond is

By RAY

(Continued

Tarrano the Conw

\‘ff.
QCleNnce . .
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CUMMINGS

from page 225)

o

Allied Mongolia was dead—murdered under scopes at the P \;

otomac  Hegg,
similar circumstances. And ten minutes the helio-lights of the Venus %;’t‘:rls_ Say
later froh Mombozo, Africa, the blacks go dark suddenly. Oy own A Sty

reported their leader killed while asleep in

his official residence.

The Earth momentarily was without lead-
ership!

I was struggling to get accounts of these
successive disasters out over our aud}O-
phones. Above my desk, in a duplicating
mirror from Headquarters, I could see that
at the palace of Mombozo a throng of ter~
rified blacks were gathered. It was night
there—a blurred scene of flashing lights and
frightened, milling people.

Greys-son—next to me—had a mirror
tuned to Tokyohama. The sun there was
shining upon almost a similar scene of
panic. Black and yellow men—on opposite
sides of the Earth. And between them our
white races in turmoil. OQutside my own
window I could hear the shouts of the
crowd that jammed the Twentieth Level.

Greys leaned toward me. “Seven o'clock,

Jac. You've got the arrival of the Venus
mail. Don't overlook it. By the code,
man, your hands are shaking! You're

white as a ghost!”

I grinned at him. The Venus mail; I
had forgotten it completely.

“Greys, I wonder if it'll get in.”

He stared at me strangely. “You're
thinking that too. I told the British Na-
tional Announcer it was a Venus plot. He
laughed at me. Those Great Londoners

| can't see their fingers before them. He said,

‘That’s your lurid sense of newscasting.
Keep it very well out of this.”

Venus plot! I remembered my impres-
sions of the Venus-man who was beside me
when our President fell.

Greys was back at his work. I swept
the south shore of Eastern Island* with my
finder, and picked up the image of the In-
ter-planetary landing stage, at which the
Venus-mail was due to arrive. I could see
the blaze of lights plainly; and with an-
other, closer focus I caught the huge landing
platform itself. It was empty.

The station-master there answered my call.
He had no word of the mail.

“Try the lookout at Table Mountain,”
he advised me. “They may be coming
down that way. Sure I'll let you
know. What a night! They say that
in Mediterrania—"

But I cut off; it was no time to chat with
him. Table Mountain, Capetown, had no
word of the mail. Then I caught the Yukon
Station. The Mail flyer had come down on
the North Polar side—was already crossing
Hudson Bay.

At 8:26 it landed on Eastern Island. A
deluge of Venus despatches overwhelmed
me. But the mail news, before I could even
begin to handle my section of it, was far
overshadowed. Venus, now at 8:44 was
calling us by helio, The message came in
the Inter-planetary code, was decoded at
National eadquarters, and from there
flashed to us.

The “Ruler of the Venus Central State
was murdered! An almost incoherent mes-
sage. The murder of the Ruler, at a time
co-incident with 6:30 in Great New York.
Then the words:

“City being attacked. Tarrovo, be-
ware Tarrano. . . ou are in danger of

»

dan r of what? The message broke
e observers, behind their huge tele-

y Island.

its call, but there was no ans‘:-l:rho“ .ﬂasht_‘
cvening. star on that date—y;,; lsi \k?""“
the horizon. But our Observatory 2% b
could see the planet clearly; ang e Tu‘
same report. Bave he

~ Communication was broken. The authgr;

ties of the Venus Central State—-frieud]. :

us in spite of the recent immigratioy

troversy—had tried to warn us, -
Of what?

CHAPTER II

THE WARNING

It must have been nearly nine o'clock
when a personal message came for me, Not
through the ordinary open airways, but i
the National Length, and coded. It came t
my desk by official messenger, de-coded,
printed and sealed.

Jac Il, Son of Jac Hallen, Inter-Allied
news. _Comc to me, North-cast Island af
once, if they can Spare you. Importani.
Answer. Dr. Brende.

Our Division Manager scanned the mes-
sage curiously and told me I could go. I
got off my answer. I did not dare call Dr.
Brende openly, since he had used the code,
but sent it the same way. I would be up at

once,

With a word of goodbye to Greys, I
shoved aside my work, caught up a heavy
jacket and cap and left the office. The levels
outside our building were stil] Jjammed with
an - excited throng. I pushed my way
through it, up to the entrance to the Staten
Bridge. The waters of the harber beneath
me had a broad band of moonlight upon
them, dim in the glare of the city lights.
I.glanccd upward with satisfaction. A good
night for air-traveling.

My small personal air-car was on the
stage near the bridge entrance. The attend-
ant was there, staring at me as I dashed up
m such haste. He handed me myv ey irom
the rack. ik

“Going far, Jac? What a night !
be ordering them off if many more

- - Going north?”

“No,” I said shortly.

I was away, rising with my helicopters un-
til the city was a yellow haze beneath me.
I was gomng north—to Dr. Brende's little
private island off the coast of Maine. The
lower lanes were pretty well crowded. I
tried one of the north-bound at 8,000 feet:
but the going was awkward. Then I went
to 16,000.

But Grille, the attendant back at the
bridge, evidently had his finder on me, ot
of plain curiosity. He called me.

“They'll chase you out of there™ came
his voice. “Nothing doing up there tonight
That's reserved. Didn’t you know it?’

I girnned at him, In the glow of my pit-
light T hoped he could see my face
grin.

“'1‘1]1}3)"11f never catch me,” I said
traveling fast tonight.” ‘ ¥

“Chase you out,” he persisted. %
trol's keeping them low. Gcanﬁ!.
an hour ago. Didn't you know it:

*“No.” koW

“Well, you ought to. You ought & the
cverything in your business.
lights are up.” hem all

They were indeed; T could se¢ :‘.,5 fyin€
the towers underneath me.

(Continued on poge 70 , i

They'll
g0 up.
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“There’s One Man
We're Going to Keep”

“Ed Wilson, there, is one of the most
ambitious men in the plant. I notice that
he never fools away his spare time. He
studies his International Correspondence
Schools course every chance he gets.

“It's been the making of him, too. He
hasn’t been here nearly so long as Tom
Downey, who was laid off yesterday, bat
he knows ten times as much about this
business.

‘I'm going to give him Tom’s job at a
raise in salary. He's the kind of man we
want around here.”

HOW do you stand in your shop or office? Are
L you an Ed Wilson or a Tom Downey? Are you
going up? Or down?

No matter where you live, the International Cor-
respondence Schools will come to you. No matter
what your or how small your means, we
have a plan to meet your circumstances. No matter
how limited your previous education, the simply-
written, womi‘erfuhy—ll]usuated I. C, S. textbooks
make it easy to learn.

. This is all we ask: Without cost, without obligat-
ing yourself in any way, put it up to us to prove how

We can help you. Just mark and mail this coupon-

N ————— W — — — — —— — -
INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6216-D Scranten, Penna.

Without cost or obligation on my
how I can qualify for the position or
which 1 have marked an X:

BUSINESS TRAINING COURSES

art, please tell me
the subject before

Business Management Salesmanship
ndustrial Ma Advertising
Personnel Organization Better Letters
Trafic Management Show Card Lettering
Business Law Stenography and Typlng
anking and Law Business English
Accountancy (including C.P.A.) [] Civil Service
Nicholson Cost Accounting Rallway Mail Clerk
kkeepi Common School Subjects
Private Secretary High Schoal Subjects
ish [J French Llustrating

TECHNICAL AND INDHSTIII?IL COURSES
Architec
Emeu}d?nmhﬁum Architects’ Blue Prints
Mechanical Contractor and Builder

Mechanical Draftsman Architectural Draftsman
Machine %lm Practice Concrete Builder

Railroad tions Structural Engineer

Gas Engine Operating Chemistry

Civil Engineer Automobile Work

mmﬂ lllﬁ}u Airplane Engines

[J Mining Agriculture and Poultry
Engioeering (] Radio Mathematics

L R ——— S ——
Btreet 3-6-24
Address. e
City. -Btato

Pmru“i?iuom.mm:mmtq!ﬂ;
International Corr d Schools Canadi Limited,
Vontreal, Canada

e

Tarrano the Conqueror

(Continued from page 268)
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@i At Home in your spare time.
7" Beanexpert Airplane Engineer.

$10,000 a Year
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north-east; and at the moment, witlh a fol-
lowing wind, I was doing something over
three-fifty. ; ;

“But they’ll shut off your power,” Grille
warned. “You'll come down soon enough
then."”

Which was also true enough. The eved
ning local-express for Boston and beyond
was overhauling me. And when the green
beam of a traffic tower came up and picked
me out, I decided I had better obey. Duti-
fully I descended until the beam, satisfied,
swung away.

At 8,000 feet, I went on. There was too
much traffic for decent speed and the direc-
tors in every pilot bag and tower I passed
seemed watching me closely. At the latitude
of Boston, 1 swung out to sea, off the main
arteries of travel. The early night mail for
Eurasia,* with Great London its first stop,
went by me far overhead. I could make
out its green and purple lights, and the
spreading silver beam that preceded it.

Alone in my pit, with the dull whir of
my propellers alone breaking the silence of
the night, I pondered the startling events of
the past few hours. Above me the stars
and planets gleamed in the deep purple of
an almost cloudless sky. Venus had long
since dropped below the horizon. But Mars
was up there—approaching the zenith. I
wondered what the Martian helio might be
saying. I could have asked Greys back at
the office. But Greys, I knew, would be too
busy to bother with me.

What could Dr. Brende want of me? I
was glad he had sent for me—there was
nowhere I would rather have gone this par-
ticular evening. And it would give me a
chance to see Elza again.

I could tell by the light-numerals below,
that I was now over Maine. I did not need to
consult my charts; I had been up this way
many times, for, the Brendes—the doctor,
his daughter Elza, and her twin brother
Georg—I counted my best friends.

I was over the sea, with the coast of
Maine to my left. The traffic, since I left
the line of Boston, had been far less. The
patrols flashed by me at intervals, but they
did not molest me.

I descended presently, and located the
small two-mile island off the coast which
Dr. Brende owned and upon which he lived.

It was 10:20 when I came down; to find
them waiting for me on the runway.

The doctor held out both his hands.
“Good enough, Jac. I got your code—we've
been waiting for you.”

“It's crowded,” I said. “Heavy up to
Boston. And thev wouldn’t let me go high.”

He nodded. And then Elza put her cool
little hand against mine.

“We're glad to see you, Jac. Very glad.”

They took me to the house. Dr. Brende
was a small, dark man of sixty-odd, smooth-
shaven, a thin face, with a mop of iron-grey
hair above it, and keen dark eyes beneath
bushy white brows. He was usually kindly
and gentle of manner—at times a little ab-
stracted; at other times he could be more
forceful and direct than anyone with whom
I had ever had contact.

At the house we were joined by the doc=
g. My best friend, I should
for my part, I treasured his
p very highly. He and Elza were
years old at this time.
er; and I had been a

rg at the Commons
&&!the Potomac.

Our friendship had
closer since my promotion into g, groy,
. o the pyg
world. ~Yet we were as unlike Singy
dividuals could possibly be. a3 twg .
haired, slim, and of (:0l'npau-ativeafI darf,
muscular strength, Restless—fy| }f slighy
ous energy—and, they tell me, sg i
short of temper. Georg was 3 blon(T Ewhyy
erful young giant. A head taller th;nm[““
blue-eyed, from his mother, noy dEad‘
square-jawed, and a complexion pink a]
white. He was slow to anger. He se]d:m
spoke impulsively; and usually with 4 sloy
quiet drawl. Always he seemed looking 5
life and people with a half-humorous s,
—looking at the human pageant with j;
foibles, follies and frailties—tolerantly, Y
there was nothing conceited about hig
Quite the reverse. He was generally wholly
deprecating in manner, as though he hin-
self were of least importance. Unti
aroused. In our days of learning, I sy
Georg once—just once—thoroughly angered,
" Came up promptly, didn't
you?” Georg was saying. He was leading
me to the house doorway, but I stopped him,
“Let’s go to the grove,” I suggested. We
turned down from the small viaduct, passed
the house, and went into the heavy grove of
trees nearby.

“He’s hungry,” Elza declared. “Jac, did
you eat at the office tonight ?”

“Yes,” I said.

“Did you really 7

“Some,” I admitted. In truth the run up
here had brought me a thoroughly hearty
appetite, which I just realized.

“I was pretty busy, you know,” I added.
“Such a night—but don’t you bother.”

But she had already scurried away to-
ward the house. Dear little Elza! I wished
then, for the hundredth time, that I was a
man of wealth—or at least, not as poor as
a tower timekeeper. True, I made fair
money—but the urge to spend it recklessly
dominated me. I decided in that moment, to
reform for good; and lay by enough to jus-
tify asking a woman to be my wife.

We reclined on a mossy bank in the grove
of trees, so thick a grove that it hid the
house from our sight. The doctor ex-
tinguished the glowing lights with which the
tree-branches were dotted. We were in
the semi-darkness of a beautiful, moonlit
night.

“Don’t go to sleep, Jac!”

I became aware that Georg and his father
were smiling at me.

I sat up, snapping my wits into alertness.
“No. Of course not. I guess I'm tired
You've no idea what the office was like to-
night. Roaring.”

“I can imagine,” Georg said. “You weré
at Park Sixty when the President felk
weren’t your”

be. 1
yott

] li anyth'

“Yes. But I wasn’t supposed to
wasn't assigned to that. How did
guess ?” o

“Elza saw you. She had our ﬁptigfins
vou—I couldn't push her away from it-
slow smile was quizzical.

“On me? In all that crowd. She mst
have searched about very carefully ﬁﬂﬂ'

I stopped; T could feel my Ch;"r: andet
ing, and was glad of the dimness th€
the trees.

“She did,” said Georg- nter”

: ” e

“I sent for you, ]gg. Dr. Bl_'fnd_ "
jected abstractedly, “becausé—= ..

But Georg checked him. ;:Vt\;:c {,,.n-
ther. Someone—anyone—mig light
Your words—or read your 1! :

276) I
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The Simr:ltaslT ractical
Radio Set Made

$2.50

A Complete Radio Receiver
including Radiogem, Phone
and Aerial

The Complete Outfit Consists
of Three Parts
(One)

The RADIOGEM

The simplest radio outfit made—yet as
practical as the most expensive. A crystal
| receiving set that you can operate and
enjoy even though you know absolutely
nothing about radio. You receive the
RADIOGEM unassembled, together with
a clearly written instruction book, which
shows you how to quickly and easily con-

struct the set, using only your hands and
" a scissors. The outfit comprises all the

necessary wire, contact points, detector
mineral, tube on which to wind the coil,
ete., etc. The instruction book explains
simply and completely the principles of
radio and its graphic illustrations make
the assembling of the RADIOGEM real
un,

| The GEMPHONE

An adjustable, 1,000-ohm phone com-
plete with 3-ft. cord—the first inexpensive
adjustable receiver made, The Gemphone
1s of standard type and made of the very

t grade of materials throughout. The
;lse is made of turned wood, an exclusive
Ieature with the “GEMPHONE.” This
1s responsible for its exceptionally rich,
End mellow tone. Like RADIOGEM, the
IEMPHONE is sold unassembled. Our
nstruction pamphlet shows how to as-
semble it in two minutes, using only a
screw driver,

(Three)
The AERIAL OUTFIT

Consisting of 100 ft. of standard cop-

tp::; aerial wire and two porcelain insula-

Complete Ra‘gog:im s
utfits - $2.50
The Radiogem, only - 1,00
The. Gemphone, only- 1,00
Aerial Qutfit, only - .50

RAGEMCO

Radio Headauarters for the Finest and BEST Radio Tools

‘@' made
for Radio Work by
‘ﬁ the makers of the
il {anous YANKER™
Tools. It contains the
following: 1 Rachet
: Serew-driver, m]a\ mi
long holding all attachments; 1 Blade, 5% X 3-16;
]Hcﬁio. 31 xg‘,-.'. ;1 Blade 2% x %: 1 Countersink; 2 Sock-
et Wrenches for all small nuts; 1 Reamer to t'nlalf’;:c holes
in panel from % x %; 1 Wrench, one end 5-16” square
or hex. for jack, other %" hex., etc.
PRICE per set—No. 700......coivviaeincinnanees $3.00

~52T] RADIO
S| ANDI-

@, TOOL

Bends Bus Bar or

wire strips and
scrape w
bores and T
holes, €t
consists of
black japanned handle, to w 1 is attached wire ber
device, with nickeled ferrule nd 3 in. long two
reamer. ki
PRICE=N0. 702 ........co0cccenccaasannanscss . .50¢

Y HAND DRILL
T h e hardwood

handle is hollow

to store drills,

Iron frame, nick-

eled parts, ball

bearing three jawed chuck holding and centering accu-
rately round shank drills from 0 to 3-16. Length of
drill, 12 inches.

PRICE—No. 303 ..... e $2.25

Set consists of ‘‘LOCK-
GRIP’” master handle, 5
Jong, black R i
ish with steel cl

~aN

plated, buffed and with the following 9 tool
awl, large screwdriver, file, seratch awl, gimlet, reamer,
chisel, small screwdriver. Each tool of fine steel, drop
forged tempered, hardened, and nicely finished. Set comes
in leatheroid box with tray.

PRICE—No,

WIREBENDING
TOOL

For making eyes, loops,
bends, and offsets on RBus
Bar wire. With this devive
u any Radio Constructor can

wire his set to compare fav-

orably with any factory made set. Easier to use and more

accurate than pliers. Full directions in box. Made of
heavy steel, blued and finished.
PRICE—N0. 203 .......ccoveceennnnenannnss vees.$1.00

SCREW STARTER
and DRIVER

Holds any screw by its slot
with a firm grip, makes it easy
to place and start screws in difficult places.
Just the tool for the Radio Constructor. All
parts heavily nickeled and polished.
PRICE—No. 304 .............

CIRCLE CUTTER

Especially designed for the Radio
Constructor. Made of the finest
material and equipped with the
highest grade high steel cutting
bits, It does three things at once.
It drills its own pilot, cuts out
plug and puts bead or scroll
around the hole in one operation.
Cuts holes % to 4 in. in diam.
PRICE—No. 402 ........ §3.00
401. Same tool but smaller and
not fitted with bead or scroll in
one operation.

PRICE—No. 401 ........ $2.00

RADIO
DRILL SET

Composed of 10 straight shank

gr.u-a:a-ﬂ--v—n-'lﬂuﬂ-ﬁ*
twist drills, fitting all hand
and breast drills, The selec-

T

especially made for Radlo Constructors and consists of
the following sizes: 1-18, 5-64, 3-32, 7-64, %, 9-64.
5-32, 11-84, 3-16, 17-64. Drills are mounted on white
Holland Linen with sizes clearly marked.

PRICE—No. 305

it

Especially designed for Radio Work by the makers of the

famous “Yankee'” Tools, A beautiful balanced, small,
powerful drill with 4 to 1 ratio of gears for speed. Spe-
cial chuck 9-32” capacity, to take largest drill, mostly
furnished with drill or tool sets. Length over all, 9% in.
Weight 1% lbs.

PRICE—No. 802 .......oconvvanenninuns s eion.c o $2.75

ELECTRIC SOLDERING IRON

A perfect tool for Radlo Work. Operates either on 110-
volt A.C. or D.C. The heat element is of Nichrome,
which prevents overheating and assures the desired even

temperature. Size of Iron, 10% in. long. A 4-ft. cord
and plug is furnished.
PRICE—No. 800 .cccvevsancnnnen sssasssessssesss $2.00

aja

Three-in-One Nut Wrench. Consists of handle with hol-
low stem 6 inches in length and three interchangeable
sockets fitting popular sizes of nuts. The hexagon sockets
grip the nut solidly.

PRICE per set—No. 301.........: Crsaparasenesiane 65¢

Combination Plier, Wire Cutter, Wire Former and Wrench
Drop forged, slender but i y & 5 5
PRICE—No. 202 ....... o Come

side Cutting Nipper, Lap Joint. For cutting 'nll kinds of
wire, Jaws hardened and oil tempered. Natural steel
finish with polished jaws. Length 6 iInches.

PRICE—No. 201 .... sessnenesa750

Long Sharp Nose, Side Cutting Pliers. Just the

5 pliers
fo; thol radio constructor. Bends and cuts all kinds of
soft wire. Nose 1% inches long, black body, polished
jaws. Length 5% inches. -
PRICE—No. 200 ...... R S S 75¢

Order all tools by order number.

All goods are shipped free of transportation charges to all parts of

the United States and possessions the same day as the order is received.
MONEY REFUND GUARANTEE

If you are not satisfied money will be refunded on return of goods.

\The RADIOGEM CORP., 66-S W. Broadway, New York /
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PATENTS

o
- el
=THIS FDFH\YD

Don’t Lose Your Rights

Before disclosing your invention to any-
one vend for blank form “Evidence of
Coneeption” to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and esteblish your rights
hefore filing application 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” sample, instructions relating to
obtaining of patent and schedule of fees

sent upon request. Ask for them,—a post
card will do.

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D. C.
““Originators of form Evidence of Conception’”

| inches to zero or no movement at all.

TRADE MARKS - DESIGNS
FOREIGN PATENTS

MUNN & Co.

PATENT ATTORNEYS
K Assoelated since 1846 with the Scientific American
618 Woolworth Building, New York Ciry
325 Scientific American Bldg., Washington, D.C.
. 414 Tower Building, Chicago, 111,
367 Hobart Building, San Francisco, Cal,
222 Van Nuys Building, Les Angeles, Cal,

Books and Information on Patents and Trade Marks
&y Reguest,

INVENTORS!

Our facilities to assist you in securing patents,

models, capital, etc., and our complete service

to members will interest you. Dept. A.

INVENTORS INTERNATIONAL INSTITUTE
15 Park Row, New York

CMTPARKER
Ex-Member Examining Corps, U. S. Patent Office
Attorney-at-Law and g
Solicitor of Patents

American and Foreign Patents secured. Searches made
to determine patentability, validity and infringement.
Pamphlet of Instructions sent upon request
MeGILL BUILDING WASHINGTON, D. C.

Edited By
A. P. PECK

In this Department we publish such matter as is of interest to invento-s an

who are in doubt as to certain patent phases.

%
d particularly ¢, th

Regular inquiries addressed to “Patent Advice”

: . Canp
be answered by mail free of charge. Such inquiries are published here for the benefit of al %

If the idea is thought to be of importance, we make it a rule not to divulge all details
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,
NOTE:—Before mailing your letter to this department, see to it that

and descriptions must be clear and explicit.

upon the letter and envelope as well.
the inquirer or his address is incorrectly given.

eaders,
» 10 order ¢,

Sketchey

your name and address g,

Many letters are returned to us because either the name of

VARIABLE CAM MOVEMENT

(898) Mr. Henry Violetta, Indianapolis, Ind,
writes that he nceds a cam-movement for a certain
piece of mechanism that he is building. The cam-
movement, however, must be variable so that the
cam itself can operate over a range from three
The shift
must be made while the mechanism is in operation.

A. In the figure herewith we show an impro-
vised cam which will undoubtedly answer your
purposes. - The cam may be connected to any
mechanism by means of a lever or by means of a
gear rack or a slotted rod coupled directly to the
mechanism which is to be moved. Further details
from you concerning the mechanism will bring a
more complete drawing showing attachment of the
cam,

FRICTION WHEEL

ROLLER

Simple form of variable cam.

PUBLIC USE

(899) John Alberts, New York City, N. V.
asks us what is meant by the term “public use,”
particularly with reference to patents, and what
these words imply, and also what 1s meant by
“reducing an experiment to practice,”
et us assume that there are
inventors who have worked upon th
at widely varying points in,
The first of these inv
The second one does
has actually developed
use more than two ye

two original
e same idea
the United States,
entors applies for a patent.
not apply for a patent, but
the invention and put it to
ars before the application for
the patent was made by the first inventor. The
second inventor, of course, can prove this by
newspaper clippings and by many witnesses who

have seen the device in operation, Legally, there.

- vention Blank, sent Free on reques

Name swvsessrenees SBMED o s oossinssens H
[l
1

i

INVENTORS

Send for our Guide Book, HOW TO GET A PATENT, and
t. Tells our terms,
model or sketch and
- —— - YoOur invention for INSPE‘CTIO

1 INSTRUCTIONS FREE. T ERMS
1 %ASONA.BLE.

: DOLP-H & CO.

PROTECT
YOUR IDEAS

Evidence of In-
methods, etc. Send
description of
N and

BEST REFER.

WASHINGTON, D. C.
e,

fore, the first inventor is not entitled to the Ppatent,
(The Webster Loom Co., vs. Higgins.)

For your second question lgt us assume that the
inventor has been experimenting upon a machine
or an article of manufacture, and upon completion
of the machine has actually used it either in public
or in private. His invention becomes now a sue.
cessful experiment and entitles him to a patent,
but only if the machine has been used in public
has he a right to defeat the claim of a subsequent
inventor who may have applied first. In order to
clarify this statement, let us assume that A and B
were working upon an idea. A develops the idea,
publicly demonstrates it and forgets about it en-
tirely. The experiment being completely forgotten
either before or after public use, can be reinvented
and patented by B, If the invention is abandoned
before public use, it indicates that the experiment
was no more than an unsuccessful experiment and
the idea may be patented again by B. If aban-
doned after public use, the invention becomes the

property of the public. (Allis vs. Buckstall and
Mallet vs. Cogger.)
COMBINATION MATCH BOX AND CIGA-
RETTE CASE

(900) John B. Souza, Honolulu, Haw: 1
whether we advise him
bination match box and a
in the accompanyi g hgure.

. We cannot vi

to patent e com-

illustrated

te case

your

t view match-box-cigarette-
combination favor in that it is neither
ornamental nor very servi able; particularly in
view of the fact that the writer has recently seen

case

a very compact cigare

€ case containing a match
box and two individ ash trays. This latter
design is not nearly as bulky as yours, and a good
deal more ornamental

¢ and interesting from the
purchaser’s standpoint,

MATCHES
CIGARETTES

gl < atiof
Patent advice is asked on this combif

match box and cigarette Cas® I
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INVENTORS
-write for

these
FREE
BOOKS

If you have a useful, practical, novel idea for any new article
or for an improvement on an old one, you should communicate
with a competent Registered Patent Attorney AT ONCE.
Every year thousands of applications for patents are filed in
the U. S, Patent Office. Frequently two or more applications
are made for the same or substantially the same idea (even
though the inventors may live in different sections of
the 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 filing
the application sometimes mean the loss of a patent.
So lose no time. Get in touch with me at once by mail-
ing the coupon below.

_ Prompt, Careful
Just across - : -0 .
srrest rom by | — } Efficient Service

This large, experienced organization de-
votes its entire time and attention to pat-
ent and trademark cases. Our offices are
directly across the street from the U. S.
Patent Office. We understand the techni-
calities of patent law. We know the rules
and requirements of the Patent Office.
We can proceed in the quickest, safest and
best ways in preparing an application for CLARENCE A, OBRiEN

a patent covering your idea. Our success W

has been built on the strength of careful,
efficient, satisfactory service to inventors

At the right is a view §
of my drafting and &
specification offices,
where a large staff
of experienced ex-
perts are in my con-
stant employ. All
drawings and speci-
fications are pre-
pared under my per-
sonal supervision.

and trademark owners located in every B
state in the Union.
: RECORD
N for Inf 1 H P b
, o Charge for Information on How to Proceed | =an
HOM T
. . . . MAY Concem .
The books shown here contain valuable information relating to patent procedure [ g ="
that every inventor should have. And with them I will also send you my “Record of | ¢
Invention” form, on which you can sketch your idea and establish its date before
a witness, Such evidence may later prove valuable to you. Simply mail the coupon
and I will send you the books, and the “Record of Invention” form, together with
detailed information on how to proceed and the costs involved. Do this NOW. No
need to lose a minute’s time. The coupon will bring you complete information
entirely without charge or obligation.
[ ] @
L]
Strict Secrecy Preserved Mail tOouponW,'
All communications, sketches drawings, etc., are held in st;—ictest colnﬁ- =----------------------------‘.--------l
dence j 2 2 i ibl to author-
ged x;i'e'n?i'e‘i;;‘:;:’,'fﬁi; s g e e e me G y and fcankly, § CLARENCE A. O'BRIEN, i
ase will have my personal attention. It is probable tha e Resi d Patent Attorney,
you. H i f egistere A 3
B o lgzeggﬂrii%rerr;‘c;:.noa\:lt FIRST—clip the. coupon and get my free = 5393 Security Savings & Commercial Bank Bldg., :
g 1 Washington, D. C. H
b e : Please send me your free books, “How to Obtain a Patent,” and b
g “Tavention and Industry,” together with your “‘Record of Invention” I
g PY g form, without any cost or obligation on my part. :
14 & ” '
Registered Patent Attorney B e Rl MO th et o S« e sbms + w520 ne s -
; [
Member of | Supreme Court of the United States: Glcu‘rtrtl:f n‘i.: - -
of } ::-T: 'u“&?iﬁ.?l:%iﬁ&ﬂ“ﬁu?ﬂ'&!:n o cm-‘m_ e R T LR TS LT R LT TRETR 1
Practice confined exclusively to Patents, Trademarks and Copyrights. :
(Important: Write or print name clearly) :
1
-
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TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
ttl}e development of his proposi-

ion. .

. Send sketch, or model and descrip-
tion, for advice as.to cost, search

througg prior United. States patents,
etc. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to

any expense,

\ ﬂooklet of wvaluable information
and form for properly disclosing
yos:"r idea, free on request. Write

Y.

RICHARD B. OWEN, Patent Lawyer
164 Owen Buildine, Washington, D. C.
41V Park Row Bldg., New York City

Science ang ]nt'entign,'
o

EALENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or model for examination
and report as to patentability
WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W., Washington, D. C.

If your invention is new and useful it is patent-
able—send me your sketch. Inventions devel-
oped, patented. Trade marks and copyrights ob-
tained in the U. S. and Foreign countries,
Z. H. POLACHEK
Reg. Patent Attorney
Professional Engineer

70 Wall Street New York

l mmercialized
ON A CASH OR ROVALTY
NTEDo PATE.

in Business 25 Yeors -Complele facilities-References.
vre ADAM FISHER MFG. Co.
205D Enright Ave. St. Louis, Mo.

i
tors
evidenced by many wel
value. Book, Patent-Sense, free.
Lacey&Lacey, gi4 F St.,Wash.,D.C.Estab.1869.

As one of the oldest pat-

ent firms in America we

give inven! at lowest

consistent charge, a
eervice poted for results, evi by y well known
Patents of extraordinary

INVENTORS ;
POWER—AUTOMOTIVE PATENTS
; M. P. LAUGHLIN
42nd Street & New York
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MAKING OF MAN. By Sir Oliver Lodge,
F.R.S. Stiff cloth covers. 170 pages.
Published by George H. Doran Co., New
York, Price $2.00.

Sir Oliver odge at last comes into the field of
evolution and with it we think, becomes some-
what of a Utopian. There must be something in
the atmosphere of the “tight little island” which
gives men a terrible penchant for idealism. It
got Wells, and its fangs are out for Sir Oliver.
In the making of men, evolution itself, i.e., the
history of the rise of man and all life from the
original unicellular genus, is dealt with only in
passing. That evolution is a reality is given
elaborate proof, and proof in such a manner as
only Sir Oliver can write it. When one finishes
his first pages, one feels more proud of the human
race in general.

Examining the history of this greatest of all
romances, Sir Oliver brings out certain well de-
fined ideas ‘and postulates them into extremely
interesting theses. Upon this he builds his view
of the future, and explains man’s present short-
coming by the fact that he still remains extremely
young in his development. The future holds great
promise. It is this view of the future, together
with Sir Oliver's placing the present develop-
ment of the human race at a comparatively low
point, that leads to the belief that Sir Oliver may
bde becoming a bit touched with the Utopian
idea.

RELATIVITY AND GRAVITATION.
By T. Percy Nunn, M.A., D.Sc. Hard
cloth covers. 162 pages. Published by E.
P. Dutton & Co., New York. Price $2.40.

Since the appearance of Einstein’s original
theory of relativity, there have been only two
classes of books upon this subject, one for the
man practically ignorant of science, and the other
for the college professor of mathematics. This
volume starts on a different level. The author
selects as his readers, those people who are pretty
generally acquainted with science and physics,
and who have a workable knowledge of mathe-
matics above the level of arithmetic. Upon this
foundation, Mr. Nunn writes an extremely enlight-
encd and understandable treatise of the subject.
It is a hard nut to crack, this relativity, and takes
no end of study. However, the industrious man,
if he will apply himself without stint and develop
a high disregard for the price of midnight oil,
until he thoroughly masters this tone of Mr.
Nunn’s, will come out at least with knowledge
enough of relativity to discuss the subject intel-
ligently.

LIGHT AND COLOUR. By R. A. Hous-
ton. Stiff cloth covers. 179 pages. Pub-
lished by Longmans, Green & Co., New
York. Price $2.50.

Mr. Houston is a lecturer on physical optics
in the University of Glasgow. According to his
own claim, the book is intended for the general
reader and deals first with the spectrum, the
nature of light, including details on color photog-
raphy and allied subjects. Although the book is
written in popular style, Mr. Houston takes-par-
ticular pains to edit his work, so that all the most
modern developments are included. He has chap-
ters on the invisible rays lying above and below
the odinary belt, including X-rays following it
with a chapter on atoms and stars. There is
ample explanation of the wave thermometer in
light. He closes the book with two very interest-
ing chapters on photo-chemistry and photo-psy-
chology.  This latter subject is coming more and
more into prominence and will be studied minutely
as time goes on.

THE STORY OF EARLY CHEMISTRY.
By John Maxson Stillman, late Prof.
Emeritus of Chemistry, Stanford Univer-

sity. ~Hard covers. 534" x 834". 566

pages. Published by D. Appleton & Co.,

New York. Price $4.00.

Chemistry of late years has made most mar-

velous advances, and now that Chemistry and

Physics are being brought so close together, the

whole aspect of the natural sciences is changing

. Especially have recent studies on the
state modified our conception of the
‘between Chemistry and Physics. The

Professor Stillman, late Professor
of Stanford University,
8 seat of learning, is of
; through the history of

ible date down
ical Revo-
s by the work of

Lavoisier, of whose life
is given in the last pages oaf t‘l’:ir!{) fascinaling
from the great master's writip 00K, With
count: of how he went to hisgﬂdand
French Revolution. This Teviewer h
Sl['l’ts beautiful apparatus, which 3§ seep e
Paris as a true historical monum i
in its middle sections treats "Che:'" e bogy
turies,” an admirable method of prerr¥. DY Cy
the rise and fall of the RtonCSentation,
the Phlogiston the. L]
as the early ideas of chemical affinjpy 2, % ¥
named in the contents which Carr; are tapig,
appeal to the reader. Moreover, Prof St
painstaking and logical interpretaﬁnn'oim'll s
liefs which actuated the alchemists lh“h'
great deal of new light on this abstryse ﬂ?f‘ ;
cinating chapter of Chemistry's dcvelopment.fly
is impossible adequately to review so com[h
a treatment of historical Chemistry wilhgn‘j;’
limits of our space. The subject tl‘lroug}mmE
dealt with in a warmly personal manner ul;!
makes delightful reading, the personal charae
teristics of many early investigators being o
humed as far as possible from the availsbi
‘records to bear their own messages. A lbrig
foreword by Stewart Young pays tribute to Dr
Stillman’s noteworthy career and an interesting
bibliography oi the books and manuscripts use
by the author is appended.

a vivig a’

POWER PLANT MACHINERY. By
Walter H. James, S.B., and Myron W.
Dole, S.B. Hard covers, 534" x 9%,
277 pages. Published by John Wiley
& Sons, New York, $3.00.

This book gives a good presentation of the
modern reciprocating steam engine with numer
ous illustrations and diagrams. Tt is quite in
teresting to find in it that the Walschaert valve
gear so often seen on locomotive engines, is given
a very full description, and we note that the
famous Corliss valve gear is also described, These
are but two of a number treated. While the
reciprocating engine forms the principal topic,
turbine engines, gorvernors and valve mechanism
are treated in the three final chapters. Sixteen
pages of problems are given, enough to keep
the reader occupied with more useful work than
cross-word puzzles, and a fairly good index closes
the book.

AN INTRODUCTION “E@ =PI E
MATHEMATICAL ANALYSIS Q@QF
STATISTICS. By C. H. Forsyth, Asst.
Prof. of Mathematics, Dartmouth College.
Hard covers, 574" x 84”. Published by
John Wiley & Sons, New York. $2.25.
It is very interesting to find the subject of
elementary arithmetic so luminously treated as in
the opening section of this hook. As we go on,
we find in it algebraic developments, which are
supplemented by numerous exercises which are
very largely numeral, for weak human nature ¥
often convinced by plain numbers where higher
algebra and calculus fail to appeal to the imag
ination. . Interpolating receives adequate treat
ment, and through the book the human element
peeps out so often as to give it a most intel
esting aspect. We presume that a couple
pages of -logarithms followed by two anhloﬂ"f
ithms will serve as mechanical help for the si
dent, but we would certainly advise him to
chase a book of logarithmic tables.

A SYSTEMATIC COURSE OF QUALY
TATIVE CHEMICAL ANALYSIS O
INORGANIC AND ORGANIC Sto
STANCES WITH EXPLANATOW
NOTES. By Henry W. Schimpf, P
M.D. Hard covers, 514" x 9", 201
Published by John Wiley & Sons
York. $1.75.

&

The name of this book might "“}“:o'z;"‘
its review. It is principally devote somek'i
qualitative analysis including-.howe‘?{&r sﬂﬂ“l'l
ing organic acids in this portion. Absganﬂ"
pages, the analysis of i ’“m is
the examination of organic subs'ﬂgmw,
up, to which some 50 pages '"-“, IM
hook is very nicely printed and B]: miﬁ:“}
ly good example of sCiC_“f‘ﬁc C’oe-i e
numerous equations, giving & &
how such a book should bf:ll reatmen’ o
earlier part of the work, a WG
writing of equations is givem
teresting, and the
well up to date.

(Continued on

e

definitions 3%

page 281)
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New York Office

Suite 1007 Woolworth Bldg.

Philadelphia, Pa., Office

Suite 714-715 Liberty Bldg.

TRADE-MARKS

' COPYRIGHTS

OUR OFFER:

Your first step
Before disclosing an invention the inventor

should write for our blank form “RECORD
OF INVENTION.” This should be signed,
witnessed and returned to us together with
model or sketch and description of the in-

vention for INSPECTION and INSTRUC-
TIONS.
NO CHARGE FOR THE ABOVE INFORMATION

?Qur Four Books Mailed

Free to Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT

Full instructions regarding U. S. Patents.
A Our Methods, Terms, and 100 Mechanical
Movements illustrated and described.

OUR TRADE MARK BOOK

Shows value and necessity of Trade Mark
Protection. Information regarding 7Trade
Marks and unfair competition in trade.

OUR FOREIGN BOOK

We have Direct Agencies in Foreign
Countries, and secure Foreign Patents in
shortest time and at lowest cost.

Progress of Invention

Description of World’s Most Pressing Problems by
Leading Scientists and Inventors

ALL COMMUNICATIONS AND DATA STRICTLY CONFIDENTIAL
INTERFERENCE AND INFRINGEMENT SUITS PROSECUTED

Lmeeee

Private Office, Victor J. Evans, with View of Patent Office Through Window

Highest References Prompt Attention Reasonable Terms

| VICTOR J. EVANS & CO., Patent Attorneys |

Main Offices: 779-9th Street, N. W,, Washington, D. C, |
mEE Gentlemen: Please send me FREE OF CHARGE )'Olu'l
COUPON:

books as described above. I

1
I
|
I
3 L———-——————_—_——-——-—--ﬁ——_

Chicago, IlI., Office

Suite 1114 Tacoma Bldg.

Pittshurgh, Pa., Office

Suite 514, Empire Bldg.

wenlad e

Y s

San Francisco, Cal., Office

Suite 1010 Hobart Bldg.




EasytoPlay

Easy toPay

True-Tone

‘Saxophone

JASCHA GUREWICH - 4
“‘Saxophone Easiest of all instruments to play
Virtuoso” and one of the most beautiful,

Three first lessons sent free giva
you a quick easy start. In a few
weeks you can be Eluing popular
tunes. You can take your place in

a band or orchestra in ninety
days, if you o desire, Most

A popular instrument for danee
orchestras, home entertain-
ments, church, lodge and
school. A Saxophone player is

! always popular socially and haa
many op| unities to earn money,
Six Days’ trial and easy pnym(entu
173)

FreeSaxophoneBookStows
tnodels and Flves first lesson chart; also pictures of famous
&ro!e_ali s and orchestras, Just send your name for a copy,

ention anyotherinstrument in which youmaybeinterested,
BUESCHER BAND INSTRUMENT co,

ng in_Band and Instruments
723 BUESCHER BLOGCK ELKHART, INDIANA
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PRICE $1.97

A RADIO
EDUCATION

IN 5 VOLUMES

Theory, Design, Construction,
Operation and Maintenance

LEARN AT HOME

These five component parts of a complete
Radio Instruction Course are outlined in
five volumes that contain not merely the
essentials as so many books do, but more,
they mnmm that any n!;qdern upi:lo-the-
inute text on any subject would cov-
:n are in themselves a COMPLETE
mﬁp% teaching every possible
Ho: € .

ook 6 by 9 inches, hand-
 illustrated with
of equipment, etc,
for these books
address
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Tarrano the Conqu;':)r\j

(Continued from page 270)

The doctor nodded. .
see, Jac, it’s these Venus—"

“Father—please. It's a long chance—but
why take any? We can insulate in the
house.”

The chance that someone who shouldn't be,
was tuned to us as we sat there in that lone-
ly grove! With the doctor’s widespread rep-
utation—his more than national prominence
—it did not seem to me to be such a long
chance either, on this, of all nights.

“As you say, no use in putting private
things into the public air,” I remarked; and
I felt then as though a thousand hostile eyes
and ears were watching and listening. “We
can talk of what everybody knows,” Georg
commented. “The Martian Ruler of the Lit-
tle People was assassinated an hour ago.
You heard that coming up?”

“No,” I said; but I had imagined as much.
“Did they say A

“They said nothing,” Dr. Brende put in.
“The flash of a dozen helioed words—no
more.,”

“It went dark, like Venus?"

“No. Just discontinued. I judge they're
excited up there—the Bureau disorganized
perhaps—I don't know. That was the last
we got at the house, just before you came
down. There may be something in there
now—you Inter-Allied people are pretty
reliable.”

The Ruler of the Venus Central State, the
leading Monarch of Mars, and our three
chief executives of Earth—murdered almost
simultaneously! It was incredible—any one
of the murders would have been incredible—
yet it was true.

There had been times—in the Inter-Allied
Office, particularly—when I had been insu-
lated from aerial eavesdropping. But never
had I felt the need of it more than now. A
constraint fell over me; I seemed afraid to
say anything. I think we all three felt very
much like that; and it was a relief when
Elza arrived with my dainty little meal.

“Any word from Mars on the news-tape?”
her father asked.

She sat down beside me, helping me to the
food.

“I did not look,” she answered.

She did not look, because she was busy
preparing my meal! Dear little Elzal And
because of my accursed extravagance—my
poverty—no word of love had ever passed
between us!

I thought I had never seen Elza so beau-
tiful as this moment. A slim little thing,
perfectly formed and matured, and inches
shorter than I. Thick brown hair braided,
and hanging below her waist. A face—
pretty as her mother’s must have been—yet
intellectual as her father’s.

I had taken Elza to the great music festi-
vals of the city, and counted her the best
dressed girl in all the vast throng. Tonight
she was dressed simply. A grey-blue, tubu-
lar sort of skirt, clinging close to the lines
of her figure and split at the side for walk-
ing; a tight-fitting bodice, light in color (a
man knows little of the technicalities of such
things) ; throat bare, with a flaring rolled
collar behind—a throat like a rose-petal with
the moonlight on it; arms bare, save for the
upper, triangular sleeves.

Tt must suffice; I can only say she was
rable. Almost in silence I ate my meal,
it 1
into the house once, to con-
tape. It was crowded with
ient, confusion every-
reports, they seemed,
had gone before.
or Venus, there

“He's afrml

said nothing save that each Xfc"us. the |

stations was vainly calling i ol Wem;ard

planet dropped toward its horiz tarn, g the
I finished my  meal—tgq ?"-'

Georg and the doctor; and th Cisurely

el ; en ]

into the house, to the insulateq g, Al gy
at last we could talk openly, M Whee

As we entered the main
heard the low voice of the
news-announcer, coming fr
room nearby,

“And Venus——>"

The words caught our attention, We

o B .
ried in, and stood by the Inter-Allieq equi
ment. Georg picked up the pile of lap-
whereon the announcer’s words were ben?:
printed. He ran back over jt g

“Another helio from Venus!”
claimed. “Ten minutes ago.”

And then I saw his lips g0 tight together
He made no move to hide the tape fron
Elza, but she was beside him and already
reading it. Her fingers switched off the
announcer’s droning voice—he was now say-
ing something unimportant,

“Pacific Coastal Station,” Elza read. In
the sudden silence of the room her voice was
low, clear, and steady, though her hands
were trembling. “P.C.S. 1042 Venus helio.
‘Defeat! Beware Tarranol Notify your
Dr. Brende in Eurasia, danger.””

We men stared at each other. But Elza
went on reading.

L

corridor

Inler.mﬁ:
om the dig, in g

he ex.

“P.C.S. 1044 Venus helio. “Lost! No
more!  Smashing apparatust’ The Venus
sending  station” went dark at  10.44.30.

Hawaitian station will call later, but have
little  hope of re=establishing connection.”
Tokyohama "10.46 Official, via Potomac 1

National Headquarters Excitement  here
continues. Levels crowded— >

. Elza dropped the tape. i
importance. Venus Central Station w.arn-i
ing you, father.” |

A buzz across the room called the doctor |

“That’s all of

to his personal receiver. It was a message "
im code from Potomac National Head- |
quarters. We watched the queer-looking |

characters printing on the tape.
mn a voice hardly
de-coded it. i

“Dr. Brende, see P.C.S. 1042, warning you, !
probably of Venus immigrants now here. |
Do you need guard? Or will you come |
Washington at once for personal safety?" !

“Father!” cried Elza. 3

Georg burst out. “Enough of this, We
cannot—dare not talk in here. Father,
come——"

We went out into the corridor agai
across which was the small room insulat
from all aerial vibrations. In the corridor 8
figure was standing—the one other membef
of the Brende household—the maid-servant:
a girl about Elza’s age. I knew her well, of
course, but this evening I had forgotten bef
existence. She was standing in the Cofr'd-of,'
Did 1 imagine it, or had she been gazit®,
up at the mechanism ten feet above

Very softly,
above a whisper, Georg

; in- 1
ﬂolor—the mechanism controlling the ™
sulated room? 11

o . - t )
You wish me, Miss Elza? I thought *
heard you call.” |
“No, Ahla, not ’til later.” g with

With a gesture of respect, the gir' Tpe
drew, passing from our sight it of
incline which led to the lower P& i
house. . giew 0l !
It was a very small incident. b“;: shock
‘what was ‘transpiring, it gave
nevertheless. !

For Elza's maid was a Vent::')ﬂ'
(End of first P*
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can still be found in

Good Chemists Command High Salaries

and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that
is a mistake, They are done—today and everyday—not on
desert islands, but in the chemical laboratories throughout
your own country. Quietly, systematically, the chemist works.
His work is difficult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-

= e
T. O’CONOR SLOANE,

AB., A.M., LL.D., Pa.D. manity. Alfred Nobel, the Swedish chemist who invented

Aethor. Noemerty Tron s dynamite, made so many millions that the income alone from

'?A‘Maung.hmdﬂl his bequests provides five $40,000 prizes every year for the

! :;mu to cq'ﬂt ot advancement of science and peace, C. M. Hall, the chemist

s Dr. Slosne taught chemis” | who discovered how to manufacture aluminum made millions

l‘ Tours cagaged in commerciel through this discovery. F. G. Cottrell, who devised a valu-

| | - able process for recovering the waste from flue gases, James

| Gayley, who showed how to save enormous losses in steel

! manufacture, L. H. Baekeland, who invented Bakelite—these

; are only a few of the men to whom fortunes have come
! through their chemical achievements.

Now Is the Time to
Study Chemistry

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

What Some of Our
Students Say of This
Course:

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

I wish to express my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Co. I in-
tend to start the student engineering course at
the works, This is somewhat along elec
lines, but the fact that I had a recomme
tion from a reliable school no doubt had
siderable influence in helping me to secure the
job.—H. VAN BENTHUYSEN.

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

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

From the time I was having Chemistry it
has never been thus explained to me as it is
now., I am recommending you highly to my
friends, and urging them to become members
'l]):" such an organization.—CHARLES BEN-

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

I am more than pleased. You dig right in
from the start. I am going to get somewhere
with this course. I am so glad that I found
you.—A. A. CAMERON.

I use your lessons constantly as I find it
more thorough than most text books I can
secure.—WM. H. TIBBS.

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

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

employment at good salaries to hundreds of thousands who
merely follow out its present applications. These appli-

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

The work of the ¥

| “-S—WEST BROADWAY

Experimental Equipment
Furnished to Every Student

We give to every student without additional charge this
themical Sauipment, ‘Incioding forty-nine pleces of lahora-

oy appara supplies, and forty different chemicals

eomprise the apparatus and chemicals
work of the course. The

box serves not only as a case for the outfit

accessory for performing

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Division 7
NEW YORK CITY

chemist ean hardly be ealled work at all. It is the keenest and most enjoyable kind of pleasure. The days
in a chemleal laboratory are fllled with thrilling and delightful experimentation, with the alluring
prospect of a discovery that may spell Fortune always at hand to spur your enthusiasm.

You Can Learn at Home V4

To qualify for this remarkable calling requires elaborate specialized training. Formerly it was /

necessary to attend a university for several years to acquire that training, but thanks to our

bighly perfected .and thorough system of instruction, you can now stay at home, keep your /CHEMICAL
position, and let us educate you in Chemistry during your spare time. Even with only common

schooling you can take our course «nd equip yourself for immediate practical work in a chemical INSTITUTE

laboratory, Dr. Sloane gives every one of his students the same careful, personal super-
vision that made him celebrated throughout his long career as a college professor. Your
instruction from the very beginning is made interesting and practical, and we supply you
with apparatus and chemicals for performing the fascinating analyses and experimental

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

E“y Monthly Payments / Please send me at once,
You don’t have to have even the small price of the course to start. You can without any obligation on my
pay for it in small monthly amounts—so small that you won’t feel them. part, your free Rook "Opportunie
Tho cost of cur course is very low, and includes everything, even the ties for Chemists,”” and full par-
chemistry outfit—there are no extras to buy with our course. Our plan ticulars about the Experimental Equip=
of monthly payments places a chemical education within the reach of , ment given to every student. Also please
eversone. Write us and let us explain our plan in full—give us the tell me about your plan of payment and
opportunity of showing you how you can qualify for a highly trained your special 30 day offer.
technical position without even giving up your present employment.

Special 30 Day Offer /7
Besides furnishing the student with his Experimental NAME
Equipment, we are making an additional special offer for /
& short while only. You owe it to yourself to find out
it. ay for full sgfnrm;:’lon and free /

OF NEW YORK

Home Extension
Divisien 7

66-S—West Broadway
New York City

tecesesesssssstssntesnanIRIRETRERRREREEY

about Write tod.
book “'Opportunities for Chemists. - s
right now while it is fresh in your mind. Or just

B UTIBRERA +ovuivesnssssssonypaosasasasesastssassbasasss
te your name and address on :c{mul and mail

it to vs. But whatever you do, today before
s offer withdrawn.
DON'T WAIT—MAIL COUPON NOWI g BT cxnavensnssssanassossersnsans BPATE ccvtavacinniee -
8.1, July ’




Men Needed in
Electricity

O PROFESSION offers greater opportunity

to-day than Electricity. Salaries of $12 to
$30 a day are not uncommon and the opportunity
for advancement is unlimited.

As Forrest Crissey said recently in The Satur-
day Ewvening Post—"The demand for electrical
work is increasing immensely and electrical con-
tractors assert that the supply of electrical workers
cannoc overtake the demand for several years.”

Now is the time to prepare for a good position
in this profitable, interesting profession. You can
study right at home in spare time through the
International Correspondence Schools—just as so
many other men have done. The I. C. S. Elec-
trical Courses have been endorsed by Thomas A.
Edison and Charles P. Steinmetz—the late elec-
trical wizard of the General Electric Co. ‘

Just mark and mail the coupon printed below
and full information about Electrical Engineering,
Ele:tric Lighting, Electric Wiring, Electric Rail-

ways, Radio or any other work of your choice will
come to you by return mail.

Mail the Coupon for Free Booklet
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Doctor Hackensaw’s Secrets

By CLEMENT FEZANDIE
(Continued from page 229)
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My dependence, however, 1s not on the
pilot. I have other devices to ensure our
safety. In front of the car 1s an electric
gong which will ring continuously cll}rmg
our descent. This will be a great protection.

“What in the world will be the use of a

gong?” asked Miggs, puzzled. “You surely
don't expect to meet another car coming
up?”’
“No, but I do fear to find some obstruc-
tion in the path, or to find a sudden turn
in the pit, or even to find the pit completely
closed.”

“But what use will the gong be?”

“By means of a parabolic reflector I shoot
the sound straight in front of the car. If
there is no obstruction in front of us, there
will be no echo. If, however, there is any-
thing in the way, some of the sound waves
will be reflected back to us and warn us of
our danger. Not only will these waves
sound an alarm, but they will automatically
work a relay that will work the brakes and
check the speed of the car. To make assur-
ance doubly sure, I also shoot forth an ultra-
violet ray in front of the car which acts in
the same manner. When this ray strikes an
obstruction, it is reflected back and acts on
a photo-electric cell in the car, also sound-
ing an alarm and putting on the brakes. This
device is more delicate than the other, but
it has the advantage of speed, for the light
waves travel much faster than the sound
waves. But we're wasting time. Every-
thing is ready now for the start. I'll take
the first trick at the wheel so you can watch
me and see how things work. As you would
feel a peculiar sensation when we acquire
speed, a sensation similar to that experi-
enced on a rapidly descending elevator, you
will find it advisable to lie down on the ad-
justable couches. These couches are pro-
vided with a universal joint so they can be
adjusted in any position desired. As you
see there is a similar one provided for the
pilot. Now then, are you all ready? Yes?
Then I press the button and down we go!

CHAPTER VII

The car trembled for an instant and then
slowly began its descent into the bottomless
pit, the chain that held it gradually unwind-
ing as the car descended. %

By slow degrees the doctor increased the
speed. The brakes had already been tested
out on several previous short trial trips, but
so much depended on their proper working
that the doctor now put them to a series of
more strenuous tests. He would allow the
car to drop suddenly a short distance and
then apply the brakes with a jerk. He was
overjoyed to find that they checked the de-
scent of the car at once and without showing
any signs of strain. The passengers suffered
more than the brakes, and Pep, off her guard,
was cven once thrown off her berth to the
:ground. But she picked herself up, laugh-
ing, and accused the doctor of doing it on
> Satisfied th 1

satishied that everything was in perfect
order, Doctor Hackensaw gradually ingreascd
sneed and soon the car (or the “squid”, as
Miggs persisted in calling it), was falling
d at a uniform rate of forty miles

a couple of hours the in-
d that a depth of eighty
hed and that the vacuum

S0 great as at the

Aﬂ;ﬂl;qdof

k out now,” said Miggs.
dred miles deep,

I—_ﬁ———_— -vmw
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we'll strike the bottom in another

, :L\'u danger of that,” replieg ll]l:“Dl‘--a:"
“The pit must extend several hundreq ...
further.” e i, |

“What makes you think that? Didy; ,,
tell us that the bomb which droppeq You
exploded a hundred miles below g, i
face ?” ¢ .

“So it did; but the explosion wag i 3
probability caused by the speed of jts i
It didn’t go down quietly the way ye Fr
at forty miles an hour, but fell at 4 CU
stantly increasing speed. The compres,
of the air in front probably sufficed to
back the detonator that causes the explos,
of the bomb.” ;

“But what makes you think we are y
near the bottom of the pit?”

“Because the air which is getting slighty
denser, doesn't seem to be reflected back ¢
us. If the bottom of the pit were a iex
miles away, we ought to feel a stronger back
pressure or breeze than the instruments show
I am so sure of the fact that the bottom &
a long way off that I am going to increst
our speed to one hundred miles per hou’

“All right, but go slow!” said Pep, wh
didn’t want another fall.

The speed was gradually increased ani
now our friends found that their bodies, &
before, seemed a trifle lighter as the velocity
increased. An acceleration of thirty-tw
feet per second would have caused them ©
lose all their weight and float in the air
Of course, their speed only increased a very
small fraction of this, so the loss in weight
while perceptible, was perceived more as al
uncomfortable feeling than as a sensation
of lightness.

“Now Pep,” said Doctor Hackensaw, “as
we have a long and probably monotonous
journey before us, suppose you hook up the
radio set and see if you can catch some good
music from one of the broadcast stations.”

CHAPTER VIII

. The start had been made at eight o'clock
in the morning in order to give a long day
for the exploration, though of course there
was no distinction between day and night
in the pit, and the party could turn the elec
tric lights in the car on and off at will

The music broke up the monotony of tht
trip and cards and checkers and letter writ
ing, the messages to be sent by radio, hel
to pass the time. Pep had resolved to seif
to her special friends missives from the ¢
ter of the earth if she should ever reach tht
spot.

As time passed the three friends f"?'"d
that -their weight was becoming percepti™
lighter. Pep who weighed a hundred
twenty pounds normally, found when &
suspended herself from a spring Scd
the car that she now weighed only ?“‘;ellg
dred p}mmds and her lightness i
every hour. P

Another sign that they were am’""“:h-’g
the center of the earth was that the t“',,ir.
of the brakes against the walls 0
as indicated by a gauge in the Caf: ", of
glr_adlfzall_v less. Miggs inquired the ¢
this from the doctor.

“You see, Miggs.” explained Doctef
ensaw, “T have set the speed miles o
remain automatically one hundred 3 which
hour, this being the highest S
it is prudent to travel. When ‘:B
than this, the brakes automd
tighter against the walls 0
retard our speed. On the ot

(Continued on page
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%
CHRISTIANITY

ON BROADWAY

Excerpts from editorial in
The Daily Reporter, White Plains, N.Y.
By W. Livingston Larned

N unusual project has been set in
motion in New York. A “Busi-
ness Building” is to rise on Broadway,
at 173rd Street, dedicated to Christi-
anity. To be known as the “Broadway
Temple,” it will contain a church, of-
fices, auditoriums, schools, hotel accom-
modations, cafeterias, etc. And to a
large extent, it will be erected by pop-
ular subscription. Individuals buy
bonds, representing a § per cent in-
vestment and the total cost will be
approximately $4,000,000.

It is the first undertaking of its kind,
and has so many amazing features that
we will do well to observe some of
these innovations. For this is a combi-
nation of church and skyscraper. Busi-
ness and Christianity will be housed
under one roof.

This Broadway Temple is, in a sense,
a gigantic symbol of the uncontrovert-
ible fact that Godliness can and should
be continuous.

Broadway will be the better for a sub-
stantial reminder of this Holy Presence.
From every vantage point, on sunny
days, or nights filled with the sinister
menace of storm, a high-flung cross of
unquenchable light will be wvisible,
ghrter_mg against the heavens. And

e will murmur to himself reverently,
“The Holy Spirit bides with me wher-
ever I may be, walking or sleeping.”

Broadway Temple will cover 26,000
square feet of foundation space, facing a
whole block on Broadway. It will have a
buuuful‘towcr, 24 stories high; six million
P&zle will see a revolving cross of light,
34 feet high, on its topmost pinnacle. The
church auditorium will seat 2200; there
will be Sunday school rooms, a social hall

every modern convenience for reli-

and community work. An apart-

ment hotel in the tower is to contain 644

rooms, public offices and dining halls.

Apartments for housekeeping in the two

wings will accommodate 500 persons. And
there are stores fronting on Broadway.

In exploiting this magnificent and am-
- plan, its sponsors say: “A 5 per cent
Investment in your Fellow Man’s Salva-
tion, Broadway Temple is to be a combi-
nation of Church and Skyscraper, Religion

Revenue, Salvation and ?e[;er cent—
the 5 per cent is based on ethical
grounds.”

Temple is more than a revo-
lutionary E-. more than a sound invest-
ment, more than an architectural wonder

of the age; it represe 1
Stone in man’s dhnbmgath:mg

“Buy These Bonds

Religion and Revenue
Gloriﬁed by a W onderful Ideal

The Directors who will conduct this business enterprise, the men
with whom you, as an investor, will be associated, are some of the
keenest and best-known business men in New York. They are

President: Ellis L. Phillips,

Pres. Long Island Lighting Co.
Arthur J. Baldwin, Vice-President
McGraw Hill Publishing Co.

Carl H. Fowler, Vice-President,
Fowler & Holloway
Samuel McRoberts, Treasurer,
Chatham & Phoenix Nat'l
Bank & Trust Co.
W. R. Comfort, President,
Reid Ice Cream Co.
Charles A. Frueauff,
Frueauff, Robinson & Sloan
Frank De K. Huyler,
President of Huyler’s
E. V. P. Ritter,
Formerly Pres. Grand Central
Palace
M. G. Collins, Vice-Pres., Broker
Watson S. Moore, Vice-President,
Formerly V.P.U.S. Grain Corp.
Frederick Kraft, Secretary,
Kraft Cheese Co.
Hon. Royal S. Copeland,
U. S. Senator
Lamar Hardy,
Former Corporation Counsel
Robert H. Montgomery,
Lybrand, Ross Bros. & Mont-

gomery
W. P. Tanner,
W. P. Tanner-Gross Co.

Why this is a

BROADWAY TEMPLE

A Twentieth Century Cathedral, Church,
Hotel, Stores, Apartment House;
Self-Supporting, Community-Serving

SAFE Investment

Merely as an investment the Bonds of the Broadway Temple are
inviting as a business proposition. Ewing, Bacon & Henry, real
estate experts, in a letter to Donn Barber, the architect, set forth
the following conservative estimate of income:

Rental from stores . e . $27.500
Income from two apartment houses . . 166,290
Income from apartment hotel . . . 402,300

Total annual income $506,090

Total expenses and interest and taxes . . 470,500
Leaving a net surplus for the bond holders of $125.590 annually

1 hmbgs;bccﬁbe to §

e S e
GOLD BONDS, income bearing at the rate of 5% per year. I agree to make pay-
ments as follows: 10% of total amount when my subscription is accepted, and
10% every sixty days thereafter until paid in full.

IF YOU WANT DETAILS ONLY, SEND COUPON BELOW

28 in my subscription, please send complete details showing how I
mn:f::kifhnlsi:v Y Sent wich safety of principal and interest at 5%.

GEN. SAMUEL McROBERTS, Treas. I
Chatham & Phoenix National Bank & Trust Co.
149 Broadway, New York City

in Broadway Temple Second Mortgage

-

State L
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Doctor Hackensaw’s Secregs

(Continued from page 278)

ilum_?‘

we go less than a hundred miles per hour,
the brakes automatically relax a trifle, allow-
ing us to fall faster.” :

“But why should we slow up, as we near
the center of the earth? I always thought
the velocity would keep on increasing until
the center of the carth was reached, and
only begin decreasing after we had passed
the center.”

“So it would, Miggs, if our car were g;}H—
ing freely in a tube deprived of air. The
acceleration of speed would each second be-
come smaller and smaller, but would be
added to the previous speed so that when
we reached the center we should be travel-
ing at a terrific rate. But as the brakes
keep the car at a uniform speed of one
hundred miles per hour, and the pull of
gravitation becomes smaller each second, the
car would gradually slow up and stop un-
less I eased up the brakes. Another thing
that retards us is that the air is getting
denser. It is now six o'clock—dinner time
by the way—and we have been falling for
ten hours. Of course, we went slowly at
the start, but we have fallen nearly nine
hundred miles now. If you look at the air
gauge you will see that the air in the pit

 ia
WAR BINOCULARS

ECEIVED!

imported French and German Army Offcer's

_ Binoculars. 8-Power Achromatic lenses:
Premiere Qualite—Genuine Prisms; wide objective:
same as used by famous European Army Commani-
ers. We have supplied hundreds of them to U. S.
Army and Navy Officers, Such powerful Binoculars

usually sell for $40 to $30. Our price szl

(while they last) complete with genuine
leather case and carrying straps...
-
10-DAYS’ FREE TRIAL
Send NO Meney! NOTHING To Pay Postman!
See them! Examine them! Try them! If satisfied,
after 10 DAYS® TRIAL, you may pay at rate of
or, if you wish to pay cash,
after 10 DAYS, take $1.50 $19.50
money order for ..............
ROADEN your field of vision! Don’t live in
& coop
>~ . for YOU with a pair of these wonder Glasses,
You'll see things others can't. People, Scenes,

$4 A MONTH
Discount and send check or
od-up area! A mew world will open up
Views, Games of ACTION brought right to your

feet! "The joys of outdoors are not complete with is perceptibly denser—not yet the normal at-
out them. e greatest pleasure giving INVEST- i

MENT one can make. Indispensable for sports :— mosl)hel:lc pressure Of l.s p.OLIl]dS to the
baseball  games, motoring, camping, yachting, square inch, but approaching it.

hunting, hiking, races, bird and nature study, ete.

AC'SI‘aIt!On 10 Days’ FREE TRIAL!

QUANTITY IS LIMITED!
-

Miggs looked at the simple gauge that in-
dicated this pressure. It was nothing but a
diaphragm. A valve allowed air from the

ORDER TODAY ! Send NO Money! i ] ;
pit to enter one side of the diaphragm and

. <& 2 Generations of Honorable Dealings 1 air from the car was admitted by another
1 valve to the other side. A rod fastened to
| ) the diaphragm was thus pushed forward or
1 C‘. back, indicating the pressure by pushing a
1 WEL ! needle pivoted on a dial.

| Importers and National Mail Order House | The trio sat down to a hearty meal,
: 365 Wuhmgt:n 5"‘3‘; Bﬂl'm'; M;“- 1 taking short tricks of five minutes each on
S P vrr AiAetion e s RIS I the pilot seat so that all might enjoy the

1 Gentlemen: Please send me 8-power Binoculars. 3 il :
1 enclose NO money, ‘lml;J 2, ,\'om g({;‘_l_u' meal together. Care had to be taken in
ot 1 v e pafar s 10 DATY | moving around for their bodies had lost so
| them at the rate of $1.00 monthiy—or of de- much weight that a too brisk movement
| ST EAErT Oihermiaess TP et s | would cause them to jump high in the air.
P VAME o In fact, once poor Pep accidently jumped
ADDRESS .... i so high that she kicked Doctor Hackensaw
I Blpar e e on tbe hea(!. knocking hlm.dm\'n. Lucl\:il_\.
I NOW! If you wish to tell us something about his light weight prevented him from hurting
ted 1 g

yourself, it will be appreciated. Sy

B L T T -

himself.
“If we were falling freely and there were

A special technical school with conelse but comprehensive course in Electrical Engl N
. knowledge of underlying prineiples o e e
interwoven in class-room and laboratorsy.

ctrical Engineering in One Year
§ The course is designed for earnest, ambitious young men of limited time and means.

# Currlculum mlllthomnﬂel, mechanical drawing and intensive shop work. Students
! tors. Insta . test pal Grad are qualified to enter

on-essentials
emphasized. Theory and practice m»:clnsely

positions throughout the world, Thoroughly equipped fire-

ball, Jaboratories g snorc Poricure |
e, verld. Established 1800, ™ Serd” fra o roiestion, in the
Avenue Washington, D. C.

r“""‘, your copy reaching you each month., Sub-
;‘ SCIENCE & IN’VENTION-—-SZ.SO 8
xperimenter Publishing Co., 53 Park PL

a perfect vacuum in the tyhe»

eXplaines
doctor, we should have haq no \:\E'ldlmm
during the entire trip, for s, sh]<m;t it
selves have been uld gy,

attracted no fae,..
the car, even if we were i n]li[a]?tgr thy

things are, however, we shall not Tr.' i

weight completely unless we Stnp“?e i

center of the earth. At present our :f-t‘f
is governed by three factors: (1) uw‘.c"":
of the car; (2) the acceleration pr.,(;.m:""
by gravitation at the spot we have rc'ad‘:\rl"
and (3) the density of the air in the pft't"l

“How does the density of the aj in fhe
pit affect our weight?” inquired Migps,

“It retards the car, but does not reyyy
our bodies. Hence, it increases our “-eigp
on the spring scale, or at least it would .
crease it, if the car were falling freely j
the pit.”

After dinner Doctor Hackensaw examin
the instruments again and then started
make some calculations. The result seemel
to puzzle him. Thinking he had made som:
error, he started all over again, but seen-
ingly with no better result.

“What's the matter?” asked Pep.

“I don’t know, but something’s wrong. We
are now twelve hundred miles below the sur-
face of the earth, but our weights are much
less than they ought to be at this spot
Something is wrong somewhere—unless—"
he hesitated an instant, then a gleam of ex-
citement came into his eyes:

“I have it!” he cried. “I understanl
everything now! I understand why ow
weight is almost nothing at present! I ur
derstand, too, what puzzled me so much i
the radio observations we made before start-
ing by sending directed waves through the

center of the earth from surface to surface
But if my hypothesis is correct, the center
of the earth must be an even more marvel-

nlli] place than anyone had ever suspected it
to be!”

(To be continued)
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t  What Is Gravitation? |

:By PROF. DONALD H. MENZEL, Ph.D.{

"_ (Continued from page 223) )
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of the planets assumed, instead of a rept
lent, an attractive force. If you could
minutely examine the conditions you wol
find your error. You have imagined !
bright area to be flat. Actually it is with
n a pit, and the curved path is not only t
natural, but the shortest one for the man
follow.

Einstein makes gravitation follow a *
natural effect of the presence of mat®
That is one of the reasons why his 13"".586;‘
simpler to the scientists than Newtons &

Einstein is right, as it appears, thmagnj
probable that we shall never be able t t
gravitation, that is, without destroying ing
ter—for they are one and the same thl
The present status of research indicate®

witlr

the second is possible, though it sha!
hoped that it will not be accomplist
m a short space of time.
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t How Fast Can Airplanes Fiy?
{ By WILLIAM SULLIVA

b Aeronautical Engineer M
}  Garden Arborz——Hm' ”

¢ By WILLIAE BUTTERFIEL?
' In the August 3%
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' The Isolator
! By HUGO GERNSBACK

Free

if you order now

|
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} (('mnimmi from page 214)
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To all who subscribe to
shut out all the noises, it reached an efficiency this pay raising set
The reason was that we will give a copy

of about 75 per cent.
<olid wood was used.
" In a subsequent ‘hcl_mcl under construc-
tjon, an air _space 15 included, \as per our
Jine illustration, no \\'oqd_ entering into the
uction at all. This feature should

Taylor's great book
Transformer Practice
This book

plain facts :
struction, operation and

constr ac s
give almost 90 per cent. to 95 per cent. efh- 4 :
ciency, thereby excluding practically all care of transformers and
sounds. _ other static lln\!‘;mia:: ap-

It will be noted that the glass windows paratus. It is a book no
directly in front ol the eyes are b_lack. ; The man would expect to get
construction involved the use of ordinary free—it comes to you with

Library as

the Croft

lass, the outer glass being painted
premium for

Two small white lines were
The

window g
entirely black.
ccratched into the paint, as shown.
idea of this is as follows:

The writer thought that shutting out the
noises was not sufficient. The eye would
still wander around, thereby distracting at-
tention. By having the two white lines
scratched on the glass, the field through
which the eye can move is comparatively
emall. In illustration No. I, it will be seen
‘hat it is almost impossible to see anything

prompiness

Raise your pay
with these books

expert

1 introduced a small oxygen tank, attached to
: the helmet. This increases the respiration
L and livens the subject considerably.
1 “_ ith this arrangement it is found that 8 volumes—3000 pages—2100 illustrations—flexible keratol—small monthly payments
; :?dg:]p:;éar;;etailfmii? lc)te cnon;];le:]e;d 1;1 slh?r‘f Everywhere the Croft Library is acknowledged as the standard—the leader—in
_ willibe fand e be a“ I'tl;;.t investrienfo —pd practical electrical training. In the Croft books you will find complete, detailed and
'r' g : up-to-the-minute information on all phases of electricity, motors, generators, arma-
1 tures, commutators, transformers, circuits, currents, switchboards, distribution systems
£ P e  Saaaaao o o s e S —electrical machinery of every type—wiring for light and power—how to do it
‘ 4 . mechanicall erfect, in accordance with the National Electrical Code—wiring of
Book R e e
; eview finished buildings—underwriters’ and mumcxpal_reqmrerr]ents-—how to do a complete
! Conla wiring job, from estimating 1t, to comglem_zn—x]lummatmn in its every phase—the
f 3 ( ‘::de fm"i{”?ffi“ j latest and most improved methods of lighting—lamps and lighting effects, etc.
' -
{ . .
| THE PROBLEM OF THE_ OBEL- Know electricity as experts know it
: ISKS. .By R. Engelbach. Hard cov- d t t’
| ers, 5%° x 9", 134 pages. Published by and get an experts pay
$ MCOFEC H. Doran Co., New York Fit yourself for a bigger position by knowing electrical practice complete—inside
d the whole subject. Croft will teach you.

except a sheet of paper in front of the
wearer. There is, therefore, no optical dis-
traction here.

It was also found that if the helmet was
used alone for more than fifteen minutes at
a time, the wearer would become more or
less drowsy. This is not conducive to hard
thinking, and for that reason the writer

34.00.
polhis very fully illustrated book devoted to the
2 o?u‘-ths of Egypt is to _be v_\'armly cpmmendcd
- readers. It certainly is most interesting

ing giving all the particulars of the quarry-

IG salaries are paid in the electrical field for
“* B knowledge. The man who knows electricity in all its
many phases—the man who has completely mastered
the subject from A to Z—can pick his own job and name
his own salary. The only way you can earn more is to learn
more. Small knowledge means small pay. Learn the way
to bigger pay. Become an expert. Croft will show you how.

C;'ot Library of Practical Electricity

and outside work—central stations an
He will take you in quick, easy steps
and economical operation of a great central station, The Croft-trained man
wins because he knows the “why” and the “how” of modern electrical practice.
is knowledge has been gained by shirt-sleeves

from the simplest principles to the complete /

ing and probable methods of erecting obelisks. Croft has been through the mill. H

The application of the principle of the hour glass

. i i s. He has worked his w
for gradually getting the obelisks into a vertical contact with electrical problem e Ry ub from the bottom

to the top—from apprentice lineman to electrical engineer for one of the

??:?. is ﬂlustlratcd by (opr views, which make T : ia b . .

g n:lerestmg suggestion at least, of how great electrical maanacrurmg_ companies. Now he ‘heads his own CO_I‘SU“‘ McGraw-

i mot all, for a};a:ititr’:cghad?::.b’c{"’;-m}“‘t‘ :2': ing company, and his name 1s known in every corner of the electrical f:‘é“ ‘ﬁ?k

- . - - Coy

wilad o e The Pqu“lrs’_ing‘ - e world. He is the one man above all others who can show you the 370 Seventh
way to permanent success. Avenue

New York.

f:’[_'::l'son_ of obelisks comes next, and from ancient
o it has been ascertained how many men
employed for some of the work.

(Continued on page 286)

Gentlemen—Please
send me the CROFT
LIBRARY OF PRAC-
TICAL ELECTRICITY
(shipping charges pre-
paid), for 10 days’ free ex-
amination. If satisiactory,
will send $1.50 in ten days and
$2.00 per month until $19.50 has
been paid. If not wanted, I will
_ write you for return shipping instrucs
tions. Upon receipt of my fhrst pay-
ment of $1.50 I am to receive a copy of
_Taylor’s Transformer Practice without ad-
ditional charge. (Weite plainly and fill in
all lines.)

Examine these pay-raising books free

We want you to test out statement—we want you to compare
Croft books with others. Fill in and mail the coupon
attached and we will send you the entire set of eight
volumes for ten days’ Free Examination, We take
all the risk—pay all charges. You assume no obli-
gation—you pay nothing unless you decide to keep
the books. Then $1.50 in ten days and the
balance at the rate of $2 a month. Send the
coupon NOW and see the books for y_oursc!f.
When your first payment of $1.50 is re-
ceived we will send you your free copy

= ¥ gror=—

Ote Evinrude’s New

Quick Detachable

ROWBOAT MOTOR

boat _(without ) boat any
zud,z lan"l'l -au.pcm. No rowing,

of Taylor’s Transformer Practice. Name «:.xee T S

Send no money Home Address .....eesvesecsssascascasassnssacss

,_,just th& coupon City and SHE sooocoeasnsesnannsssnnsnnnansssteriants

Employed by ....... il AR W, e TP R R

Motor ‘fr(ii Starts with aTouch OCCUPAION .eevssevasassreassnsransenns cesaae ST-7-1-24
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used in playing ‘—\-\
the fascmatmg
t[nwa(l)mn Gui-
ar, ur "llll\'e
Hawaiian instruc- ’—j
tors teach you to master them
uickly. Pictures show how,
Everything explained clearly.

PLAY IN HALF HOUR
After you get the 4 easy mo-
tions, you can play harmonious
chorcls with very little practice.

40,000 students have learned to
play in this easy, pleasant way.

EASY LESSONS

The 62 printed-lessons with a great
many pictures mnke it easy to learn
quickly. You don’t have to know
how to read notes. No previous mus
ical knowledge necessary.

learn to play any kind of music, m’ld
pay as you play.

FREE GUITAR
As a special offer to new students
X we give this full size, high grade in-
|strument free of charge. It is sent

a\} at once without red tape or delay.

[I]WRITE AT ONCE

Send your name nt once and let us

in.,
will do. Ask for new spe-
cial offér and easy terms
First Hawalian Conurvatory
e! Music, Inc.
véung\:ugL'rvorlh Bldz

lSp".Idl rou;su on;Vm-
m, enor-, -
Jo-Uku!cla a:;{fku?:?.

RADIO
Storage “B” Battery
;39::: Lasts Indeﬁnitely-—Pays for kself

neadiaﬁhh cost. Aypmved and li ofﬂ;‘bgf" Shndhuaﬁgle:g
% S g B i g it

mrin-t -d%:‘?i Inklec "Elxmsd n“‘:‘l’:-e;:- mﬂmr
SEND No MON'EY J “:’hudmbcr of b-tu:élu
Extra Offer: 4 batierios in socles 90 volta), 1276,
hmr}- 6 per cent discount for

WORLD BATTERY COMPANY
1219 So. Wabash Avc.. Dcpt. 33,  Chicago, Il

Makers of the
Prices: 6-v., 100 Amp 811 ‘.’.5 ]"0 Amp. $13.25; 140 Amp.
$14.00. All equipped with Solid Rubber Case

World =

AGE BATTERIES "“°'°
{ GO =K (FAF = WY = KOP|

PIMPLES

Your Skin Can Be Quickly Cleared of Pim: Blackheads.
Acne on the face or boﬁI;hlrbul

Pay a

Fortune Telling
Globe! *The B!NUIN:

E l,u:k{ .Mﬂ,i‘lll ﬂlrll-
r.’,"“g'n-u’i’i‘ﬁ °"'°
SRR 395
i RowBIoE e York

(Continued from page 258)
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Call
Letters
WDAG
WDAH
WDAY
WDBC
WDBD
WDBE
WDBF
WDBJ
WDBK

WDBO
WDBP
WDBQ
WDBR
WDBS
WDBT
WDBW

WDBX
WDBY

WDBZ

WDM
WDWF
WwDZ
WEAA
WEAF
WEAH
WEAI
WEAT
WEAM

WEAN
WEAO

WEAP
WEAR

WEAU

WEAY
WEBA

WEBC
WEBD
WEBE
WEBH
WEBJ
WEBK
WEBL

WEBM

Hm.l:':hr Umvemty. “of

PU\\'(’T
& Wave
Location and Name Length
i xas, J. Laurance 2
Amaﬁglr‘:[n T.c, e 'T ........... 100—263
El Paso, Texas, Trinity Meth-
odist Church (South)..... 50—268
Fargo, N. D., Radio Equipment @
Corporatirm h k g J Gzt 50—244
Lir ohnson
e o 50—258
Martmnhurg W. Va.,, Herman
E Bums ... crceccsnsrse 5—254
Atlanta, Ga., Gilham-Schoen 5
v Electric (‘Oi)l"”'-li.f)“t“(". 100—278
Coungstown, hio, Robert G.
Phillips., <« o ogivonsasedoves 50—222
Roanoke, V Richardson-Way-
land Electrical Corporation 50—229
Cleveland, Ohio, M. & F. Broz
Furniture, Hardware & Ra- ¥
di0 "Sto¥E . a vets s s ssusy 100—227
Winter Park, Fla., Rollins Col-
1888 ... himU R S e « . 0—240
Superior, Wis., Superior State
Normal School ,.......... 50—242
Salem, N. J., Morton Radio
Supply Co. .eovvvvvrvnnen —234
Boston, Mass., Tremont Tem-
ple Baptist Church........ 00—261
Da\ton Ohio, S. M. K. Radio
COTPer. o MBS S, 5—275
Hattms'hurg Miss., Taylor’s
Bopk Store .giipioiols e 10—236
Co!umbia Tenn., The Radio
..................... 20—2AR
New York N. Y,, Otto Baur. 50—233
Chicago, III ’\Yorth Shore Con-
gTegmional Church ....... 500—258
Kingston, N. Y.. Boy Scouts
of America (Ulster County
Fesnosl) . ...... 5000 5—233
Washington, D. C., Church of
the Covenant ... .0 0.0, 50—270
Cranstnn, R Dutee w.
.................. 500—440.9
Tuscola, 1., J'amcs L. Bush
10 and 100—278
Flint, Mich., Police Building,
Frank D. Fallain.......... 50—234
New York, N. Y.. American
Telep. & Teleg. Co. ...... 2000—491.5
Wichita. Kans.,, Wichita Board
of Trade' ', . o0 vy e 100—268
Ithaca, N. Y., Cornell Univer-
T A S R 500—254
Vermllmn, S. Dak., University
of South Dakota.......... 100—278
North Plainfield, N. T.. Bor-
ough of North Plainfield...250—261
Providence, R. I., Shepard Co. 100—270
Co]umhu-: Ohin Ohio State
IGIETEItY . e s i e 500—293.9
\Tobnlo ‘\]a Mobile Radio Co. 100—263
Baltimore, M’d Goodyear Tire
g e e 1000—389.4
Sioux City, Iowa, Davidson
Gk LA e SR 100—275
Houston, Tex,, Iris Theatre.. 500—360
Highland Park, N. J., The
Electric thp ............ 15—233
Superior, Wis,, Walter C.
L = > X o np s n ranes 10—242
Anderson, Ind., Electrical
Equipment & Service Co... 10—246
Cambridge, Ohio, Roy W. Wal-
T i U S R 10—234
('lnraszn I1l.,, Edgewater Beach
ETOAIR G s s i e 000—370.2
Mewistynglees N. - Y. Thin
Avenue Ry. Co. ... ....... 500—~273
Grand Rapids, Mich., Grand
Rapids Radip Co. ........ 20—242
New York. N. Y., Woolworth
Bldg., Umted States (port-
GRIEL R AT . e 100—226
United S t at e s (porta‘ble).
Woolworth Bldg., N. Y.... 100—226
Harrisburg, 1L, Tate Radio Co. 10—226
Buffalo, N. Y., H H Howell 50—240
Dayton, Ohio, Daymn Cooper-
ative Industrial High School 5—256
Beloit, Wis., Beloit College... 500—268
Ruslmdale Mass, Hobart Ra-
e . s 10—226
Savannah Ga., Savannah Radio
AR O, 50—234

: Boston, Mass, Fd:son Electric

Iluminating Co. of Boston 500—475.9

Berrien Springs, Mich.,, Em-
manual Missionary College 5

Chicago, I11., All American Ra
dio Corp ey e S

St. Louis, Mo., St. Louls Uni-
T e Y S

Dallas, Tex., Dallas News &
M Journal

00—285.5
100—266
100—248

cesaaaiaas 500—4759

ﬂ,“d' Minn,, Times Pub.
...

s

10—273
500—275

B

{
g Call .
etters Locatio O,
TEED < Euciy S "E“ikna&ﬁ &Il"‘
C I\nmcv;l]c ege,
hurch Ten“ P B“Ptm lu:,.\
WFBD  Philadelphia, Pa,, Gepeo 5
T Baptist Church .Gethsemane 4
FBE eymour, Ind., John Yoo 'S "
Walle 1> John Vaa'q,
WFBG z\lwnna Pa., William F, Ga.];il lO-._)h‘
WFBH New York, N. V., Hotel 3. 0~
jestic_ (Concourse Radm
Corp. ) .............
WFBI Camden, N. T.," Galvin Ragi "o
lep]y C ........... 1
WFBJ  Collegeville, Minn., St." Tohyry V-2
Unjversity .. .. o
WFBK Hanover, N, H., Dartmoutfg
College v ol a
WFBL  Syracuse, N, Y., Onondaga -
Hotel' ... .0 voae 100—2e,
WFBM Indianapolis, Ind., Merchants i
Heat & Light Cou.cijiiigen o2
WFBN  Bridgewater, Mass., Radio s
Sales & Service Co......., 10—
WFBQ Raleigh, N. C., Wynne Radio %
SO0 wwa o v n s n N e S0~
WFBR Baltimore, Md., Fifth Infan-
try, ‘\r[aryland N. G 100—23
WFBT Pitman, N. J., Gloucester
County Civic_Club......., 50—23)
WFBY  Fort Benjamin Harrison, Ind.,
U Army, Fifth Corps
ALen T R 10023
WFBZ Galesburg Ill., Knox College.. 10—
WFI Philadelphia, Pa., Strawhn‘dge
& Clothier .....,...ve0ees 500—3944
WGAL Lancaster, Pa.,, Lancaster Elec-
tric Supply & Construction
..................... 10248
WGAQ Shreveport La., \V G. Patter-
..................... 15026
WGAZ Snulh Bend Ind., South Bend
DA A Joaiits s s B 250275
WGBA Baltlmore, Md., J’ones Electric
: & Radio Mfg. Co.......... 100—2%
WGBB Freeport N. Y., Harry H. Car-
....................... 100—24
WGEBC Memph:s Tenn., First Baptist
(o e A S e A g R 10—266
WGBF Evansv:llc Ind., Finke Furni-
T HE0L™ oio'e v v siatl ot Shuiti ok i —217
WGBG Thnﬂun. Va., Breitenbach’s
Radio Shop. .......no o 10—22¢

WGBH Fall River, Mass. Fall River
Herald Puhh:hmg’ C 1

WGBI Su"mhm Pa., Frank S. Meg- o_dl
.................... 10—24
WGBK Jnhlutm\n Pa., Lawrence W.
Campbell (ltntnine Cha-
BEE) W oot e e v e e SRS 5—24
WGBL T!\ru Ohio, Elyria Radio
................... 1022
WGBM Pl’t: l(]\!IC(, R. 1., Theodore N, g~
ARty Lo e —2)
WGBN La ‘\11]( Ill.,, Huh Radio Shop 10—2%
WGBO San Juan, Porto Rico, Dr.
Roses Arttan. ......5... 500 10=27¢
WGBQ \Iummnmr Wis., Stout Insti- 2024
WGBR  Marshficid,  Wis,  Marshiield
Broadcasting Assn, ,...... 1022
WGBS New York, N. Y. Gimbel :
Brothers . ...... ...l 10003154
WGBT Grcenv:lle S. C.; Furman 12
WGBW Sprmg Valley, '11'1"'\'*51'1&9"'1":{& ol
WGBX  Orono, “Me., 'K'Jh'u}ér's.}i&“b'f 0
o MLE i i 102
ew banon, Ohio, ogress i
Sales Co, .......csevic 28 3028
WGN Chicago, IH The Tribune
(Dr‘gke Hotel - Whitestone 00-\17“'
WGR Buﬁalo. NYFederachltt' 750"
WGST Aﬂanta;l Ga., Georgia Setiool of g0 g0
Technology ....eoeseeress
WGY Schcrechdyc N GC“"’"M‘
Llectric o ............
WHAB  Brooklyn, N. T Wm, H. Tay- 50'” !
lor Fmance OFPs_ o s
WHAD Milwaukee, Wis., M“q“emsﬂ”s
University .
WHAG  Cincinnati, Ohio, Um" sty °f lﬂ’”‘
Cincinnati ......o00: efSl
WHAM Rochester, N. Y., U'“fm.l -
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Power
& Wave
] Laocation Length
1\'",‘-;]:3"8%3'. Mo., S\\‘k‘c11cy-: b vy
ol (00, » - s senanis sty 2UU—000.
O:lh‘t}lt;:r Pa., Shaffer Music 20— 250
B kg R g e 20—25

. o Rev. E. P. Gra-

Canton, Ohio, 10—254
Bam . .c-verrasrnias s ol - 23
Bc);clilumnmc, Ohio, Chas. W. & il

Howard _-:--- et 1 d ‘l eU—2cz2
Gewickley, Pa. Gy ks L rude
= Taxicab Co. & Sewickley .
Auto Elec. Co. -.evivn-.n 50—205.4
Rock Island, 1il, Beardsley L
Specialty Co. ...... 5 v !17)U 222
Harnsburg, Fa., John 8. Skane 20—231
Culver, Ind., Cuiver Mulitary Pl
oadEDIY -xsevsnaseasuvs p—!
('h::‘:;?ni::g? Mich.,, Chesaming ¥
Eleetric CO. covosvrneasn-- 50—227
Fort Wayne, Ind., Lane Auto .
M e e meis See 8 v e e ainle &8 U—39
l-'l}&»?-brlé:: Me., Franklin Street oA
ot —23
GArage «esscr-soesossnons
Logansport, Ind.,, James H. e,
SIISSEr «eavvssr: e e 50—22
Chicago, IIL., C. L. Carrell.... 20—233
St Petersburg, Fla., First Ave. e
Methodist Church ....... - 10—258
Pawtucket, R. 1., Young Men's ,
Christian Assoc, .J. s ve. 950—231
hnstown, Pa., ohnstown /
s Automobile Co. .......... 10—256
Memphis, Tenn., Men's Fel-
lowship Class of St. John's ,
M. E. Church South..... 5 10—233
~incinnati, O hio, Scientific
LmE]ecu'ic & Mig. '(.0..‘. ..... 20—215.7
Mechanicsburg, Ohio, Edward Mg
W. Locke ..ccoeensouanes —208.2
Downers Grove, IIL, Thomas
0\{,". ;‘izzard. | | R 10—206.8
Anderson, Ind.,, B. L. Bing's W
SONS .e-csen-oorsansssscs —218.
Columbus, Ga., Fred Rays Ra- S
dio ShOP --cveceesees -
Philadelphia, Pa., D. R. l\1en100‘_715 .
e 2
Punxsutawny, Pa., J. W.
Bowser ......cirnusaccans 50—212.6
West De Pere, Wis., St. Nor-
bert's College ....... e S0—050
Minneapolis, Minn., William
Hood Dunwoody Industrial e
Institute ......cocosuveons 2
Rochester, N. Y., Hickson
Electric Co. . ....oconsen-- 100—258
Madison, Wis., University of
Wisconsin .. .cooveecaon- 500—535.4
Cleveland, Ohio, Radiovex Co. :
(Warren R, Cox)......... 100—273
New York, N. Y, Georgesm)-s61 ;
Schobel ....c.cunvevons .
Dci'f.\lcgnes, lowa, Bankers S
e C& o.cosvemnsssvnais 2
Ocean City, N. J., Howard R. il
e 100—2
Omaha, (_Nebr., Journal-Stock- i
M B »-sspomecnuaas R —27
Burling!gn, Iowa, Home Elec- R
BIE 0B, o vvivnise Dus sGRnaks 100—
Madison, Wis., Capital Times
Studio ........e000e00a0s 100—236
St. Petersburg, Fla.,, L. M.
Tate Post No. 39, Veterans
of Foreign Wars.......... 100—222
St. Louis, Mo., St. Louis Star
& Benson Radio Co........ 250—273
Philadelphia, Pa., Gimbel Broth-
500—508.2

ers
Waco, _Tex., Jackson’s Radio
Engineering Laboratories. . 500—352.7
Norfolk, Nebr., Norfolk Daily
R T T 250—270
Greentown, Ind., Clifford L.
White .. 20—254

dio Sumrliv - 500—275
Chicago, 1Ill, Zenith Radio

Cop o 100—268
Granville, Olhio, Denison Uni-

versity ... e 10—217.3
Moos:helrt, 1k, Supreme
Lodge, Loyal Order of
N Bagive, 500—302.8
i\'ﬂ York, N. Y., R. C. A...1000—405.2
Cﬂr York, N. Y., R. C. A...1000—454.3
0‘}?;"‘. Rapids, Jowa, H. F.
..................... 50—278
East Providence, R. 1., Charles
c ff (Crescent Park)..... 20—240
"I_Pl;’“m. R L

Chncthant, Glis, Eoddi Rutiy '* !
Olishoma, Oida.. WKY' Radicll 2259
T S R i 100—275

Who owns the telephone?

For seven carefree years young John Graves worked in
the car shops at Orenville, spending his dollars as fast as he
earned them. Soon after his promotion to foreman, he was
married and moved to a little white house on Orchard
Avenue. Life was happier than ever, but spare dollars
were not more plentiful, especially after a third member was

added to the family.

Then came a day when the plant superintendent showed
John the wisdom of saving a part of his earnings, for the
satisfaction it would bring, and for protection against emer-
gencies and old age. He and his young wife, for the first
time, learned the difficult art of economy, and finally they
came to know the joys of saving and of safe investment.

Today John Graves, and many thousands like him, own
the stock of the American Telephone and Telegraph Com-
pany. This company is owned by more people than any
other, and the great majority of its owners—laborers, clerks,
housewives, business men and others—have bought it with
their savings. As its business has grown, the number of its
shareholders has increased until now one out of every 45
telephone subscribers is also a stockholder.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES '

BELL SYSTEM
One Policy, One System, Universal Service

: [ I R 0 *$300

rt your own big moneymaking battery charg 2

vo experience is needed to make big monthly fits with [T

One Day Battery Charging. Only $35 puts an HB out- |}

fit in your shop complete with bench, bus-bars, connectors, i

le, ote. Your big monthly profits easily carry the small

#) / Imonthly payments. 30 days’ free trial on money-back guar-
Write today for free bulletin 725,

= AAHOBART BROS, CO., 2 Troy, Ohio

_Lists
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Straightens Shoulders
~—Increases

THE NATURAL BODY BRA:
shoul ightens

ﬂmrlnc .,

the lungs chance for normal
proper thing. Brings
energy, and pep. For men and

Costs to
w:iutw»m“ g&.‘.‘m

NATURAL BODY BRACE CO.
Howard C. Rash, RashBldg.. Salina, Kaosas
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Any Lathe You Want

On Easy Payment Terms

South Bend Screw Cutting Lathe,

13" x § Price $354
With a South Bend Lathe in your shop you can
—Save money you now pay others for lathe work,

—Make money on job work,

—Get your work done when you want it,

—Do better work just as you want it,

—Prevent information of your plans getting into
outside hands,

—Become a skilled operator, always capable of
earning good wages in any shop.

We make it easy for you to own one,
32,000 in use in U. S. and 64 Foreign Countries,
Write for Catalog.

SOUTH BEND LATHE WORKS
501 E. Madison St., South Bend, Ind., U.S.A.

7

AgentUsers Wante

SEEhaw easy it is with the MASTER SALES-
MAN KIT, which I send Free, to make $10to $5
adayin {our spare time showing MELLINGER TI

st BIG SAVING to car owners, This powerful, hand-
made, oversize, non-skid Cordis guaranteed by Bond
for mﬂl::ﬂ'o balf way arcund the world,

The inger Plan starts you in business, all or part
P Gt th 2R
paid on app: 1. Lowest prices in
If you will boost MELLINGER TIRES, I have

offer uu;-m &ive you a_set

. aster Salesman it wi
,:.l.m!ru
ﬂ book.

ket

offer, amazing
Simply send name
Pres..

MELLINGER TIRE & RUBBER CO.
Philadelphia, Pa. Dept. 1931, Kansas City, Mo,

Call
Letters

WLAL

WLAP
WLAX

WLB
WLBL

WLIT
WLS

WLW

WMAC
WMAF
WMAK
WMAN
WMAQ
WMAY

WMA7Z
WMBF

WMC
WMCA

WMU

WNAC
WNAD

WNAL
WNAP
WNAR
WNAT
WNAX
WNJ

WNYC

WOAC
WOAF

WOAT
WOAN
WOAW
WOAX
woc
WOCL
wor
woo
woQ
WOR
WORD
wos
WPAT
WPAK

WPAZ
wPG

wWPSsC
WQAA
WOAC
WQAE

Power
& Wave
Location and Name Length
Tulsa, Okla., First Christian ;
Church ...covvevoassnesse ISO—EEQ
Louisville, Ky., W. V. Jordan 20—275
Greencastle, Ind., Greencastle
Community Broadcasting o
Station .....c0000-- e 10—23
Minneapolis, Minn., University
of Minncsot:{v._ RN » 5—278
Stevens Point, Wis., Wisconsin
Department of Markets. .. 500—278
Philadelphia, Pa., Lit l?’ros‘;.k50(14394.5
“hica S , Roebuck &
e 500—344.6
Harrison, Ohio, Crosley Radio
Gorpidvsierouitns v e .1500—422.3
Cazenovia, N. Y. Clive B. ;
Meredith .......cco000000. 100—275
Dartmouth, Mass., Round Hills
Radio Corp. +cocvvcess 100—500—360
Lockport, N. Y., Norton Lab-
oramricso ..... o ek t 500—466
Columbus, Ohio, First Baptis
Church (W. E. Heskett) .. 50—278
Chicago, Ill,, Chicago Daily
Hlf{-lcgws .................. 500—447.5
St. Louis, Mo., Kingshighway
Presbyterian Church ...... 100—248

Macon, Ga., Mercer University 100—261
Miami Beach, Fla.,, Fleetwood

Bt i ol i iR ivee s 00—384.4
Memphis, Ter “Commercial
ADDERl 55 S s g indaa 500—422,3

Hotel McAl-

New York, N. Y.,
Square Hotel

pin (Greeley

. R T e N 500—340.7
Washington, D. C., Doubleday-

Sl HIEETIe Coeils censeves 50—261
Boston, Mass., Shepard Stores 100—280.2
Norman, Okla,, University of

Oklahoma

250—254

Omaha, Nebr., Omaha Central

High School
Springfield, Ohio

College ....

Butler, Mo.,

U e e Sk
Philadelphia,

Brothers Co. ....ciuveuns:

Yankton, S. Dak., Dakota Ra-

dio Apparatus Co. .....,... 100—244
Newark, N. J., Radio Shop of

Y e R T e 00—233
New York, N. Y. City of

Wew York "0, .5 v s 1000—526
Lima, Ohio, Page Organ Co... 50—261
Tyler, Tex., Tyler Commercial

CHHERS 0 e o ainia s e N 10—360
San_ Antonio, Tex.. Southern

Equipment Co. .......... 500—394.5
Lawrenceburg, Tenn., James

.. Vaughty . gy sa 0 500—282.8
Omaha, Nebr., Woodmen of

the Ol vy oS - KPS 100—526
Trenton, N. J., Franklyn J.

VAT e TR R g e 50—240
Davenport, Towa, Palmer

School of Chiropnractic .. 500—483.6
Jamestown, N. Y., Hotel James-

U R A S —— —275
Ames, Iowa, Towa State Col-

T T L R 500—270
Philadelphia, Pa., John Wana-

IDRETIS ] . b s s 0—409.2
Kansas City. Mo Unit

School of Christianity ..... 500—278
Newark, N. J., L. Bamberger

O, o i alanh 8 alahers 500—405.2
Batavia, Ill., Peoples Pulpit

Association ............... 500—278
Jefferson City, Mo., Missouri

State Marketing Bureau .. 500—440.9
New Haven, Conn., Doolittle

Radlo = Qoryim L. .., 100—2683
Agricultural College, N. Dak.,

North Dakota Agricultural

(T T 0—275
Charleston, W. Va., John R.

BN (DR oovae s il 10—268
Atlantic City, N. J., Munici-

pality of Atlantic City .. 500—299.8
State College, Penna., Penn-

sylvania State College..... 500—261
Parkesburg. Pa., Ilorace A.

Benle, T ... ... 500—220
Amgri[lq. Tex., Gish Radio

b S 100—234
Springfield. Vt., Moore Radio

News Station .,........., 50—246
Miami, Fla., Electrical Equip-

LU R R T 100—268
Scranton, Pa., Scranton Times 100—250
New York, N. Y, Calvary

Baptist Church ,........ 100—360
Lowell, Mass.,, Prince-Walter

T G e e 100—252
Chicago, Ill., Calumet Rainbow

Broadcasting Co. ....,,.. 500—447.5

Houston, Tex., Rice Tnstitute. 100—256

Laporte, Ind.'. The Radio Club 100—224

B fconony

St. Croix Falls, Wis.. North.
States Power Co, .r . 100—248

1., Lombard Col-

v 100—244

100—256

T
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 Call %
etters Locati
WRAN ‘\Vmﬂo;_“‘f;’w:ndm'.Lne &P.‘}::r
Electri e ‘
WRAV Yellow S[c"a-ilngcgn' O'h ..... ‘.i,a.'k me
ollege ...’ 1o, Amim; 10\2“
WRAW  Reading, Pj NS
& Electrie gpocmue Rogis 100
b ectric Shop adip %
WRAX  Gloucester City. N t''v
oi’e Gl Y I J: T 10,
3 S rage .. » ex. «y
WRBC Valparaiso, Im{“"i ........ 100
WRC  Wertheran Charely SRS
ashington, D, g L
ot it of America C’ _I_hd'" C‘"i!.s W
ansing, Mich,, Res '’
Carg(_'o.Mfc.jT'.' g Miior
WRHF  Washington, D. ¢, Waid: .
ington Radio Ho;pi\t‘i]“]l:‘“ﬂ' bt
WRK Hamilton, Ohio, Doron Bu 50\2“
. Electrical Co, .o o
WRM Urbana, 11l., University of i Wiy
OIS s ususibnin 5 wim el
WRR  Dallas, Tex., City of Daliss V=3
Police and Fire Signa] De.
partment .....c..oviennes 350
WRW Tarrytown, N. Y., Tarrytowy %
Radio  Research Labora.
OTY .oeevcernnssnennnnnn,
WSAB  Cape Girardeau, Mo., South. -0
cast Missouri State Teach-
ers’ College ..vs canutinis 100235
WSAC Clemson College, S. C.. Clem- ]
son Agricultural College., 500—3359
WSAD DProvidence, R. 1., J. A. Fos ;
for Co. it v 10025
WSAG St.  Petersburg, Fla., Gospel
Tabernacle . b Zineahis
WSAT Cincinnati, Ohio, United States
Playing Card Co. ........ 500—3253
WSAJ Grove City, Pa,, Grove City
o T e e 250—2
WSAN  Allentown, Pa., Allentown Call
Publishing Co. «.veuuveres 502
WSAP New York, N. Y., City Tem-
ple, Adventist Church.... 250—2)
WSAR TFall River, Mass., Doughty &
Welch Electrical Co. ..... 100—2%4
WSAU H., Camp Marien-
10229
WSAX
ANED = acings o v g, = o ioie 20263
WSAZ Pomeroy, Ohio, Chase
T A e PO S 50244
WSB Atlanta, Ga., Atlanta Journal.750—4283
WSL Utica, N. Y., J. & M. Electric
ORI - e 100—242
WSMH Owosso, Mich., Shattuck Mu-
0 BLOMSE . i. . v intaannons 10—240
WSOE .‘\J’iI;':van_kee. “'i:é. School of
ngineering of Milwaukee. . —246
WSRF  Broadlands, Ill., Harden Saeles 2o
& Serwice TN e 0—23
WSRO Hamilton OQhio, Radio Co.
(Harry W, Fahrlander).... 100—252
WSUI Towa (_‘itfv.IIowa, State Univer-
sity of Jowa .. .o .00 500—483.6
WSY Auburn, Ala., Alabama Poly-
technic Institute ........... 500—250
WTAB Tall River, Mass., Fall River
Daily Herald Publishing Co. 100—266
WTAC Johnstown, Pa., Penn. Traffic
(37 G A S R S o 100—209.7
WTAF New Orleans, La., Louis J.
aatlon oo L 10—273
WTAL Toledo, Ohio, Toledo Radio &
Electric Co. u« . ussnsinns AN
WTAM Cleveland. Ohio. Willard Stor-
age Battery Co. ......... 1500—3824
WTAP Cambridge. IIi., Cambridge Ra-
dio & Electric Co.......,,. 50—24!
WTAQ Osseo, Wis., S. H. Van Gor
den R Sanin L, S 20028
WTAR Norfolk. Va.,, Reliance Elec-
R Co. ol N 100!
WTAS Elgin, Ill. (near), Charles E. 5
Erbstein ........ 0 o 1000—3028
WTAT Boston, Mass. (portable). Edi- a4
son Elec, Tlluminating Co. 100—
WTAU  Tecumseh, Nebr., Ruegg Bat- )
tery & Electric Co. 5l 10~7%
WTAW Cu]lepe1 F\éntinn, Tex., Agricul-
tural & Mechanical College
of Texas ......eo st 2507
WTAX  Streator, Ill., Williams Hard- 21
ware Co. .iieoauasnsSiaE =8
WTAY Oak Park, Til., Oak Leaves 00—
Broadcasting, Station ....-- §
WTAZ Lambertville, N, T., Thomas I =
MCGUITE o on «u e oimne st
WTG Manhattan, Kans,, Kansas State .,
Agricultural College ...---
WTHS Flint, Mich, Flint Seniof, el
High School .....oaeeert® ” ;
WTIC  Hartford, Conn., Travelers 10, !
surance Co. .....-- et & -
WWAD  Philadelphia, Pa- Wright = o0
right, Inc. ..ooe ===t "
WWAE Joliet, TIL, Lawrence J. CfOW" gop
J Ball Room)-
ley (Alamo 2 ;chiga®
WWAO Houghton, Mich., Mi€

College of Mines o "
WWI  Dearborn, Mich. FO"‘_{'?... 0,
Co. uNeﬂ SW"'{:
WWJ  Detroit, Mich., Detr® 2
Ja Uni"
WWL  New Orleans, La., Tove™ [, !0"”

versity .-scccttt
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- eeping a Kitchen Cool {
By CHRISTINE FREDERICK ]
(Continued from page 227) 41‘
23 L eees oL CL U S RM ECE SO D O |
41 very likely enjoy less cookery ai{d more Learn also to use one gas burner for a
“‘lvdﬂ cold cuts and other more easily pre-  wariety of purposes, remembering that two
5‘}’" d:' dishes. In really hot weather why gas burners going doubles the heat pro-
pdrcdo cooking for two or three days ahead, duced in the kitchen. There are utensils,
“‘;fi do it in early morning hours when the enabling you to cook three or more things

ar

neat of the sun does not double the heat
lf the kitchen. By actually making up
9 enus ahead for two or three or even four
r;z s in advance, you can at one cooking do
;h} the hot work necessary.

HOW TO COOL THE BODY

Another matter about keeping cool in the
iitchen: Keep yourself cool. Don't drink
ice water during the hot part of the day in
quantities ; it doesn’t cool you, it lowers your
vitality and makes you more miserable. It
is even dangerous. IIl tell you a plan I
learned from a piano mover, and it was pre-
seribed by his doctor, who had attended him
after he'd been made seljlously ill from
drinking ice water after his heavy moving
work. To really cool yourseli: hold your
wrists under the faucet and let the water
run over them for a few minutes. It slow-
Iv and safely cools you, far more surely
than the dumping of ice water into the
stomach. =

Another thing about keeping cool in your
kitchen : reduce your steps around the kitchen
to a minimum, for every time you move
vou use energy and feel the heat so much
the more. And do not wear tight clothing
in hot weather.

Guard against driving the heat of your
kitchen into your dining room or elsewhere
in the house. Keep out of the kitchen all
superfluous things. In summer time trim
down your equipment and use a few pots,
pans, tools and dishes as possible.

at one time on one burner.

FIRELESS COOKER A BOON

The fireless cooker is naturally a heat
saver of the finest variety, and if you haven't
one, you should get one. It enables you to
do the longest boiling or cooking job with-
out using the burners. A pressure cooker
is also a valuable aid. In fact, summer time
brings out particularly the need for up-to-
date equipment in the kitchen, for then your
steps and labor are especially wearisome.

Set a simple table in summer and use
fewer dishes, thus lightening the burden of
dish washing, which is very especially a
burden in hot weather. If you can do away
with breakfast cookery, so much the better;
and if you can stay out of the kitchen for
lunch preparation, you have triumphed also
over the heat demons.

COOKING PLUS ELECTRICITY LESS HEAT

Finally I recommend that if possible you
substitute electric devices for the breakfast
and lunch cookery and also to lighten cook-
ery generally. I have a charming little elec-
tric device with which I can cook eggs, make
toast and heat the coffee all at one opera-
tion, and I do it at the breakfast table, not
in the kitchen. I can even grill some bacon
at the same time. Why, then, go into the
kitchen? Certainly electricity is a summer
boon for the nimble housewife in other ways,
why not in cookery?

| B e i e S I I e S A

(Coniinued from page 211)
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t 25 New Flowers In 25 Years—Burbank

transfer of pollen, and paused for an in-
stant, his little brush raised like an orchestra
leader’s baton above the blossoming field.
There is no alchemy to the production of
new and larger and better flowers and fruits
and vegetables, I use only earth and sun
and water and air, with careful selection of
the parent plants, with patience and care in
pollenization, and close observation. I mere-
y aid nature to do in a few years what she
alone and unaided would require centuries
to accomplish. There is not a factor in my
work which every plant-grower does not

e at his disposal. My laboratory is the
. s; I live close to the soil, and from
it I receive new strength daily, and anp ever
ncreasing knowledge of the world of plants.

fThe abandoned fruit tree in the corner
O your garden was planted perhaps a gen-
€ration ago. Yet a twig cut from it today
glay Produce an abundant supply of fruit,
f;v bY_Er_aftmg and budding, you may trans-
vorm it into a tree producing half a dozen
:rr.:etxes of fruits. There is nothing mys-
hd’“.‘“ about it; you merely take a hand in
pe Ping nature produce the improved forms
Jruits, vegetables and flowers that you
€. irst of all, however, you must
a plan, a definite objective in your
-breeding, and you must adhere to that
until the objective is achieved. That
it Nature has been doing for uncounted
» it is what the plant-breeder must
years. There is nothing which will
place of care and time in this work.
year that my experimental farm
nﬁm, half a ce‘rlnsury and more

returns were .20, but T was
discouraged. A fruit grower wanted
prune trees, and wanted them for
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20,000

planting that season. By planting almond
seeds under gunny sacks and keeping the
sacks wet, I forced their growth until, in
three months, I had 25,000 almond roots,
sufficiently strong to carry prune grafts. I
then went into a prune orchard. From some
fifty or sixty trees, I cut 20,000 buds, which
I applied with my own hands to as many of
the almond seedlings. They grew, I de-
livered the prune trees on time, and some of
them are still growing.”

At least two towns, one of them, V_acaville,
quite a commercial center, owe their pros-
perity and growth to Burbank's development
of the plum, now known by his name, of
which thousands of carloads are shi_pped an-
nually from the orchards surrounding these
towns. A better apple, a larger prune, a
disease-resisting pear, a finer-flavored peach
—these are some of the contributions he has
made to the fruit-grower. Among the flow-
ers he promises, not yet so well _develop_ed
as the roses mentioned, are a gladiolus with
blossoms five inches in diameter, growing all
around the stalk, instead of on one side as
do present varieties of gladioli; a new lily
of large size with several colors coming from
the same bulb, developed from a wild lily
sent to him by a correspondent in China; a
giant zinnia, six inches in diameter; three
close-growing shrubs whose entire tops burst
into a solid mass of flame-colored blossoms;
several flowering climbing vines, developed
from wild vines received by Burb:'mk some
vears ago from South American friends, and
a leek which, though retaining its edible qual-
ities, bears long stems of fragrant blossoms,
not unlike hyacinths, making it suitable for
the flower garden as well as for the vege-
table patch.
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Learn

ectricity
bYAc;ual_}‘lorK

Students Winding
Huge Stator

In the Great Shops of

Coyne

- - -

Complete Training in

w Get_into the BIG PAY
12 Weeks Ci; 5% whote world
of Electricity is open to you as a COYNE-trained
Electrical Expert. 12 weeks from now you can be an
Electrical Expert no matter what you are doing today.
Make this the most profitable am‘f enjoyable summer
of your life. Come to Chicago on beautiful Lake
Michigan, the greatest Summer Resort City and the
Electrical Center of the world, I’ll pay your Railroad
Fare from anﬁluce in the United £tatos! Clip Cou-
pon Now for Full particulars and for Big Free Book

Earn $60 to $200 a Week

Coyne training is pracﬁcd,money-mnlﬁngminin%—
not correspondence. You work on the greatest outlay
of Electrical Machinery in any school in the country,
evomhli:ﬂfmm Doorbells to Power Plants—every-
thing to ¢ youa thoroughly-trained BIG-PAY EXPERT.

You Don’t Need Education

It makes no difference
or Experience .. caveation vou
have had, or what kind of work you are doing now,
I’ll_make Em an_Electrical Expert through the
COYNE LEARN-BY-DOING METHOD! have
done it for thousands—I will do it for you!

0 — Auto city Course
and

'l pay your Railroad Fare to Chicago, from any
place in the United States if you act quick! And
right now I am including absolutely free of extra
charge, my complete Radio Course and Auto, k,
and Tractor Electricity, CLIP COUPON NOW!

Earn While You Learn
Employment Department
helps you get a job to earn a
e fos e
9 ob on
Station. Tnegf%' eradastlon. 2

funelgenddunc,  Send Coupon NOW!
i Don’t delag a minu t my
big Free Book and full par-

speak. ticulars of my special offer.

COYNE ELECTRICAL SCHOOL
Dept,533-B




286
When Marriage

is FATAL

Men who are serving prison

terms for obtaining money
or goods under false preten
ges — men who have been
hanged or electrocuted for
killing other men, are ne
whit worse than many a

man walking the streets to-
day who has falsely gained
the affections of a young
girl, married her, and then,
through his physical or men-
tal rottenness, Kkilled her
every hope of future happi-

ness.
Fatherhood should be a
Felony, punished as a Capi-
tal Crime, when a man kn
ingly slaughters all that
most sacred in a woman’s
heart; her faith in the abil-
ity and character of her hus-
band, her expectations of a
happy home, her hopes of
some day becoming * the
mother of healthy, strong,
laughing little ones.

Make Yourself Fit
Before you Marry

Stop! Think! Don’t take
the fatal step. Fit Yoursell
for matrimony before you
ask any woman to marry you
She can’t know the things
about you which YOU know
and many of your men
friends know. If you are
weak, watery-blooded, bili-
ous; with your tissues rot-
ting away with constipation
and your manhood lost
thru early excesses and dis-
sipations, wyou are Unfit—

STRONGFORT Unclean—in no condition to
The Perfect Man marry her or any other girl

Don’t Do It! You will regret it all your life. And the
girl who loves and trusts you now will despise and de-
test you when she learns the truth. Don’t lead her to
the altar until you are a real man in the fullest sense
of the word. Get rid of the ailments which mean life-
long misery to you both. Put on flesh, if you are a
walking skeleton; trim down, if you are grossly fat.
Build yourself up until you are fine and fit again. You
can do it—if only you will exert your Will Power and
begin NOW!

Restore Your Flagging Powers
and Manhood

I will tell you what to do and how to do it. I have
spent my life studying Nature’s way of restoring health,
strength and vigor to men and women who have lived
too hard or too fast; who have, through ignorance or
;nl!si.t”rlohted Nature’s Laws and are paying the penalty
or

STRONGFORTISM
The Modern Science of Health Promotion

Physicians and surgeons appreciate thoroughly the fact
that—in a_great number of cases—the rebuilding, re-
vitalizing Forces of Nature alone (when the Cause of
the trouble has been removed) Will Work the Cure.

STRONGFORTISM is a Science which I have devel-
oped out of and founded on those Forces. I have spent
practically my whole life studying them, classifyin<
them, learning how to apply them to individuals. By
means of Strongfortism T built myself up and have won
the World’s Award as the Most Perfect Specimen of
Physical and Health attainment. Through it I have
helped bring hajpiness to my pupils In every part of the
Werld. If YOU are weak, sickly, anemie, burned-out,
Strongfortism will show you the one scientific certain
road back to health, strength and virility. | guarantee it.

SEND FOR FREE BOOK

«“Promotiom and Conservation of Health, Strength and
Mental Energy.” It contains the elements of Nature's
most corrective and rebuilding forces. Every man and
woman ought to read it. It will give you facts about the
human organism which probably you have never known—
facts that those who are married or about to be married
cannot afford to be without. It will show you how you
can be a real, red blooded virile man and fit yourself for
the joys of married life. It's absolutely free. Just
mark the subjects on the consultation coupon on which
you want special eonfidential information and send with
10¢ (one dime) to help pay postage, ete. Send for my
free book Right New. TODAY! g

LIONEL STRONGFORT

Physical and Health Specialist
Dept. 1803 - Founded 1895 = Newark, N. J.

-——— o = = = = = -
FREE CONSULTATION COUPON
Mr. Lionel Strongfort, Dept. 1803, Newark, N.
book, “Prometion and Conserva-
e g 7 At and Mental Energy,’’ for

tien of Hea Streng
posta which I enclose 3 10-cent plece (one dime).
I hlv.::rlbd (X) befare the subject in which I am
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A CENTURY OF EXCAVATION
THE LAND OF THE
By James Baikie, F.R.A.S.
514" x 834”. Published by Fleming H.
Revell Co., New York. $3.00.

v v v

e

This exhaustive treatise is most interesting.
Mechanical readers will be attracted by the
discovery of Flinders Petrie, the very eminent
explorer, as to the working of stone by the
very ancient Egyptian. Bronze saws with jewel
cutting points like the modern diamond saw,

were used in the remote centuries in Egypt, and
the accuracy of the work on stone far surpasses
modern practice, The diamond drill of today is
used to extract a core from rock in many cases,
but the modern drill core cannot hold a candle
to those of the Egyptians. It is simply impos
sible to adequately review this book, and the
statement of that impossibility is our best ack-
nowledgement of its merit. Tutankhamen of
course figures in the text, and the very numerous
illustrations are so apposite and well done, that
they add greatly to its value.

THE NEW THEORIES OF MATTER
AND THE ATOM. By Alfred Ber-
thoud, Prof. of Physical Chemistry at
the Univ. of Neuchatel. Hard covers,
514" x 834", 259 pages. Published by
The Macmillan Co., New York. $3.50.
The expression “New Theory” is one that

excites a certain amount of resistance in the

mind, it being far pleasanter to feel that the
old theory, notably that of atomic chemistry, in-
stead of being killed off and put into the dis-
card, is being developed. But when we come up
against relativity, there is no knowing what will
happen, and so we find here Michelson’s ex-
periments given, but in rather too brief a form.

Michelson’s results that the earth is motionless

in the ether certainly appears to puzzle, but its

explanation by the still more puzzling Fitzgerald-

Lorentz Contraction, which tells us that a brick

moving with the velocity of light would be thin-

ner than a playing card, does not give much
comfort. Perhaps we can find some of that mis-
sing comfort in the fact that only a dozen men
have been said to understand the Einstein Theory,
that one of the U. S. astronomers in a casual way
told the writer that it was not understood by
the astronomer in question. The theory of

Quanta and what has been picturesquely termed

“the granular constitution of energy’’ are given

adequate space. The book really is quite attrac-

tive.

(By an oversight in the proof reading, the name
of Professor Michelson is wrongly spelled in text
and index.)

THE KINGDOM OF THE HEAVENS.
By Charles Nordmann, translated by E.
E. Fournier D’Albe. Hard covers, 514"
x 834", 261 pages. Published by D. Ap-
pleton & Co., New York. $3.50.

The treatment of astronomy in this work is cer-
tainly popularized, as all sorts of interesting and
odd questions are taken up. Throughout the
treatment is exceedingly popular. It is quite
curious toward the end to find the fact brought
out that it is well nigh impossible to really prove
that the earth rotates on its axis. The author in
bringing out this proposition of course refers to
Einstein’s theory of relativity, which he says has
revived the old problem of whether the earth turns
or not. There is lots of Einstein in the book, and
Planck also appears. Some interesting figures are
given; the greatest celestial velocity for instance,
so far observed, is 4,000,000 miles per hour, but
this is little more than 1/200th, the speed of light.

ANALYTICAL CHEMISTRY, based on
the text of F. P. Treadwell, late Prof.
of Analytical Chemistry at the Polytech-
nic Institute of Zurich. Hard covers, 6”
x 914", 811 pages. Published by John
Wiley & Sons, New York. $5.00.
Gravimetric and up-to-date quantitative analysis,

such as this one, is greatly to be welcomed.

About 750 pages are devoted to the elaborate

treatment of quantitative analysis, principally of

inorganic substances, although it is impossible of
course to give a sharp division between organic
and inorganic analysis. For the old time chemists
who have not been in active practice for some
years, it makes absolutely good reading, as it
gives the last methods of modern analysis. Tt
1s illustrative with very simple and nice illustra-
tions, quite sufficient in number, and the treatise
n.nrmly to be commended, and the reviewer only
wishes if he can find the time, that he may read

IN
PHARAOHS.
Hard covers,

it as a complete book.

Book Review 3
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12-Cell — 24-Volt
Storage‘B’Battery

Positively given free with eac!
purchase of a WORLD “A’!’.
Storage Battery. You must
send this ad with your order,
WORLD Batteries are famons
for their guaranteed quality
and service. Backed by years
‘ of successful manufacture and
thousands of satisfied users,
Equipped with Solid Rubber Case,
an insurance against acid and leak-
age. Yousave 60 per cent and geta

2-Year Guarantee

Bond in Writing J7ORLD Bat- | Appro
““tell thelr friends,’” That’s our best proof and bn
of performance. Send your order in toda: ed
Solid Rubber Case Radio Batteries | 25 Standard
6 Vol - . $11.25 | by Leadin

|
Yolt, 100-Amperes . . . .
Authorties

6-Volt, 120- Amperea.
s

6-Volt, 140-Amperes

6-Volt, 13-Plate ., “ - -
12-Volt, 7-Plate . . . , , . . 16.00
J
Send No Money /it sate but;
we will ship day order is ved, by Ex-
press C. O. subject to. gour examination
on ). FREE ‘B’ Battery included.
IEx;rll' Ofgl;_db pcrncent diuot&nt for cash
n full wi er. Buy now guar-
anteed battery at 60 per cent =a ing to you.
WO BATTERY COMPANY
1219 So. Wabash Ave., Dept. 19 CHICAGO, ILL.
d of

S id i ®

and
TORAGE BATTE

S Covyriahiod | |2 /K
ERNMENT JOBS
$1140 TO $3300 YEAR

ALL POSTAL SALARIES JUST RAISED
MEN—WOMEN, 18 UP

7 Franklin Institute
Steady Work No Layofis 7 Dept. EI8I
Paid Vacations e Rochester, N. Y.
Gentlemen: Kindly send
Common education 7 me, at onec, and entirely
sufficient 7  without charge, list of U.

Government big paid positions

# now obtainable. Advise me alse

regarding the salaries, hours, work

vacation and tell me how I can L]

position, sending me also free sample
coaching,

/, Name

7 Address

Mail coupon
today—
SURE

TO LEARN RADIO

75 to $200 a Week
l?ight uow.sglﬂ'!" here. bl
easy money 1S |

insparetime. Noprev:
) P riencenecessary-
L toenter thisnew, ud
1,000 Mile Receiving
e oe-stady methods e ree ik it Ko
ntr&;‘;}mple. 0 o “:' i."‘:ﬁlw

on 0 0 n, repal
inds. Send fnrpl?:erltnre_ tell

set
and how we give 1,000 mile r;s'“"
miss this big offer — ACT. E::::;"""
Radio Associa
Ravenswood Ave., Depts G-7
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2-"54\:
GUARANT e
0D |
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tmenes Tl
whﬂe for big jobs.
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Battery Prices

SMASHED!

To Consumers Only
.8 Here is a real battery quality,
H waranteed to you at prices
thatwill astound the entire bat-
tery-buying public. Order Di-
rect From Factory. Put the
Dealer’s Profit in vour own pock-
:-::g et. You actually suve much more
H than half, and so that you can be
convinced of true quality and perform-
ance, we give a Written 2- Year Guaran-
‘Here is your protection! No need to
ce a chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the prices!
Auto Batteries  Radio Batteries
6Volt,11 le.ﬁ.so €Volt,100 Amp.$9.50

samumsas

5w

sanmsmas

Plate, 50 6Voit, 120 Amp,11.50
Y] Plate.13.00 6Volt,140 Amp.13.00
Buy D ~Ser d !:o "‘nu.,.d
. Si name an -
We sk no oo tod. Bartory will b ol igoesd
same day we receive {our_crd.cr Express C.0.D.
subject to your examination
Secom P..."“‘; oach bactery
8 eac! o
555":1' ow g‘-’} discount
for cash in full with or-
der. You cannot lose!
SONTKD] your order today
ARROW BATTERY CO. -
Dept.9 1215 So. ARROD
Wabasn Ave.,Chicago Ba

Get this great new

MAP of THE AIR

A MARVELOUS new way to chart your radio
exploits—a beautiful Air Map, printed in three
colors, iwith every station clearly marked and
Time zones outlined! Size 28 x 34 inches.

There's no limit to the useful and amusing ways
you can use Collier'’s new Radio Map of the U. S.
and Canada. With its help—

You can find out INSTANTLY
how far any station is

If you use a directional aerial, you can point the
loop exactly toward the station you want to get.
The map also outlines the radio districts, and gives
tan alphabetical list of all stations and their opera-
ors.

Thousands have already been sold. Get yours
today! At your news-stand or radio dealer’s, only
twenty-five cents — or just mail a quarter to us.

P. F. COLLIER & SON COMPANY
260 Park Avenue, New York City, RMB 3303

many wonderful money oppors
tunities are waiting for you nsa &eﬂ
in the livest, fastest growing Big Pay in
the world~RADIO1

E PISTOL

and Dogs
B Sapr,

Electrical
Training Book
amazing FREE book on electricity.
earn $150 to $600 a month in this

Famous 8 & H shop-type training fits you
Sselur-'it:o system. Lack of
ERING ‘co.,

FRE

My ard for
to

or education no bar.
Chicage, 1H.

WERDEN UND WESEN DER ASTRO-
LOGIE. By Robert Henfeling. Soft
covers, 514" x 814", 94 pages. Published
by Kosmos, Stuttgart, Germany.
For those who interested in the hist

what may be properly termed an almost extinct
and a totally false pseudo-science, this book
may be recommended as giving a very nice pre
sentation of what the occult philosophy of th
ancients was, how they endeavored to draw c¢
clusions as to the future from the stars. It dc
seem as if it were a waste of time to resuscitate
so false a bit of history.

are

STANDARD ELECTRICAL DICTION-
ARY, by T. O'Conor Sloane, A M., EM.,

Ph.D. Hard covers, 5" x 714", 790 pages.
Published by The Norman W. Henley
Publishing Co., New York., $5.00.

The Standard Electrical Dictionary has been a
popular work for many years, and has been con-
stantly added to, so as to be up to date. In the
present edition after the first and second parts,
a third part has been added which is devoted
to the definition of radio terms, but these terms
ha\'e now l)cfomc SO numerous fh"lt we cannot
but feel that this section might have been much
longer. On turning back into the second part,
we find many wireless definitions, so that the
two sections put together give a pretty good
presentation of the subject. The absence of an
index is greatly to be regretted, because so many
of the terms are two or more words in length,
so that an index is really needed.

ADVERTISING RESPONSE. By H.
M. Donovan. Hard covers, cloth
bound, 5%” x 814", 195 pages. Pub-
lished by J. B. Lippincott Co., Phila-
delphia, Pa. $2.00.

This interesting and valuable advertising text-
book gives the results both in tabular and graphic
form on researches made in seven Philadelphia
high schools, where the response to different
well-known grades of merchandise was tested with
the aid of one thousand senior students, five
hundred young men and five hundred young
women. .

These high schools were spread over the city
of Philadelphia, so that each district in the city
was represented, and the results, therefore, give a
true cross-section of the city as a whole.

The manner of making the tests was by means
of a questionnaire sheet, and this sheet included
a list of the most common everyday commodities,
such as bread, butter, cake, cigars, tooth paste,
typewriters, pianos, razors, etc., and lhe manu-
facturer's name of each commodity which came
to the mind first was to be put down under
each item. .

The analysis of the questionnaires proves very
interesting reading to anyone interested, even
slightly, in modern advertising. Store merchants
would find this book of very practical value also,
and among other things, which the reviewer
read with great interest, was the section in which
the advertising programs of some of the leading
American manufacturers were given, these reports
including the amount of advertising space given
annually to newspapers, street car signs, store
signs, etc. The wvalue of these various forms
of advertising as ascertained aifter the expendi-
ture of huge sums of money by such manufac-
turers as the Gillette Safety Razor Co., Colgate
and Co., etc., are of unestimable value to any
student of advertising. 4

A very complete index of various brands and
names is discussed in the book, as well as a sep-
arate index of advertising influences and 1}:11’1:
page references. There are forty-five grap lg
charts showing the influence of well adv=rtlsed
brands of goods, and the response of m:{les an
females on certain kinds of mcrchand:seh ar}él
foods, etc. All in all this is a book that shou
find a place on the desk of every advertising
man.

CIVIL ENGINEERING, Vol. 398 of In-

ternational Library of Technology. Hard
covers, 514" x 9”, 31 pages. Pubhshed;)y
a.

International Texthook Co., Scranton,

: g v A d
Covering mechanics, statics, hydrostatics an
pneumatics, this volume, one of the large %?ﬂle;s
comprising the International Library of l ect:
nology, starts with the fundamental principles od
mechanics accompanied by simple mathematics, an
this leads up to the study of analytical statics.
This deals with such high sounding subjects ads
concurrent coplanar forces, but this is dtscusstc’
in such clear style that any student in geome :l)
can readily grasp the subject as here explained.
Other subjects taken up in the work are kine-
matics and kinetics, hydrostatics and pneumatics,
A closing chapter deals with the rudiments of
analytic geometry. This is a well edited volume,
and it should find a place on every engineenng

student’s book shelf.
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Become a Commercial
Electrical Engineer
= |n One Year

Or Learn an Electrical Trade
In Three Months

at this F amous School

No calling offer u
bounde » the

recent o I
field has become so wide 3
diversified that there has
sprung up a great demand
for Electrically trained busi-
ness men, consulting and
efficiency engineers, men
who can handle Commercial,
Automotive and Engineer-
ing problems.

Course
Ppexcelled

s for Ihi_< reason that this recognized school ha
ganized a special course in Commercial Electrical Engineer-
ing which may be completed in one year, This course is

or-

unexcelled and stands entirely alo It is a combinatior
of several standard courses which ave been succes
taught for many ye but have been re-arranged and

ified so that you ¢ get a complete electrical educatior
one year of full-time instruction if you are qualif
Should you lack high school credits, you can make them
up here in a comparatively short time. Ambitious young
men with eighth grade schooling or some high school train-
ing and limited means can select any or all of the sl r
courses, each three months complete in itself, Tuition rea-

sonable,
I. LIIGNHGT. HEAT and POWER WIRING AND TEST-

MOTORS AND GENERATORS,
POWER RANSMISSION, ARMATURE WIND-
ING, MAINTENANCE AND REPAIR. MOTOR
GENERATOR WORK.

3. AUTOMOTIVE EII. E{ IIRICITY. including IGNITION,

ECT
STARTING, LIGHTING AND STORAGE BAT-
TERIES FOR AUTOMOBILES, TRUCKS, TRAC-

2, D.C. AND A.C.
iy

TORS, AEROPLANES, ETC.
4. RADIO SALES, SERVICE, BUILDING, AND
BROADCASTING.

IN ADDITION TO THESE FOUR SECTIONS, COM-
MERCIAL ELECTRICAL iINEERING STUDENTS
WILL RECEI TRAIN IN COMMERCIAL AND
ACADEMIC SUBJECTS, including Drafti .-

lish, Business Law and Condensed Elect

Special

Those whe cannot come to Milwaukee, write for information
on Home-Laboratory Training.

20th Anniversary Offer

Save $25.00 to $100.00 on your training, Be a Man of
Action and get full details TODAY. Mail the coupon.

ECHARL of ENGINEERING

Founded 1905
Dept. S1-825, 415-417 Marshall Street, Milwaukee, Wis.

Please send me information on

..Complete | Year Course.
3 Menths In ............. .
..... .Home Laboratery Training.

BIRS <ot s s i o sassssssessss AGD ioen
e o A
CHER .. ana State .....
Education

ADDING MACHINE
VEST POCKET SIZE

Does Work of $100 Machine.
Guaranteed for 5 e Not a toy.
Anyone can operste It. Will not make mistakes.
LLet this machine do your figuring. First cost ia
last cost. Everybody peeds one for fguring.

Total Cost

FREE TRIAL — Send No “mu!
Just write “Send me a Baby Calculator™
ive your name and address We will ship it
mmedistely, all charges prepaid. On delivery
pay postman §2.50 You can return it after
10-day trial for full refund if the Baby Calen-
lator is not the greatest time and labor saver
T Tnia i the | ced practical cal
cal-
T iaader Order today.

ADDITION culating machine made.

SUBTRACTION | |
i BA

i"”é"”'“‘“o“ Y
IVISION e
z AGENTS Every business firm,
man or woman, will
buy the Baby Calculator on sight. COMMISSION.

Print

Your Own

Cards, Staticnery, Circulars, Paper, ete. Save

money. Print for others, big profit. Complete
outfits $8.55 Job press §1%, $35, Rotary $150. All
easy, rules sent. Write for catalog presses type
cte. THE PRESS CO., Y 47, Meriden, Conn.
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The New Radio Stamp Fad

Here is the DX Radio Stamp Album just like the ones we owned  mever be able to own, but there will be many you wij

in our youth, in which were placed the rare stamps of the countries have and be able to show to other radio enthusiasts, Jy's € Proud o,

of the world. Some were hard to get, some couldn’t be purchased ing game. Below the Album is shown the “Proof of Rece tan 1terey

for love or money; but the fun of the hobby was the secking of of which a generous supply is furnished with each Albu?nmn Cardy”

rare stamps and the eventual possession. So it will be with the DX placed in the hole in the card and sent to the station yoy l](;:irt:i‘\hwe
Tings

Radio Stamp Album. There will probably be some stamps you will back a stamp for your Album,

;

rf_i A
OHIO OHIO (C?nt d)
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Proof of Reception Card
This cand s sopplied for your comvenicnce in communicating
with the brosdcaning Hation to procuce an $ARS samp tupplied
by that magon.
1t Is mecemary that definite information, other tha that sppear-
* g i public peia, be given 10 determing the gutbenticiey of your

ehaa
e Trps of Clrenit e
My
Fintlpd PR
The becadensting masinn will sppescists your Slling in the sbove s well
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You can get this handsome

Stamp Album FREE

This beautiful EKKO Stamp Album, illustrated above, will With the Album is furnished ; hensive
be given away absolutely free with a subscription to any one radio map of the United States :mad ](1;ﬁ:d$r1?fup“;?:p;; fpr,,of
of our four magazines: “Radio Neaws,” “Science and Invention,”  of Reception Cards” and also some stickers. The Album €of°
“The Experimenter,” “Motor Camper and Tourist.” tains a list of broadcast stations of the United States and Canad?

Don't pass up the opportunity to get this valuable premium. with wave-lengths and columns for recording dial setting, 8 tab¢

With this album, you can keep through the means of beautiful ?:gsi\tioni arranged according to wave-lengths and a sectiot for
cords.

ved stamps, a certified record of every broadcast station W 3 3 -
you have heard on your radio set. Your friends will enjoy b ¢ have acquired 1,000 of these Albums especially fPrdogo
0 seeing it. su sc.n;)egzsq. 5[)'I'he] coupon on this page filled out and mall'cp;ian
5 4 E g us with $2.50 will entitle v . hs' subscriPe]
. The album consists of 96 pages, size 9 x 12 and is bound in  to any one of our fou: ;):g;:ina“twa;i;eor;on;fs‘hm EKKOY
extra heavy stiff cover. Stamp Albums free. x A
- - - -----------------------ﬂ-------------------------------‘--------- :

ER PUBLISHING CO., Inc., 53 Park Place, New York, N. Y. g
ol

I have decided to take advantage of your special offer. I am enclosir el
and I : ” i Y ¢ sing $2.50 f rear’ s e Radio :
Invention,” ( ) “The Experimenter,” () “Motor Camper and Tourist” aﬂ:ir(\}le! ;:aﬁﬁau‘gi::{;l;r{h:?m(wh)ich ot .-,u,e-f
(Mark to which magazine you wish to subscribe)
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NEW YORK
isNOTan
EXPENSIVE CITY

OR genuine comfort,

unusual convenience
and real economy, stop
at the popular Hotel
Martinique. The rates
of $2.50 per day and up—
the special club break-
fast at 45c and the table
d’hote dinner at $1.25

are evidence of the consistent
economy that makes this
modern, progressive hotel one
of the most popular in New
York.

In the midst of the shop-
ping, theatrical and business
centres of uptown New York,
the Hotel Martinique offers a
convenience that is unusual.

Via enclosed subway, you
can, without even stepping
out-of-doors, go direct from
the Martinique to any place
in New York—or the United
States for that matter—as
you can quickly reach Grand
Central or Pennsylvania De-
pot by subway.

your next visit, stop in
and ask us to show you how
you can live right at the right
price in New York.

A.E.SINGLETON, Res. Mgr.

3351 without
o Hqtem”
Martinique
Affiliated with Hotel HAlpin

Broadway-32241» 33%4Sts.

NEW YORK
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RADIO
WRINKLES

UNDER this heading we are going to

publish items of interest to everyone
who likes to build radio instruments. In
order to continue this department it is nec-
essary for our readers to tell us about their
latest experiments. Write us a short de-
scription of some time- or money-saving
kink you have discovered and send it to us
along with a few sketches. Our regular
prizes will be paid for this material. Be
brief and try to put everything in the draw-
ing. Don't be too elaborate. Address
“RADIO WRINKLES” editor, care of
Science and Invention.

|

| about this great offer

L LA S ST T S

PO vww.

DISK DIAPHRAGM

AUTO RUNS
57 MILES'ON
R e
AA GAL. of “GAS
\ new aut ic and self- i
South Da'l‘.ota . wit(;luwhic?l Zut:mzﬁi?:;
ve made from 35 to 57 mileson a
gallon of gasoline. It removes carbon

and reduces spark pl
1 plug trouble and
Overheating, ?:cm be installed by

i;y one in five minutes. Mr. Stransky
Ats distributors and is willing to

se_nd asa . . .
i S ;_r'xple at his own risk. Write

Scribe “. "’ré!‘-? reaching you each month. Sub-
E INVENTION—$2.50 a
Publishing Co., 53 Park PL,

i."',g_n«u.....?,“

Phone Adaptor
PAPER PHONE

A simple phone adaptor may be made from a

sink plunger, All that needs to be done is to

cut through the partition separating the rod

and the cup. Fasten the phone into the cup

by stuffing with paper or cement the umit into
the cup.

Pill Box Mike
PILL BOX

A simple radio-phone mike may be easily mad'e
by making use of an old pill box. A hole is
punched through one side and a mcrophon‘e
button is bolted onto it. One connection 1s
taken from the diaphragm bolt and the other

from the stationary part.

Brings You This

Genuine Underwood

Typewriter
on10Days’ FREE TRIAL

A perfect machine,
complete in every

detail. Read all

Yes, We Will Positively

Ship You

this splendid Underwood upon receipt of only
$3.00. This is by far the most liberal typewriter offer
that has ever been made on so perfect a machine.
Nurlr two million Underwoods have been made
and sold, proving conclusively that it is superior to
all others in appearance, mechanical perfection and
all-round excellence.

Ten Days’ Free Trial
We want you to see for yourself that this is the type-
wnwrfyou ought to have, and, therefore, we make oor
t free trial offer. You merely send us the three
ollars deposit and we ship the machine for you to try
for ten full days before you decide to keep it. If not
satisfied, every penny of your money will returned

to you. s g
Rebuilt Like New
Elnrlsnmnd weo sell is rebuilt just like new. Tt is dis-
mantled right to the very bottom, and remanufactured to make
it just like a new typewriter, with new enamel, new nickel, new
aten, new koy rings, new type; a complete, perfect typewriter,
with two-color ribbon, back spacer, stencil device, automatia
verse, tabulator, key shift lock, etc. Impossibie to
tell it from a brand new Underwood, either in appearance,
durability or quality of work.

Easy Monthly Payments

Our easy monthly payment plan makes it poasible for YOU to
own this splendid machine without having to pay out any big sum
of money. You will hardly know you are paying for it. REMEM-
IlER.gqu have the full use of the machine, just the same ea
though it was fully paid for.

Over 325,000 Sold

Over 325,000 people have purchased and been satisfied with our
product, What better proof could anyone ask of the perfection
of our typewriters and the integrity of this firm?

Your Money Back

es, you can have your money back if you want it. fi

zlvo examined the typewriter carefully, it wwrltAn f::t::'n

=§ you dac;d:ag‘t;:nq;ymnuol: whatever that ;&nu do not care for
, you ma; it to us at our expense and ev

have paid will bo cheorfally and promptly refunded =

No Obligation on Your Part

When you send in the coupon for either further infi i
aboat mw“" typewriter offer or for the typewriter c:"::“;l‘r‘ﬁ:

our free 1 plan, you are under no obligati hat: i
B HETR A TVl e R
‘waot to keep it,

Write Now for Our Big
Typewriter Book

telling all abount our great bi ty?rwritar factory. In this boow

we illustrate and describe all of the v;ri:‘u:’;:’rﬂe‘.:sn of re-

enameling, renickeling and assembling this splendid Under.

.woodn iy Llr‘:! nlliz,inuse:lﬁlnr w-hrl how i.ll::h part is ’Mod ined
ully an Oro y to insure

chine being one you wi bomggmown. =73

Write Right Today
Use Coupon Below

SHIPMAN-WARD MFG. CO.
B-216 Shipman Bldg., Chicago
Send me your big bargain catalog and
complete details of your surprising
offer, without obligation on my part.
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Polarity Indicator

| To Practica] Men
and Electrica]
‘Students:

Yorke Burgess, founder and h
the famous electrical school beari :

: rin,
his name, has prepared 2 pocket-gi,: |
note book especially for the practitl:le[ ‘
man and those who are taking yp lhl
study of electricity. It containg drawe_
ings and diagrams of electrica] ma-
chinery and connections, over two
hundred formulas for calculations, apq |
problems worked out showing how th,
formulas are used. This data is takey
from his personal note book, which
was made while on different kinds of
work, and it will be found of valye ¢,

Aviation
Brings Quick
Success

O young men of daring no other

I field of work offers such a fascina-
tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation. As yet, aviation is practically

STORAGE BATTERY
STARCH AROUND
POSITIVE TERMINAL

TURNS BLUE

4|

[T Y VT

10DIDE OF POTASSIUM

in its infancy.” But now is the time to SOLUTION WITHALITTLE anyone engaged in the electrical busi. |
get in. STARCH ADDED 2l
The drawings of connections for
A.'mamg opmﬁes electrical apparatus include Motor
in Airplane Industries Starters and Starting Boxes, Overload |

and Underload Release Boxes, Rever-
sible Types, Elevator Controllers,
Tank Controllers, Starters for Printing
Press Motors, Automatic Controllers,
Variable Field Type, Controllers for
Mine Locomotives, Street Car Control-
lers, Connections for reversing Switch-
es, Motor and Dynamo Rules and
Rules for Speed Regulation. Also,
Connections for Induction Motors and
Starters, Delta and Star Connections
for Auto Transformers, and Trans-
formers for Lighting and Power Pur-
poses. The drawings also show all
kinds of lighting circuits, including
special controls where Three and Four
Way Switches are used.

The work on Calculations consists of
Simple Electrical Mathematics, Elec-

In the automobile industry and in the moving
picture business hundreds of men got rich by
g:ttmg in at the start. They made their success

fore others woke up. Today, these lines offer
no greatei]quortunines than a hundred and one
others. BUT 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.
Youdo not have to make yourself study—it is
like reading an interesting book that tells you
things you have 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
is more, after one read-
mi. the student gets
atho:

When the polarity indicator is connected to a

storage battery, the solution around the wire

connected to the positive terminal turns blue.
—By Jos. B. Miller.

Switch Points

of These Positions

such a valuable course

tice. Each n is

ri Units, Electrical Connections

natin athorough understand- trical Sl b5 5,

mrln _g mga_Onehneve’i" tires of (‘alct}]atmg Unknown Resistances, Cal-

g f:?,i,;',‘?‘ﬁ;‘_‘; ax{&"‘hii culation of Current in Branches of

Big Paying student, says, “I am in- Parallel Circuits, How to Figure
Prepare Now for One | deed surprised that

Weight of Wire, Wire Gauge Rules,

. bt T F oy | Ohm's Law, Watt's Law, Information
Aer;;;lhhc;{sl.l#lmc‘!'h oractical men for so 1 regarding Wire used for Electrical
A teul Ensi S ittle cost. Purposes, Wire Calculations, Wiring
$100 to $300 per w = = Calculations, Illumination Calculations
et Eabtie Pefs?::ia(-}n SWITCH POINT ]Shunt Instruments and How to Caleus
R . Instru ate Resistance of Shunts, Power Cal-
week by Experienced Men : . . B E

M.“ph.:'sfb::ﬁu M:n who have had ac- Old switch points may be utilized as dial indi- I cul.auons, Efficiency C?lculatlons, Meas-
$40 to $60 per week | tua] experience give cators, connecting screws on condensers, or as | uring Unknown Resistances, Dynamo
uhs?smn you personal attention. contacts on a key.—By Geo. Wendt, Reporter and Dynamo Troubles, Motors and
. o per week 1&3@%%25}33% 15816. Motor Troubles, and Calculating Size

per year and up b!_lll]leﬁn:ﬁThey tell you of Pulleys.

thin, at are essen- | .

$40 to 365 per week | {ror5s A L | _Also Alternating Current Caleula-

A Novel Tyner

MOVING STICK BACK 3. FORTH OPENS £ CLOSES COIL
VARYING WAVE LEN6TH ——

tions in finding Impedance, Reactance,
Inductance, Frequency, Alternations,
Speed of Alternators and Motors,
Number of Poles in Alternators of
Motors, Conductance, Susceptance, Ad-
mittance, Angle of Lag and Power
Factor, and formulas for use with Line
Transformers.

The book, called the “Burgess Blue
Book,” is published and sold by us f‘:l[
one dollar ($1.00) per Ccopy, posIPﬂ‘s‘
If you wish one of the books, send IIr
your order with a dollar bill, Ch'd:
money order. We know the yll“‘ﬁs_
the book and can guarantee its 82
faction to you by returning your hav-
if you decide not to keep it after
ing had it for five days.

easy to read and un-
derstand,

Get Big FREE Book—Now

Send cou below for New Book, just out, **
portnnmg’?n the Airplane Industry.” It iscx?g:
teresting and instructive. It will show you many
l.h.ing 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.. Dept. F.F.7 Chicago, III,

COIL OF4D TURNS N220S € C
WIRE—.

g COIL FASTENED' AT
\ TTOM WITH !AD:

A novel crystal set is composed simply of a

coil, a simple crystal detector, and a few bind-

The set is tuned by opening and

The high waves are reached

by closing the coil, and the low waves by open-
ing it—By Arthur A. Blumenfeld.

McCLURE PUBLISH
Dept. D.R.-720 Cass St. ‘L,
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ke Money Taking

PICTURES

.mendous, big-paying opportunities
"al'rr;n:‘(;wn for ambitious men in Mod-
ern Photography. This is the picture
age. Magazine and newspaper publish-
ers buy thousands of photographs. each
Vear. Every manufacturer sends out
high priced pictures of his products.
wants portraits. Photog-

Every home L
raphy is a business running into
————"""] millions of dollars each year.
Got $100 for And there is a great shortage of
Flood Pictures trained photographers.
" mtatanay
1wk $%%a | Eam $3,000 to $10,000 a Year
Sold them for Hundreds of men are earning
¢100. 1 have big money and establishing their
peen able t0 BUY § own husinesses.  Even during
my house and 10t | coare time, while training. you
from the sale of § oon “make $75 a week easily—
ulcvu_n’-‘“" Cole no matter where you live!
Ciwanineton. | Amazing New Easy Method
."ﬂ’r];’\',,zsgi'-f’{“ 1 show you at home, how to do
llaﬂ":ub&'r Went the kind of work turned out by
¢ two days last the big studios In New York
e k on home and Chicago! I show you how to
eetait work | make big money within 30 days!
End made C. M. Cole bought a home with
A. G. Hug money he had made when only
7 Kentucky. half way through his training.
So well do I know what I can
b= do for you that I guarantee

under bond to return every cent of your tuition if you
are not thoroughly satisfied.

Professional View Camera FREE!
Write at once for Free Camera Offer
—11 give you, free, a splendid pro-
fessional view camera., You will be
astonished and delighted. This offer
open for short time only — so act
quick! No obligation.

INTERNATIONAL STUDIOS, Inc.
Dept. 142B

3601 Michigan Ave., Chicago, U.S.A.

CHICAGO =l ;

TECHNIC

{220d YEAR] COLLEGE

Intensely practical training in Drafting and Engi-
moring_—civil.mechaniul,electricn . structural
=Architecture. 2 year Diploma; 3 year B.S. Degree;
special short courses. Courses adapted to your needs.
No time wasted. Instructors are experts. Our gradu-
ates are in constant demand. Opportunities for part-
time work while studying. Day and evening classes.
Athletics. Enter any time. Low tuition— terms.
Write for 52-page illustrated Blue Book, describingop-
portunities open to our graduates. Chi ‘Technical
College, B52 —Chicago Tech. Building, %hicago, T,

T TN

100 ENVELOPES
Printed with your Name and Address

Clear, white bond ;
e paper, with envelopes to match.
blz:rin'i‘me and address printed in b';eautiful. rich
e %, both paper and envelopes, and sent to
i andpmd for on|yu$l.00. (West of Mississippi
1 Yaag ﬂloutsxde of U. 8. $1.10.) If inconvenient
turned iie money, we will ship C.0.D. Money re-
today, Jpie. 4T€ ot more than satisfied. Order
AGE*TS rite name and address plainly.
us. W MAKE BIG MONEY taking orders for
€ us today for our agent’s proposition.

ELITE STATIONERY
. COMPANY
’f'i';“"" Street Syt P,

Have yoy
read the

o article on page 40 In Lssue
o e the May

LUMINOUS PAINT?

One ounce assorted colors $4.50
Information and samples on request.

&mom,xolweauustr.d,meﬂwh

Low-Loss Coils

If a length of tubing is slipped over the nails
on a coil form, it facilitates the removal of the
coil without injury, Then again, much neater
winding results, and due to the greater spac-
ing of the wire that can be obtained, a smaller
loss from distributed capacity is experienced.

—Wilkes Dunbhill.

Rectifier Jar
VENT HOLE

COVER / BAKELITE
TOP
LEAD
FRUIT
JAR —i ALUMINUM

If you own a storage “B” battery, you will
welcome this little device which is connected
in series with the battery and a 75-watt lamp
on the 110-volt A.C. line. An ordinary solu-
tion of commercial borax is used as the elec-
trolyte and gives good service for charging.
—E. E. Laufer.

Adjustable Switch

ELONGATED SLOT

CONTACT
POINTS

When it is desired to build a set requiring taps
disposed along a circle of an odd diameter, it
may be impossible to obtain a knob and switch
of the desired size. By filing an elongated
slot in the switch lever, you at once have the
correct solution without much trouble.
—Howard Allen Duncan.

h%Course in

School training bars you from a
guccessful business career., This simplified and
complete High School Course—specially prepared
for home study by leading professors—meets all
requirements for entrance to college and the lead-

ing professions, -
o Othe o. No matter what your business
1 inclinations may be, you can’t

hope to eucceed without spe-

coursesmalizrd training, Let

you the practical trai

need. Check and mail Coupon for Free
Bulletin,

American School

Drexel Ave, and 58th St.

Dept.HH B-26, Chicago

Lack of High_

RN NN EFRN NN NN NENE AR
American School, Dept.H B-26 Drexel Ave. and 58th St.,
Send me full information on the subject checked and
how you will help me win success.

...... Architect Business Law
Building Contractor Lawyer

Automobile Engineer Mach. Shop Practice
.Auto Repairman Mechanical Engineer
.Civil Engineer Shop Superintendent
.Structural Engineer Employment Manager
.Business Manager Steam Engineer
.Cert. Pub. Accountant Foremanship
Accountant & Auditor Sanitary Engineer
Surveyor & Mapping
Tel. & Tel. Engineer
High School Graduate
Wireless Radio
ween.Undecided

Electrical Engineer
......General Education
. Pe@rsonal Analysis

Addr.

Get Busy, Folks!

Make money in your Auto
or at Home

A real live proposition to those desiring to make
money in their autos or at home. Neither cap-
ital or experience needed. Special inducement
to those desiring to travel through United States
and Canada (any size car). Send long self-
addressed stamped envelope and two references.

STERLING SERVICE

Wilmington, Delaware

Demonstra-
tion if desired

ANITA NOSE ADJUSTER

The GENUINE (Patented)

Shapes while you sleep. Rapid, pain-
less and safe. The ANITA is a @en-
] wine and most Comfortable Nose Sup-
porter. Absolutely GUARANTEED
Highly recommended by

- hysicians. =[S
. rite for FREE booklat,
Nature's Way To Happiness®® : P';

The ANITA Co.

Gold Medal . 718 A
Winner Feb.'23 655 High St., N"Eh\\.llgn'('."g‘.nsl BEFORE-AFTER

To avoid the work of boring a multiplicity of
holes for binding posts, a very convenient bind-
ing post can be made by filing to a point a
length of threaded rod and pushing it in to
the baseboard in the correct position,

—G. H. Schmid.

% mir, les
ni on gas and oil—ea. ting—hal
N Tl e e

L 1 ever
100 iten, SARILAC NOW USES TRERMOSTATIC ONTROL
-nnd:f:l “ NS E tehn:ta not necessary to sell thia
'“rxvun e O‘BOI m;urh n&:n your own

A. C. Blancke & Co. D%t 602 W, Lake St Chicage

Insure your copy reaching you each month. Sub-
scribe to S(;IENCFI & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park PlL,



month,

every month by reliable firms, dealers and amateurs from all over the country. b Whether g,
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specialg ';l;hﬂl.

Opportunity Ad-lets

YOU will ind many remarkable opportunities and real bargains in these columns, It will pay you to read and invcstigate the offerip

A o ; A : be included at the above
Advertisements in this section twelve cents a word for each insertion. Name and address must be rate.

accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 wor
Ten per cent. discount for 6 issues, 20 per cent, discount for 12 issues.

tisements for the September issue must reach us not later than July 10th.

The Circulation of Science and Invention is over 175,000 and climbing every month
EXPERIMENTER PURLISHING CO., INC., 53 Park Place, New York City, N. Y.

No matter what you may be seeking, wh

Objectionable or misleading advertisements not accepted,

£ mag,
the

€Pted,
Adve.

Agents Wanted

Agents Wanted (Continued)

Chemistry

Agents—Dest seller; Jem Rubber Repair for tires and
tubes; supersedes vulcunization at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes and
is guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulars how
to make big money and free sample, address Amazon Rubber
Co., Dept. 601, Philadelphia, Pa.

Agents—Write for Free Samples, Sell Madison “Detter-
Made™ Shirts for large Manufacturer direct to wearer. No
capital or experience required. Many earn $100 weekly and
Lonus. Madison Mfgrs., 511 Broadway, New York.

Make-Sell Your Own Goods—Formulas, Processes, Trad -
Scerets.  Modern  master  methods,  Catalog free. .
Thaxly Co., Washington, D. C.

For a worth while opportunity see our advertisement on
Page 201 of this Issue. Sterling System, Wilmington,
Delaware.

Skat Sales Agents Wanted.
Hand Soap, Metal Polish, ete.
Skat Company, Hartford, Conn.

All or Part Time for Skat
Strictly Commissicn. The

New camera takes and finishes photos in onc minute.

Big money and fast sales. Ev b 1 - Make money selling cameras or taking vlmlns_. Exclusive
u:ls'tor hﬁ auto. You charge %?ngngakeu’;l.gg.d !Fein territory.  Crown Co., Dept. 966, Norwalk, Conn.
orders datly easy. Write for particulars and free 1 e

American Monogram Co. Dept. 71, East Orange, N. J. Agents—Make $75 to $100 a week. “Fixlt" Rubber

Repair seals punctures nnqq ,lllm\_-nuu; Sample ln:?.i Mar-

u%%’ e n].u: “{I -“1" $200 ”';,dT“ﬂ" Five sales, Quette Rubber Company, 2325 N. Wolfram St., Chicago.

» per month. arvelous new adding machine. Re- Eas 4 -

3 X 35 Yy Money Applying Gold Initials, Monograms on auto

gfuillt.ufllia ;‘i:jr‘ﬁ.ea.:,wm:ﬁ:hl: "%::@.‘“.‘3;,:1'3"3%‘31 mobiles. Anyone can do Simply transferred from

able, handsome. Five-year guarantee. Oftices, stores, fac-
tories, garages buy one to dozen. A fortune for live agents,
Write quick for protected territory and free trial offer.
Lightning Caleulator Co., Dept. W., Grand Rapids, Mich.

Earn big money fast applying gold initials to autos,
Every owner buys—$1.25 profit on $1.50 sale—particulars
and samples free. Wrlle quick. Lithogram Co., Dept. 19,
East Orange, N. J.

Earn $10 daily silvering mirrors, ‘plating wo";'ﬁ"“hm
h bedsteads, headli utfits fur-
nished. N. Decle Laboratories, 1133 Broadway, New York.

paper; takes 5 minutes. Make $1.30, cost 5ec.
free. “‘Ralco,”” 325 Harrison, Boston, Mass.

Samples

Agents—Big Profit selling New Marvelous pocket cigar
and gas lighters. Sample 235 Radio Lighter Mfg. Co.,
488 Rockaway Ave., Brooklyn, N, Y.

| need agents to handle an article that sells wherever a
typewriter Is used. A highly dignified class of trade to
call upon. Exceptionally large percentage to agent. It
costs nothing to investigate. The Office Speclalties Mfyg,
Co., 7 Jacques St., Rochester, N. Y.

Earn big money selling a glued label representing a girl

pose, beautifully colored to stick on the wind-

$60—$200 a week. Genuine Gold Letters for store win-
dows. Easily agplied. Free samples. Liberal offer to
rﬁ"ﬂ agents, Metallle Letter Co., 441 B., North Clark,
cago.

Write and learn how to start profitable business without
eapital or experience. Silvering mirrors, refinishing auto
headlights, tableware plating. Outfit furnished. Interna-
tional Laboratories, Dept. 23, 309 Fifth Ave., New York.

$10 daily silvering mirrors, plating and refinishing lamps,
reflectors, autos, beds, chandellers by new method. Qutfits
furnished. Write Gunmetal Co., Ave. D, Decatur, Il

Wonderful liminates dl
Preserves records.  Abolishes seratehing.
rocket.  $20 dafly.  Sample on approval
Everplay, Desk H7, McClurg Bldg., Chicago.

for phonographs.
Day’s supply in
If requested.

Agents Wanted Full or Part Time to Sell on liberal
commission new Thermostatic Automatic Carburetor control
Attachment for Ford cars. Increases mileage 1009%. No
holes to drill. _ Attached in 2 minutes. Does automatically
exactly what Ford Manual instruets driver do by hand.
Cadillac now using Thermostatic Carburetor Control under
Rlancke license. Write at once. A. C, Blancke & Co.,
Dept. 883KX, 602 W. Lake St., Chicago.

Robt. H. Ingersoll of $1 Waich fame wants good .men to
sell his Dollar ing outfit, ln.!l:zmlmu invention for
sharpening all makes of safety blas Gui:ueez

business. Agents having remarkable suc-
cess. Full _particulars. Robt. H. Ingersoll, 476H Broad-
way, New York City.

Rummage Sales Make $50 Daily. Offer wonderful values.
Wi lm Wholesale Distributors, Dept. 171, 609
D!.vﬂ’-l BL,:‘M

Money fast sales; gold inftial
’e 5 'a}“ﬁ Tmake $T44 pront. . 1

w-g:? Inl!ﬂll'l_‘_lﬂm m‘:." World

a
shlelds of automoblles. You will be surprised at the profit
you will make. Samples and instructions 15¢ In coin. R.
Chalifoux, 959 Dorion S$t., Montreal, Canada.

More Agents Needed: Our famous Food Products, Soaps,
Beauty Creams, now sold on Credit. Get new plan quick.
Blair Laboratories, Dept. 56, Lynchburg, Va.

Make llmz in Your Spare Time. FEasy to make $1 to
§2 an Hour by following our instructions. No Money or
Experience Necessary. Write Today for partleulars.
nothing to Investigate. American Products Co.,
American DBldg., Cincinnati, O.

American Made Toys

Costs
2365

Opportunity to start Manufacturing Metal Toys and Nov-
elties, No experience necessary. Enormous demand exceeds
supply.  We furnish, at cost, casting forms for production
#nd buy entire output, also place yearly contract orders.
Casting forms made to order. Catalog, advice and infor-
gn:io: free. Metal Cast Products Co,, 1696 Boston Road,
ew York.

Battle Photos and War Relics

For Dens: Relies Collected from Europe's Battlefields,
Firearms, medals, helmets. ete. Tllustrated catalogue and
sample War photographs 23c. Lieut. Welch, 1889 Albany
Ave., Brooklyn, N. Y.

Books

Free—Upon request will send
trating the following books.

You my literature illus-
Astrology,

Learn Chemistry at Home. Dr. T. 0'Conor Sloans
educator and scientific authority, will teach you, Qup bome
study correspondence course fits you to take a Dosition g
chemist. See our ad on page 277 of this issue.
Institute of New York, 66 W. Broadway, New York City,

Chemicals, Apparatus, Laboratory Outfits  Lowest DPrlces
Prompt shipments. Write for Price list A" Licay
Scientific Institute, 338 Bausman St., Mt Oliver, Pjyy.
burgh, Pa.

Correspondence Courses

Used correspondence courses of all schools sold, rentid
and exchanged. List free. (Courses bought.) Le
Mountain, East Chattanocoga, Tenn.

Educational

Schools,  Lowest priees
Economy Educator

Correspondence Courses. All
Terms., Catalog free. Mention subject.
Serviee, 440-H Sansome, San Franecisco.

L T T e T e ey

For Inventors

We Develop Your Ideas into commercial shape for pres
sentation to purchasers making working models, drawings,
experiments or tests. Courtesy, efficiency, secrecy and ample
cquipment; 30 years’ experience. Ducorron-Rich Engineer
ing Co., 504 Pacific Mutual Bldg., Los Angeles, Cal.

Unpatented Ideas Can Be Sold.
\\{\u 'i}-ale the sale.

:- coms I t(e‘l} .rm.ll ll.wd mdwhr‘l!l'
ree particulars (Copyrighted). U
Greene, 808 Jenifer Lldg., “‘a-hlnz(l;;:_ D C

Your Chemical problems solved and worki rocess fur-
nished for Five Dollars. Write me. W. gi‘ugmun Rich-
ards, Consulting Chemist, Box 2102, Boston, Mass,

Patents are expensive. Your ideas can be sold withont
Box

this expense. Complete instructions. $2. Pon-
tiae, Michigan,

Scientific Information for inventors. Caleulations, de-
sizning, scientific books. Commercial lists, patent advice.
Write Sclentific Information Bureau, Baltimore Bldg.,
Chicago.

Inventors. Get your goods on the market. Big opper-
tunities. Informaticn free. Service Bureau. 3703 North

Whipple St., Chicago, 111

If you have a practieal, useful invention to sell, wrile
promptly.  American Patents Corporation, Barrister Build-
ing, Washington, D. C.

New Ideas Wanted. Well known Radio Manufacturer
whose products are nationally advertised and sold every-
Where wants new Radio device to sell, Will pay outright
or royalty for idea or inventfon which is really new

salable. Address: Mr, R. F. Devine, Room 1101, 116 West
42nd St., New York, N, Y. =

W -

T

For the Photographer

—

Have you a Camera? Write for free sample of our bif
magazine, showing how to make better piotures and @

Character, Clair-
voyance, Concentration, Healing, Emnnthmr ‘:L;;Knglill:], '1‘3,"“{{,'“ American Photography, 118 Camera House, Boste™
Mediumship, Personal Magnetism, Personality, Physiog- b - 5n G
nomy, Salesmanship, Seership, Success, Sey, Will.  Yogi
Thil ¥, Gazing Crystals, ete. A. W. Martens, B. E .
6. Burlingion, Towa. Games and Entertainment
Books Wanted: “Simnalling Through Space Without

Wires,” by Lodge; and *“Magle—Stace Ilusions and 5
tAInc mvgll%u." by Albert A, Hopklr:jal. sB:al:c ?\!f:’e

ddress : ., ¢/0 Sclence and In
Place, New York City. T 8 Dk

Free with 525 order our large dle box. Send ’w:
large catalogue of tricks, puzzles, wigs, !fﬂ“w
capes, Oaks Magical Co., Dept. 549, Oshkosh, W

Business Opportunities

Dollars yearly in your backyard. No
Metz, 313 East 80th, New porp™ J0Pe.

profession of your own and earn

fess. A new system of foot correction .
mﬁ:me in a rmoaeks. l‘l.‘::v
e

nine with all the trad

£onds to buy, no
Laboratory, 18

e
Magic Trick Cards that are sbsolutely guaranteed o
wmples. Write me todsy. C. D. BlankenshiP,

e
Health

___.—-'7“‘:

Free—Stop using tobacco. We will give “; r
tion how to conquer habit easily and D'ﬂ"‘.ﬂ_‘
Dox
,_/

Ruaranteed. Anti-Tobacco League M,

or
Work
Detectives Needed EVI‘W“M
Txperience unneressary. rite,
Government Detective, 1968 W
r':'n. W’m

Help W"‘%

Mirrors,

."“ﬂ‘gm. Plans

Bprings,
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e ana [noenfion for .
Science

Patent Attorneys

Help Wanted (Continued)

wanting to qualify for Govern-
traveling,

monthly, home or

-women,
m,An:.' ’l';'“;ms';;;mt . Louls, Mo., quickly.
5
writes 3 y
oney. Travel Excellent ~ppor
petectives E;r;,r?dl'.wgrywhere. Bxperience unnecessary.
funlty: Grerll}"e Write, American Detective System. 1974
\qrticulars o
Troagwar. N b

Sets In spare time. Leon Lambert,

F -
Mea 7 ?I‘I’IIII: Hal:idx? Wichita, Kansas.

63, wanting to qualify for Govern-
A H"'“?'?i;}ﬁ;};‘(’.u :nﬂnlll!,\‘. nome or traveling, write,
mfn!{)l:g:;llmigs, St. Louls, Mo., quickly.
M. X

Detective Work. Experience unnocnss-
L

Men ‘!I,:r:edj lﬁmor. former Govt. Detective, 104,
Louis, Mo.

me Railway Mail Clerks. Com-
Men, n"“sg: B('ﬂefnmnmn education suMcient. Sample
mence ‘1‘32 mdll'mt-h‘ﬂ Write today. Franklin Insti-
eimigh 92, Rochester, N Y-

5 . Baggagemen, Sleeping car,
rm'f:&w?‘f';'f'?f?n-szoo!nmmertence unnecessary.
gy Bureau, East St. Louls, Il

train
7

p——
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Insects Wanted

—
ring, Summer and Fall gathering
w:-ym-:mm;'c:-'r‘ 100 hundreds of kinds for collections.
butteflrin §1 to $7 each. Simple outdoor work with my
“'“m'ml pictures, price-list. Send 10 cents (not
ot $) for my illustrated Prospectus before sending but-
stamis) 1% "inelair, Dealer In Insecls, Box 1121, Dept.

41, Ocean Park, Calif.

.

Instruction

Learn Chemistry at Home. Dr. T. O'Conor Sloane,
noted educator and scientific authority, will teach you. Our
home study correspondence course fits you to take a position
a5 chemist. See our ad on page 277 of this lssue.
Institute of New York, 66 W. Droadway, New York City.

Correspondence Courses sold complete: one-third usual
prices because slightly used; easy terms; money b
guarantee, All schools and subjects. Write for special

Economy Edu-

talog. _Courses bought for cash.
;rbel.r ?«Hu. H202, West 49th St., New York.

Machinery and Tools

Concrete Building Bloek Machines and Molds. _Catalogue
tree. Conerete Machine Co., 505 South Third St., St

machine builders, tool and die makers, inventors”

, production work of all kinds, Dept. C. Quality

Hardware & Machine Co., Ravenswood and Thorndale Ave-
nues, Chicago, IIL

Manufacturing

ﬂ_"h order: Metal a;t,‘wu. simple, or eug:uul%d mmgi'nl-
. Models, tools, patterns. Experimen 3 ara T
cineering Warks, Brooklyn Station, Cleveland. Ohio.

Miscellaneous

Beautiful
Rockwood, "ll'h;lmrll pups cheap. Bulldogs, 301

Your favorite Beverages, Syrups
liable Pormulas. Free information.
Dept. M, 122 West Howe, Seattle, Wash.

s and other re-
The Formula Co.,

Patents. Send for free booklet. Highest references
Best results. Promptness assured. Send model or drawing
for examination and opinion. Watson L. Coleman, 1'atent

Attorney, 644 G Street, N. W., Washington, D. C.

Inventors write me about patents. My fees pavable
monthly, IBooklet free. Frank Fuller, Washington, D. C.

Unpatented Ideas Can Be Sold. I tell you how and help
you make the sale. Free particulars (Copyrighted 1923).
Write W. T. Greene, 809 Jenifer Bldg., Washington, D. C

Lacey Patont-Sense. ‘“The book the inventor keeps.”’

Free. See page 274.

“‘Inventors’ Guide'’ free on request; gives valuable in-
formaticn and advice for all who have original ideas or
jmprovements, JFrank Ledermann, Registered Attorney and
Engineer, 17th Floor Woolworth Bldg., New York.

Herbert Jenner, Patent Attorney and Mechanical Expert,
606 F Street, Washington, D. C. T report if patent ob-
tainable and exact cost. Send for circular.

Millions spent annually for ideas! Hundreds now wanted!
Patent yours and profit! Write today for free brok—tells
how to protect vourself, how to Invent, ideas wanted, how
we help you sell, ete. Amerlican Industries, Ine., 212
Kresge Rldg., Washington, D. C.

20) ;;

Radio—(Continued)

Boys, don’t overlook this! The
tor. Greatest detector ever brot
Fully adjustable, See former :
lication or our eca De
complete, 50c¢; the s: Detector

prepaid Send v yours today.
Co., 100 Park Place, New York City.

r wi
with

2650 Miles Distance with one tube.
stands our Simplified instructions,
the story. Vesco Radio Co.,

200,000 satisfied customers hear distant stations on Lam-
bert Crystal Sets Copyrighted pl 1.00, Cg te |
and plans $5.00. Leon Lambert Wi

Cabinet Radio Sets $4.00. Interesting Circular
request Nolte Mrg. Co. 61-H Cautier Ave., J¢
City, N. 1.

Ellcite Super Radio Receiver. No Tubes,
teries. Operates Speaker, Clarity, Distance.
Radio Co., Box 193, Buffalo, New York,

A or B Bat-
Write Ellcite

Salesmen Wanted

Inventors—Send for form ““Evidence of Conception’” to he
signed and witnessed, Form. fee schedule, information free.
Lancaster and Allwine, Registered Patent Attorneys In
United States and Canada, 242 Ouray Bldg., Washington,

Monroe Miller, Ouray Bldg., Washington, D, €. Tatent
Attorney; Mechanical, Electrical Expert. Free Dlue Dook
gives candid advice.

Patents Procured; Trade Marks Registered—A compre-
hensive, experienced, prompt_service for the protection and
development of your ideas. Preliminary advice gladly fur-
nished without charge. Booklet of information and form
for disclosing jdea free on request. Richard B. Owen, 130
(l)'wegl Bldg., Washington, D. C., or 41-T Park Row, New

ork.

your own patents. Application blanks, complete

et
instructions $£1. Cutting Dros., Cumpbell, Calif.

Patents. Tlme counts in applying for patents. Don’t
risk delay in protecting your ideas. Send sketell or model
for instructions or write for Free book, “‘How to Obtain a
Tatent’”” and “‘Record of Invention” form. No charge for
information on how to pr Communieations strictly
confidential. Prompt, careful, efefent service. Clarence A.
0’Brien, Registered Patent Attorney, 9293 Security Bank
Building (directly across street from patent office), Wash-
See page 273.

» D,

Association of

Strong, protective, less expensive patents secured through
co-operatfon, Booklet free.  Chartered
American Inventors, Barrister Building, Washington, D. C.

Inventions patented or no attorney and filing fees to pay.
Patents sold or leased on commission basls.  Address,
Patent Service, Sulte 800, 20 East Jackson Blvd.,, Dept.
8.1., Chicago.

Patents

Can You Sell? All-wool, union made, tailored-to-measure
suits for $19.75. Universal Tallors. J99 Bedford Street,
3oston.

A Salesman wanted in every town or clty within 25 miles
of a broadeasting station to sell Radiogem, the complete
radio receiving set that retalls for $2.50. With Radiogem
there is nothing else to buy—the outfit includes the Radio-
gem receiving apparatus, 1,000-ohm phone, and aerial out-
fit. The cheapest radio outfit on the market—yet as prac-
tical as the most expensive. Big money to the right men.
Send $2.00 for sample outfit. The Radiogem Corp., B6R
West Droadway, N. Y. Clty.

Newest Invention! Sells Every Office, Home and Store.
Automatically takes slack and kinks out of cords on tele-
phones, electrle irons, Radio Receivers.  $25.00 daily.
Sample on approval if requested. Neverknot, Dept. 77,
McClurg Bldg., Chicago.

Patented or unpatented.

Inventions _commercialized.
205 Enright, St. Louis. Mo.

Write Adam Fisher Mfg. Co.

nar st

Personal

Lonely Hearts—Exchange letters; make Interesting new
friends through our romantic club. Write Eva Moore, Box
908, Jacksonville, Florida.

Get acquainted. Make new friends. Exchange Tetters.

Enclose envelope for plan. The Lilly Club, Statlon
11, Cleveland, Ohio.

Razor blade n. Dozen, double, extra durable blades
wmm Three dozen $1.50 postpald, Peter

16433 Lonesome! Make new friends. Write Dolly Grav Club,
"—';——— 2k Avs.. J Dox 186K Denver, Colorado, Stamp appreciated.
Lepitimge 1Y developed $2500 assets. No eanvassing.

Company, Monadnoek Fran- Exchange Cheery Letters wi friends. Write Detty
clao. Californa, Y " L e e ae0- City FuTl ‘Station, Now York City.
— Stamp appreciated. ’

/ o : friends h Club.

—;-T Motorcycles—Bicycles write e mﬁﬂzﬁ. Box 15, gﬂrﬂi‘;!'d.mannu:on.mfgr par-
our 2 Bicyele Motor Attachment Fou

M&T PSS Bow - M3 wm 'E Lonely—Join our Club. Make friends everywhere. Par-

Mrs. Matthews, Box 26, Oakland, Calif.

[—

ticulars free. Write

Lightning strange battery compound. Charges discharzed
batteries instantly, Eliminates old method entirely. Gallon
free Lo agents. Lightnlng Co., St. Paul, Minn.

T T T m

Song Poems

R

Sona Poem Writers—Send for proposition. Ray Hibbeler,

D24, 4040 Dickens Ave., Chicago.

e

Stamps and Coins

They

Valuable Information on Old Coins and stamps. £
5 Alex-

are worth money. Order our book. Price 25e. H.
ander Co., 59 Pearl St., New York.

500 Mixed Stamps from 40 different countries, Australia,
North, Central, and South America. Russia, Africa. China,
Japan, British, French, Colonies, War issues, ete. Also 500
stamp hinges, pocket stock book, perforation gauge, and
3 Unlted States stamps issued before 1872 all for 25c. Biz-
west bargain ever offered, satisfaction guaranteed or moncy
back, Hussman Stamp Co., Dept. S.I., St. Louis, Mo.

California Gold, quarter size, 27c; half-dollar size, 53c.
Columbian nickel and catalogue, 10c. Normar Shultz, "Box
116, Coicrado Springs. Colo.

Stamps 100 All Different 3 cents. S. I. Quaker Stamp
Company, Toledo, O. .

Technical School

Chicago Technical Cellege offers short, intensely practical
courses in Drafting and Engineering—eivil, mechanical, elec-
trical, structural—Architecture, Bullding, Construetion, Plan

ading, ete. Courses fitted to your needs. No time wasted.
Instructors are experts. Graduates in demand at big sala-
ries. Opportunities for part-time work while studying. Day
and evening classes. 22nd year. Enter any time. No spe-
clal preliminary training required. Low tuition—easy terms.
Write for 52-page illustrated Blue Book, describing oppor-
tunities open to our graduates, Chicago Technical College,
24 Chicago Tech, Building, Chicago.

Typewriters

Printing

Typewriters, all standard makes. $10 up. Fully gnar-
anteed. Free trial. Write for complete illustrated 1ists.

Northwestern ange, 121 N. Francisco Ave, Chicazo.
Used, Presses, type, supplies, list free. Norfolk
Press m“g!. ﬂnmumu Norfolk, Va. ¢ -
Ventriloquism
Printing Outfits and lies Ventriloquism taught almost anycne at home. Small cost.
. Supp Send 2c_stamp_today for particulars n%d ";";or. . V.

Print your ﬂ‘ g'lc. stationery, clrenlars, paper, ete,
0 ".m .85 Job Presses $12, $37; Rotary $150.

e : ‘All easy, rules sent. Write

[ ., paper, etc. Press Company, A-8

Smith, Room $-135, 125 N. Jefferson Ave., Peoria, IlL

Wanted

p.g:‘t:l.ﬂ‘;‘lln Earn Bh“!lrnw. errkwhomp or trave). Tix-
ECOSSRTY. rite, Georze Wagner former Govern-
ment Detective, 1968 Broadway, N. Y.

Wanted to Buy

Mail Gold. Crowns and

bridyer, raldie,

{ Tomp!
. ,  Unil States
mbMDL 73, Chicago.

discarded Jewelry, A
Diamonds, Silver, Platinum,
tly mailed. Goods returned if
Smelting Works, (The Ol
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/Z SEND FOR CATALOG
R o arzniee i Digmod st
‘Q paid for your _FRE'EeE:l.mI::t?:::
e Cntalog explains everything,
R\ Money back if not satisfied.
'\'4

\

o

18-K Solld White Gol

14-K Solid White thgl HER 2%2:33
High-Grade R:;Iroad Watches

g beiye

HAMILTON No. 992, 21 Jewels, ‘Adjusted to & Posl: B
ELGIN'S LATEST RAYMOND, 21 Jowels, & Adjist."

ments. Runs 40 hours one wind —

B e 48 one ing. Guaﬁn-%’ 55
$S.

ment_ of $5.50, tnon *1:22 3 Week

LOETIS BROS. & CO. National Jewelers

———
Dept, B-22 108 N. State St., Chicago, Nl
Stores in Leading Cities

Listen in on W. H. T. every

RADIO FANS == Friday night from 9 to 10.

Loftis Bros. & Co.’s hour of music

CALCULATIONS
in the Store, Office, Shop, Btc.,
can be instantly made with the
Midget Slide Rule. If you have
any figuring to do, order one on
trial. It is the most versatile
caleulator ever invented.

o TR The E 3
L | he Engine-Divided Seales are
‘\";’i.f-._"_w"-_ on white celluloid, mounted on
\-2:.-’\ aluminum, grease and water-
S pnl»?ri Size 4”.
rice, with Instruction Book,
(Patented 1-17-22) §1.50. Leather Case 50c extra.

Sent C. 0. D., if desired. UCatalog free.
Your money back if you are not satisfled.

GILSON SLIDE RULE cCoO., Niles,

SEXUAL——
KNOWLEDGE

320 Pages: lllustrated: Cloth
. By Winfield Scott Hall, M.D., Ph.D.
SEX FACTS MADE PLAIN
What every voung man and every young

Mich.

— 1 $1.00

woman should know—What every young
M husband and every young wife ghould
Postpaid know—What e¢very parent should know

Mailed in .
plain wrapper Table contents and commendations on request

AMERICAN PUB. CO., 745 Winston Bldg., Philadelphia

Electricians’ Examinations
Diagrams, symbols, tables,
notes and formulas for
preparation for license.
READE PUB. CO.

296 Broadway, N. Y. City

EINTERNATIONAL CATALOG
SEND FOR TH i n;‘t ﬂrlft =08

| stein and the meaning of

| tists, so that it might almost be said that it would

TIERSEELE UND .\IE?\'FCHF_NSEIELE’;
By Wilhelm Bolsche. 4

Hard covers, 5%
x 8", 76 pages. Published by Kosmos,

Stuttgart, Germany. :

This little book got up in the very attractive
and familiar style of Kosmos’' manuals, is really
too short to adequately present the subject. Some
very remarkable pictures of the ways and achieve-
ments of apes, showing most wonderful instances
of equilibrium in their attempts to reach a dis-
tant article of food, as by climbing up a stick
completely unsecured, are quite striking.

MASTERS.OF SCIENCE AND INVEN-

TION. By Floyd L. Darrow. Hard
covers, 5" x 714", illustrated. Published

by Harcourt, Brace & Co., New York

City. $2.25.

The portrait of Galilep very appropriately heads
this book by Professor Darrow, well-known to our
readers as one of our contributors in the line of
chemistry. The first chapter is devoted to Galileo
and his standing in the world of early scientists,
and then we take a long step from Galileo to
Newton and Einstein. Although Newton was born
in the year of Galileo’s death, his work certainly
showed a great advance over Galileo’s. So here
we find the portraits of Newton with his majestic
wig, and Einstein in twentieth century garb, side
by side. Considerable space is devoted to Ein-
the Michelson-Morley
experiment is quite clearly put by the author.
Prof. Darrow, however, does not mention that
there are high authorities who do not accept all
of Einstein's doctrines. With numerous portraits
the book goes right through science in all its
aspects. Naturally much space is given to chemis-

~ v vrvvv~v—v

Science ang | ;
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HE Rap,
INSTRUCTQ

HANDBOOK gpy
THE RADIO READIN

0
R

ION

Associate Editar B Ady;

Adviser
PROF.J.H,
QEHMORECHSre

U4

PRICE V|00

A Solid
Foundation for
Your Radio
Work

Here's a radio book that gives

—
—

&
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NG

try. In physics and chemistry combined, he de-
votes a chapter to Sir Humphrey Davy and
Michael Faraday, calling them two noblemen of
science, Other chapters are on steam, glimpses
of famous chemists and the work of the great.
Alvan G. Clark firm in telescopy. It is impos-
sibie to review this really exhaustive book, so
numerous are the topics and so many are the
individuals spoken of. Edison, Bell and Marconi
are included, and the final chapter gives little
notes on the biography of distinguished scien-

be hard to find a name not mentioned in this
book, if entitled to really eminent consideration.

KEEPING UP WITH SCIENCE. By Ed-
win E. Slosson, M.S., Ph.D. Hard covers,
514" x 814", illustrated, 355 pages. Pub-
lished by Harcourt, Brace & Co., New

York City. $2.50.

This book by the well-known popular scientific
writer, Dr, Slosson, is one that can be handed
to anyone, even though they may be but slightly
interested in scientiic matters. The reviewer
found this book very entertaining and enlightening,
indeed, and among the everyday subjects which
are seldom discussed, except in highbrow language
in some dry science paper which the layman never
would understand or take the trouble to read, we
find such subjects as the smell of the bee hive

| on its feet when dropped; is lettuce rich in iron,

and its effect on the bees; why a cat always lands

ete.,, etc.? Among other interesting genera! sub-
jects of up-to-the-minute scientific import, we find
discussed such subjects as the discovery of in-
sulin for the treatment of diabetes; sunshine
cures rickets; b?lanced mountains; chemical war-
fare; glacial action, etc. This book makes a very
fine gift.

THE STARRETT BOOK FOR MOTOR
MACHINISTS AND AUTO REPAIR-
MEN. Vol. III of The Starrett Books.
Hard covers, 414" x 77, 215 pages. Pub-
lished by The L. S. Starrett Co., Athol,
Mass. 75 cents. i
This handbook will prove of great value to all

workers around garages, and machinists in gen-

eral. The various types of measuring instruments,
how verniers and micrometers are read; measur-
ing bore of worn cylinders, are well treated. Vari-
ous and tap sizes are given in handy refer-
ence table form. Directions are given for adjust-
ing valve tappets; fitting pistons and piston rings
accurately; the grinding, lapping and honing of
e c:od nders;’ also fitting crankshaft and con-

gs. The latter sections of the

eals with welding, brazing and lead burn.
well as onizing with oxygen. Sn:l?e

mation i1s given on lathes and
to cut threads on lathes, select-

: mtu'?int{; and among many

. Young machinist
turning without taper

e “
E you the complete theory, design, E
construction,- operation and
maintenance of radio receiving
apparatus.
The book is divided into five
sections each completing a sep-
arate division of radio receiving
information so that the reader
can more easily use the book for
handy reference.
It is a substantial foundation
for anyone building or operating
a radio receiver.
Book contains 300 pages, size
514 by 8% inches, and is bound
with standard, stiff cover.
Price $1.00
E.L.Company

Sole Distributors
THE CONSRAD COMPANY
233 Fulton St. New York City
e g ol S, 4 o

—

“LIGHTING FIXTURES"

READY TO HANG
Direct from the manufacturel
Completely wired including glasswart

Send for new Catalogue No. 27
(Just reduced prices)

Special Proposition to Des?

UPPLY €0
B“ERBIE FIXTURE Sy
‘—/
r
Young Men—Turn Y"“'
Spare Time Into Mone¥*

1liné
rds €7
a -\?T[O)'
rof

Earn big profits, prizes, and 3V
RADIO NEWS, SCIENCE & INVE
THE EXPERIMENTER, and

CAMPER & TOURIST in your neif

. an
We train you as our salesman
Write at o®

yo
L Yee
liberally for your time. ¥

i ; rted. )/
will help you to get sta = BRIDWEL

G c®

sHIN

THE EXPERIMENTER PUBKICE, - &
53 Park Place, New Y
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Sciencé ©

USE THIS BLANK TO ORDER

Just clip out this coupon, check the patterns or books
you want and mail it to us with full remittance.

The Consrad Co., Inc.
233 Fulton St., New York, N. Y.

Gentlemen: I have checked below the patterns
and books I desire. Enclosed find $............, the full
price. Kindly send me the items checked postpaid.

Consrad Patterns—50c each

....No. 2. How to Make a Two-Stage Amplifier.
....No. 4. How to Make a Reinartz Receiver.
....No. 5. How to Make a Reflex Receiver.
....No. 6. How to Make a Cockaday Receiver.
....No. 7. How to Make a Neutrodyne Receiver.
..No. 8. How to Make the Autoplex Receiver.
..No. 9. How to Make the S. T. 100 Receiver.
..No. 10. How to Make the Ultradyne Receiver.
..No. 11. How to Make a Five Tube Cockaday Re-

ceiver.
..No. 12. How to Make a Portable Receiver.
...No. 13. How to Make a Harkness Receiver.
..No. 14. How to Make the Original Genuine Super-
Heterodyne. List $1.00.
....No. 15. How to Make a Low Loss Receiver.
No. 16. How to Make a Tropadyne Superadio.
....A. Radio Map of the U. S. on Cloth.
_...B. 20 Radio Diagrams and Hook-ups. New Edition.
c
D

All About Aerials and Their Construction.
Radio Amateurs Practical Design Data.

Radio Books—25c each

....No. 1. Tips for the Radio Constructor.
. _No. 2. How to Make Practical Radio Receivers.
s .Na. Radio Questions Answered.
__..No. 4. Radio Frequency Amplification.
. .No. Loud Talkers and How to Build Them.
. How to Tune Your Radio Set.
One Hundred Radio Hook-ups. New Edition.

4
)
N Y

T [ L R BB O AN o i

ge CONSRAD COMPANY, Inc.ic, ... . . pp—— Erer . o

Fulton Street New York, N. Y. fcecccccemmmcccssccemeemmee— =

A

! 'No. 8. All About Radio Parts. Consrad
Y I . No. 9. History and Operations of Vacuum Tubes. Books
Ou ve all the fun : ... .No. 10. The Neutrodyne and All About It. and
: ....No. 11. How Radio is Received. Patterns
1 ....No. 12. How to Locate Troubles in Your Radio Set. 4o
at half th t d : ....No. 13. Reflex Radio Receivers. ol ar
e cos an : ....No. 14, The §uper-Heterodyne Theory and Construc- Y Tt
a . : tion. et
[ o and Radi>
pattern that S as: Special Books pealon
i N F Handibooks.. ... Sl $1.00
eas foll Q- st Eniims
l .y Eo o ow as a’ : .:::\;irlec;es:gCogt:se in 20 Lessons—Leather Binding 2.00
1 The Radio INStructor -....:..eoccecsssamssans 1.00
adles dr ess pattern : sk .Th: Radilo Listeners’ Guide & Call Book........ 23
: ... The Radio RevieWw .....ccoueerenniiiiiinann., 35
- 5 .
[nm.lll Is Measured and Drawn Full Size & Name «ooooooororrorrrrrrrrm e
1
1
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For Sale At All
Newsstands
and
Radio Stores

Scie
Ocience and Inpens:
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The Great Hookup Magay;,

L

Digest of the Latest
A R

adio Hookups

"

I
3

Reg S ParOfF.

The newest thing in radio publishing—A complete 100 page illus
trated magazine containing hookups and constructional articles of
every kind and description, gleaned from the entire radio press the
world over.

No longer do you have to seek here or there for this or that hookup—
Just refer to your file of the RADIO REVIEW. Al the modern,
useful circuits will be accumulated in this magazine and every hookup
will be described in a constructional manner so as to aid the reader
in the building of a complete receiver or transmitter.

RADIO REVIEW is absolutely impartial as it is published entirely
in the interest of the reader. It is of the large magazine size, 9 by 12
inches, printed on fine magazine paper and profusely illustrated. It
contains 100 pages of reading matter.

In Every Issue is a Supplement of
One Installment of
S. Gernsbeck’s Radio Encyclopedia
In every issue of RADIO REVIEW there will be a 16 page supPl_f'
ment of S. Gernsback’s Radio Encyclopedia. This real encyclopedia
of radio explains every word used in radio fully by means of phote-
graphs, drawings, charts or tables. The supplement is arranged it

a convenient loose-leaf form so that it can be kept apart. until you
have accumulated all the installments,

Published by
The Consrad Co., Inc., 233 Fulton St., New York, N.V
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HAWKINS ELECTRICAL

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

the facts in Electricity. Th

*, ricity. They mean more money and better

mﬁ‘“ﬁlﬂ&' you. Hawkins Guides tell you all you need to know

e g Eluty. Every important electrical subject covered so
o v:]oriliﬁ;méi it. E.as)lroto 7tudy mile apply. A complete,

practi ourse, in 10 volumes. Bocks are pocket size;

flexible covers. Order a set today to look over. ;18 i
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mx%m—'Armamru—Ammre Windings—Installing of
s rical Instrument Testinsg—Practical Management
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SEND NO MONEY—SEND ONLY THIS COUPON
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THEO. AUDEL & CO,,
72 Fifth Ave., New York City
Picase submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. Tf satisfactory, 1 agree
to send you $1 within seven days and to further mail
you $1 each month until paid.
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Not Only MenWho Ha e Millions
Send for this Astonishing Book
~but Thousands of Odhers!

‘OU can now get absolutely free the

amazing book that some of America’s
most successful business men have praised
and sent for—such men as Walter O. Ford,
of the Ford Manufacturing Co., H. B.
McNeal, President of Telephony Publish-
ing Co., and C. F. Bourgeois, President of
Robischon & Peckham Co. Butdon’t think
itis for big men only. Thousands of young
men have found this book the key to ad-
vancement in salary and position. Write
at once for FREE copy.

Today business demands for the big, im-
portant, high-salaried jobs men who can
dominate others — men who can make
others do as they wish. It is the power of
| forceful, convincing speech that causes
- men to jump from obscurity to the presi-

dency of a great corporation. Seven men
out of nine have this knack, though they
may not know it. Give me only 15 minutes
of your time a day in the privacy of your
home, and I'll show you how to bring out
this powerful “knack,” and use it to quick-
ly gain advancement in position, salary,
popularity, leadership, success.

I will show you how to conquer stage
fright, self-consciousness, timidity, bash-
fulness and fear—those things which keep
you silent when men of lesser ability get
what they want by sheer power of effective
and convincing speech. This simple, easy
training is absolutely guaranteed to bring
out your natural gifts or it costs you noth-
ing.

E? MAKE THIS FREE TEST

" Don't let 15 minutes a day stand between you and success. Mail this

coupon today. Tt will bringﬂy:u in this Free Book an amazing 5 min-
te test by which you can rmine for yourself whether you are one

‘the seven men out of every nine that possess this “hidden knack.”
usands have found this to be the biggest forward step of their lives,

- coupon now.
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NORTH AMER]CAN INSTITUTE,
Dept._ 124B, 3601 S. Michigan Ave.,
Chicago, Illinois.
Please send me at onee your " Work
Wonders with “‘nrtl{:':‘ i;'“\\l'iIgn:u:;:,l::kul;[l'('-wd(t:idl- for
myself whether [ am one of the seven men out of &

nine who have the hidden knack “tivi h.
am mot obligated. dden knack of effective speec
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