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alnsurpassed selectivity, sensitivity,
range, volume and tone combined

Looks like-and performs
like-a $200 radio set

"Coast to Coast"
receibtion

verified by Niraco7.1sers

NOTE! Do not judge Miraco sets by their
 prices. Enormous production

makes them cost less. They are built-by
pioneer vet makers-of highest grade parts.
They embody Improvements,refinementand
features used in the most costly sets. Every
M I rano ever Is an enthusiastic booster-these
letters are typical of the many we receive.

Miraco "Shows" Missouri
I bought one of your radios last summer
and like it fine.Have picked u p stations from
Coast to Coast and from Canada to Cuba.
My Motto with the Miraco is: What's the
use to pay more when the MI raeo will reach
as far as you can understand thelanguagel"
-George V. Scott, Moberly, Mo.

Wisconsin Gets 'Em All
Over U. S.

Am well pleased with my Miraco. Have lis-
tened to stations from the extreme eastern
and western parts of the United States and
as far south as Beaumont,Texas. It has come
up to my expectations In every way.-J. H.
Halbert, Augusta, Wise.

New York Hears England
And Brazil

Am very glad I bought a Miraco as it works
the beet of any I have beard. All the people
who come to listen say that when they buy
a set It will be a Minim Have heard London.
England and Rio de Janerio. Brazil. with my
Masco. It sure works fine. It is the best set
on the market for the price.-Leo Link.
Marcy, N. V.

Pennsylvania Hears California
The Miraco is a real "Coast to Coast" set.
Last night I tuned In on KGO. Oakland.
Cal., W FAA. Dallas, Texas, KEEL Hastings,
Neb., besides 16 other stations. Have re-
ceived 55 in all. It is a wonderful set for the
price.-Earl C. Way, Coleman, Pa,

Iowa Hears N. Y. to Cal.
Have heard from New York to California on
my Miraco. All who have heard It think it
fine.-Chauncey Bailey, Stockport. Iowa.

Beats Some $300 Sets
The Miraco that I bought last Fall is giving
better satisfaction than some 5300 sets oth-
ers have here.-Otis Morris, Warren, Idaho.

Indiana Gets Coast To Coast
Have received stations as far away as Oak-
land, Cal. and New York. I can get any
station and am very pleased with my Ma'am
-Eddie Smith, Mellott. Ind,

Nebraska Hears Cuba
Miraco sure is a go-getter. I get better re-
ception than anyone In this neighborhood.
Had WSAI, Cincinnati, on loud speaker In
July - pretty good for warm weather. I
tuned in EGO, Oakland, Cal. and WBZ.
Springfield, Mass., and have heard PWX,
Havana, Cuba, a number of times.-Verne
J. Oustason, Blair, Neb.

"Hears The Scotch"
I am proud of my Mlraeo. Have bad
Cuba, Canada. Glasgow. Scotland-of
which any one should be proud-with
nearly every station in the U. S.-Parke
A. Neat. Catlin, Ind.
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BUILT TO GIVE
LOUD SPEAKER
ENTERTAINMENT
FROM STATIONS
THOUSANDS OF
MILES DISTANT
WHILE LOCAL
STATIONS ARE
BROADCASTING

MAY BE USED AS A 2 -TUBE, 3 -TUBE, 4 -TUBE OR 5 -TUBE SET

costs only $

ATI
[FIVE TUBE 0

C altileCt5
Completel y blult,thoroughly tested and factory guar-
anteed by one of America's oldest and most reliable
manufacturers of quality sets ! Years of experience
andquaiitity production explain itsalmost incredible
price. Users, who have deluged us with commenda-
tions, say that friends who see and hearit are amazed
that it sells for less than $150 or $200. Radio experts,
who know goad construction and quality parts, are
equally astonished. You, too, will be delighted.
thrilled, amazed with your big five -tube Miraco
"Ultra 5" in its beautiful hand -rubbed solid ma-
hogany cabinet! You'll be envied by radio friends
who paid big prices for their outfits.
Imagine getting all this for $75-a beautiful sweet

Send coupon
for SPECIAL

LID MAIttlat CASE]
toned "coast to coast loud speaker" set, composed of
finest parts, housed in solid mahogany, equipped
with the latest improvements, refinements and
features found on costliest sets-and factory guaran-
teed I An instrument approved by radio's highest
authorities! A set anyone can connect and operate.
Even beginners learn quickly to cut through the
"locals," get distant stations loud and clear, log
stations and return to them at will. (Full directions
with each set.) It is non -radiating, non -distorting,
non -howling. Has cut-out switch-and a first stage
phone jack for tuning-on Bakelite panel. All wiring con.
cealed under Bakelite sub -base. Works on storage battery
or dry cells. Literature describes other newest features.

OtherMiracoLongDistanceSets 47435up
Users tell us that Miraco Model R justly deserves its title, "Radio's
finest low priced quality receiver," One tube acts as a tuned radio
frequency amplifier and detector combined. A great distance getter.
Easy to operate and log. Covers all wave lengths 150 to 625 meters.
Like all Miraco sets, it operates on a storage battery or dry cells.
Never such value before at only $14.35

This wonderful new Miraco Model R3 la the
three -tube, long distance, loud speaker set
that has created such a sensation. Easy to
tune and log. Covers wave lengths 150 to 625
meters. Detector acts also as a tuned radio
frequency amplifier. 2 stages audio frequen-
cy amplification, Has no equal for simplicity. of
ume, range or clearness at anywhere near its price Miraco R-3 only $29.50
The famous Mimeo Model MW four tube "coast to coast loud speaker" outfit
which users all over the country report outperforms and outdistances much
costlier sets. Cornea In a solid mahogany cabinet. The improved 1925 model is
equipped with cut-out switch, first stage phone jack for tuning (removing plug
automatically switches program to loud speaker) and other latest features.
Employs one stage of radio frequency amplification. detector and two stages
of audio frequency amplification. Another unmatched Miraco value, $54.50.

All theMoof you want is waiting foribul
Reports from the many users in every state prove Miraco Tuned Radio Fre-
quency Receivers-at rock bottom prices-have efficiency of sets costing up
to three times as much. Remember that Miraco Sets are the product of along
established, reputable manufacturer-pioneer builders of sets. Send for further
evidence that they are Radio's finest moderately priced receivers. All Miraco
sets bear the endorsement of radio's highest authorities. Mail coupon now
for latest bulletins and plenty of additional testimony from users leaving no
doubt that "Mirsco Radio Gets 'em Coast to Coast. '

Sod c°4°.°
fir bulletinsfiee

t .>17d

ALIRACO
RADIO

GETS'EM
COAST 212

COAST

These Miraco sets are as easy as a phorto
graph to operate. Built throughout of
highest grade parts. Full directions for
connecting and operating supplied with each
set. No experience necessary. The three and
four tube sets have sut-out switch and fh-st
stage phone jack. Each set completely built.
thoroughly tested and factory guaranteed.

LERS! JOBBERS!
e new Masco proposal°

en -w de use and popularity
raco Sets, their amazingly low price

nd our extensive adveiliaing, meae
hem wanted everywhere. Send coupon,

AGENTS!
e wonderful tone, volume and distance -get -

nu ability of if waco Sets makes them easy
until.

Send coupon for proposition: good [er-
a., open.

MIDWEST RADIO CORPORATION
Pioneer 'Builders of Sets

409 :IC East Eighth Street
Cincinnati. Ohio

Send free literature, your SPECIAL OFFER and all parocul.,

regarding
( ) Jobber. ( ) Dea ler. ( ) Agent. ( ) C., ,

Miraco Sets.

Name ........... . ................................
.... .............. .... . .

Address .............................
.... ........................... ........
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Not by Correspondence
All PRACTICAL Workat

Earn $60 to $200 a Week
Why work at dull uninteresting work, at low pay, with no future? In 12 weeks I will train you for a big pay job where you
can command $60 to $200 a week as a COYNE TRAINED MASTER ELECTRICAL EXPERT or you can go in business for yourself
with very small capital and make up to $15,000 a year. Men trained as I train them are in demand everywhere. The great
development of the Electrical industry makes the demand for trained men tremendous. Big opportunities and advancement
for those who prepare now. The Coyne school was founded 26 years ago and my thousands of SUCCESSFUL GRADUATES are living proofs of

what my training can do for ANY AMBITIOUS man. Many of these fellows will tell you in my big free book what Coyne has done for them.

Complete Electrical Training in 12 Weeks
I train you thoroughly on the greatest outlay of ACTUAL
ELECTRICAL machinery ever assembled in any school. You work
with your hands on all kinds of Electrical apparatus. door bells, house
wiring, armatures, switchboards, dynamos, everything to make you
an all around ELECTRICAL EXPERT. This REAL WORK
with REAL tools, on REAL machinery trains you many
times FASTER, many times MORE THOROUGH than try-
ing to learn in the field or by books or lessons.
No Books-No Lessons-No Classes

-You Do Actual Work!
I do not attempt to teach you by books or lessons. I train you
to work with your head and hands on thesame kind of Elec-
trical Machinery used in power houses, industrial plants and

Earn While You Learn 0 ion the outside, under actual working conditions, with in-
structors at your side. I have no classes, every student

ei # H. C. LEWIS

gets individual training. My employment department will assist 41..." Preaident

Free Radio and Auto Course make a good part of your living ex- ,. Electrical Schoolyou to a part time job where you can v COYNE

For a short time only I am including ABSOLUTELY FREE penses while training, and they

Electrical Course.
H. C. LEWIS, President job on graduation.

I4r 1300-10W.HarrisonSt.

my big new Radio Course and Auto, Truck and Tractor will assist you to get aBIGPAY

if
-"V courses FREE.

of your
book and full particulars

absolutely FREE your big
your special offer andtwo

Dept. 533-I
Chicago, Illinois

COYNE Get My Free Book nTh
the press-size 12x15 in.-shows actual photo- apt" 401#
graphs of my big shops. Cost me a dollar to

new book just off
isbig,handsome 0 4" Dear Sir:-Please send ica,

You Don't Need Education or Experience
You don't need a lot of schooling to master my course. You don't have
to be a high school graduate or even a grammar school graduate.  My

method of instruction is clear and plain, and yet thorough,
and if you can understand plain English I will make you an
electrical expert even though you haven't a lot of education
or any previous electrical experience.

Electrical School
1300-1310 W. Harrison St., Dept. 533-I CHICAGO,

Ai\Coyne Trains You For Life
You can get a free life scholarship which enables Air
you to stay longer than the required time if you 0 
new work I'm constantly adding to my school 4+..
to make it the most modern at all times.

care to, or you may return at any time to takeup

print, but it's yours FREEyou m
coupon. You owe it to your-
self to get the facts. Name

A.6,4c,

("40Town

 state
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FORMERLY

ELECTRICAL EXPERIMENTER
In Our Next Issue

A futuristic
article dealing
with the great
possibilities of

"'""'' radio tele-
vision and telautomatics is applied to the
science of medicine and other subjects which
make our daily life more enjoyable and
safer. How doctors may be able to feel
the pulse, take the blood pressure, percuss
various portions of the body, and possibly
operate on patients by radio.

Will the future doctor
treat us from a dis-
tance?

- H o w- "prop"
A realistic shipwreck = ships are made

E to giveon the stage! -

a most
realistic effect

f burning on all ordinary theatre stage:
You can hear the flames roar, see them 'creep
inch by inch along the woodwork and even
see a tremendous mast fall with a thunder-
ous crash to the deck of the ship. All this
and more has been reproduced on the stage.

Hereafter
Did you know that .2 criminals will
there was a relationship = do well to keepbetween hair and the = their headsdetection of crime? shaven and do

' this work
themselves, carefully destroying every par-
ticle of hair. If they do not do so, the long
arm of the law may overtake them, due to
clues furnished by small hairs.

An automotiveDo you want a motor - engineer willspeedster? =tell you how
-to build an

auto speedster that is practical and safe.
The article will be accompanied by the de-
tailed drawings and diagrams that have made
the "Constructor" articles of this magazine
justly famous.

The above are just a few of the treats in
stve- for our readers in the next issue.
Hundreds of photographs and illustrations
will also be published, accompanied by short,
to -the -point descriptions.
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Big
Radio
Book

COMPLETE PARTS FOR

BREMER TULLY
5 -Tube Nameless

Circuit
With Genuine Bremer -Tully
Parts, including Drilled B ake-
lite Panel and Instructi ons.

Specially $3925
priced at

Order Direct From This Page! Save
About One-half! Compare our prices
with others. Only highest grade nationally
known GUARANTEED parts. OUR GUARA NT E E
PROTECTS YOU. Money cheerfully refunded If you
are not satisfied. Be sure to write your order and state prices

plainly. Send post office or express money order or bank draft for
total amount to insure prompt shipment. ALL PRICES ON THIS

PAGE INCLUDE SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer
to any bank or commercial agency regarding our reliability. If your favorite

circuit is shown here, order direct from this ad. No skill required to build your
own radio with Randolph parts. Panels are all drilled. Instructions are simple and

complete. Everything comes ready to assemble. Order direct! All ship'g charges prepaid.

vsnaT.Esinzt NEUTRODYNE RECEIVING SET
Genuine Hazeltine Licensed Neutrodyne Parts Furnished.

1 7x24:04 Drilled Panel PARTS FOR 5 -TUBE SET
2 Thordarson or Columbia Audio Transformers 35 feet Hook-up Wire
3 4' Bakelite Dials 7 Marked Binding Posts 1 Kit consisting of 3 Hazeltine
2 Precision Jacks 1 Grid Leak and Condenser Licensed Neutroformers &

2 Neotrodons1 Bakelite Rheostat, 30 -ohm 5 Bakelite Sockets 1 Baseboard
1 Bakelite Rheostat, 6 -ohm .001 Condenser
I Bakelite Binding Post Strip 1 .006 Mica Condenser 2 Bezels 75
Complete blue -prints and working diagrams.

COMPLETE PARTS
FOR

ACME 1 -Tube 017.45
REFLEX 441.

ACME 4 -Tube
REFLEX $39.85.. .

with Genuine Acme parts
as specified, drilled bake-
lite panel and full wiring
diagram.

COMPLETE PARTS
FOR

2 -Tube Harkness
Set

including Licensed Hark-
ness Coils, Drilled Panel
and wiring diagram. Easy
tobuild. Won- el 7.95
derful results. 4LI

OUR GUARANTEE
Every article exactly

as represented. Every
article is tested before
shipping. Complete sat-
isfaction guaranteed or
money will be cheer-
fully refunded.

COMPLETE PARTS
FOR s -TUBE

2 23 -Plate Bremer -Tully or
Duplex Low Loss Con-
densers.

3 Remler or Columbia Inter-
mediate Frequency Trans-
formers.

1 Remler or Columbia Tuned
Circuit Transformer

1 Special Oscillator Coupler
1 Midget Condenser
8 Bakelite Sockets
2 Thordarson or Columbia A.F.

Transformers
1 Connecticut Filament Switch

SUPER -HETERODYNE
2 Bakelite 6 -ohm Rheostats
2 Bakelite 30 -ohm
1 Bakelite Potentiometer, 400

oh
I Carterms Double Circuit Jack
1 Dubiller 1 mfd. Condenser
1 .006 Mica Condenser
1 .0005 Mica Condenser and 2

megohm Grid Leak
3 .0025 Mica Condensers
10 Binding Posts
1 .00025 Mica Condenser
1 Bakelite Terminal Strip for

Binding Posts

1 Multicord cable for connect-
ing batteries

1 7x30x% Drilled Bakelite
Panel

1 Baseboard
35 ft. Book -up Wire
2-41n. Bakelite

Dials
2 4 ;4 volt C

Batteries
Complete wiring diagrams, base

board layout, blue -prints
and instructions.

COMPLETE PARTS
FOR

Two Stage
Amplifier

with Thordarson or Col-
umbia Transformers; with
drilled panel & ti 0.90
wiring diagram W...

COMPLETE PARTS
FOR

Ultra Audion
1000 Mile 1- c8.95

Tube Set... .41

with drilled panel and wir-
ing diagram.

Easy to Build Your Own Radio Set
All complete parts for sets on this page consist of standardadvertised guaranteed parts and Include drilled bakelite

panels and wiring diagrams for easy set construction.
Everything guaranteed on money -back basis. All transpor-

tation charges paid. Don't forget! Only genuine guaranteed
parts used. Lack of space does not permit us to itemize individual
parts, but you are fully protected by our money -back guarantee.
Our Service Division is behind you.

FREE BIG MONEY SAVING
RADIO CATALOG

containing a thousand bargains of everything on radio-parts,
supplies, complete parts for sets, complete seta, etc., also a mine
of very latest information on all different circuits, complete list of
broadcasting stations, and other valuable, up-to-the-minute radio
data. Send your name and address on a card or letter. We will
send catalog free.

Free Service Department
Our radio engineers will help you solve all your radio problems,

and furnish up-to-date information on set construction, opera-
ttou and Improvement. This service is free to our customers.

COMPLETE
PARTS FOR

5 -Tube
Improved
Cockaday
Receiving

Set
With Resistance

Coupled
Amplification
As designed by

L. M. Cockaday.
Including drilled
panel and wiring dia-
gram complete, ready
to wire.

$3965

RANDOLPH RADIO CORPORATION
159 N. Union Ave. Dept. 276 Chicago, Illinois

COMPLETE PARTS FOR

Reinartz
1 -Tube Rein- $10.45artz Set....
3 -Tube Rein- 17.55

artz Set

Randolph Special
Headphones

2200
Ohm $2.45

3000
Ohm 2.95

COMPLETE PARTS FOR 3 -TUBE

Cockaday Receiving Set
1 Cockaday Coil
2 23 -Plate Ely -Grade Cond.
1 Bakelite Rheostat, 6 ohm.
2 Bakelite Rheostat, 30 ohm.
3 Bakelite Sockets
1 high ratio Columbia or Thor-

darson Transformer
1 Single Circuit Jack
1 low ratio Columbia or Thor-

darson Transformer
2 Double Circuit Jacks
2 3 in. Bakelite Dials.

I Grid Leak and Mica Cond.
7 Switch Points. 2 stops.
1 Bakelite Binding Peet Strip
7 Binding Posts
I 7x?,1301 in. Drilled Bakelite

3 Bezels
1
1

Baseboard 995
24 ft. Hook-up

Wire
Completeblue-prints and wiring
diagrams.

1 -Tube Set $10.45
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SCIENCE and INVENTION READERS' BUREAU

lime and Postage Saver
IN every issue of SCIENCE and

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

To sit down and write an individual
letter to each of these respective 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 you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail it to us.

If the advertiser requires any money
or stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.
We will transmit to the various adver-
tisers your request for information on
their products.
This service will appear regularly
every month on this same page in
SCIENCE and INVENTION.
If there is any Manufacturer not ad-
vertising in this month's issue of
SCIENCE and INVENTION from
whom you would like to receive litera-
ture, write his name, address and the
product in the special section of the
coupon below.

TEAR ALONG THIS LINE

READERS' SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product
as advertised in the issue of SCIENCE and INVENTION.

1-25

EF'THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

NAME ADDRESS

(Street-City-State)
List here specific article on
which you wish literature.

r,_17 -THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

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

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

NAME ADDRESS

Your own name here
If you are a dealer

check here. Address

City State
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"TS-

ELECTRICITY
I Will QualifyYou

for an Important Job
Paying f3000fsf50000.

ingitiOrlDon'tWantalLem
No field in the world offers such

wonderful opportunities to the
trained man as does electrical work.
I prepare you at home, in a few
weeks, for one of these big, impor-
tant, high -salaried jobs. No expe-
rience necessary. Continue your
present work while training. I help
you get a big -pay job and give you
unlimited advisory service. Read
about my new and improved meth-
od that is helping thousands of men
out of the low
wage class.

Amazing New
"Shop -Type"

Home Training
Prepares You
Quickly for

Big Pay
Electrical Jobs

Thousands of
ambitious men are
today qualifying -
themselves for
Electrical jobs
paying from $65 to
$200 a week. By
devoting some of
your spare time
fora few weeks to
the new and im-
proved S & H
"S h o p -T y p e "
training you, too can be prepared to
step into one of these important,
high -salaried jobs. You at once
step out of the wage earning class
and up among the bosses-the im-
portant experts who direct the
work of others.

No Experience Needed
By this new method of "Shop -

Type" Electricals training, any man

of average intelligence can quickly
and surely make himself ready to
fill a big job in Electricity. You
need not leave your own home nor
give up your present work while
training. This wonderful new meth-
od applies practical training with
the theory of electricity so that
even men who have never finished
grammar school are graduating in
jobs paying far more money than
they have ever dreamed of making.

Only 20 Weeks
Required

Think of it.
Only 20 short
weeks stand be-
tween you and a
big pay electrical
job if you start my
training at once.
This training is so
easy, so simple,
that many of my
students go into
active electrical
work in that short
time. Yet this
training is so thor-
ough and my grad-
uates so success-
ful, that S & H
"Shop - Type"
trained men are in
big demand.

Guarantee Your
Satisfaction

Because my training has proved
so successful and because my stu-
dents are so enthusiastic over their
rapid advancement in both money
and position, I make a legal, bind-
ing guarantee to you that, if you are
not completely satisfied with my
training, it will not cost you a sin-

Unholz and Farina were com-
mon laborers. They now own
U. Sr F. Electric Co.

G. Melrose makes
$400 a month, the
second year after
S & H Training.

G. Fields jump-
ed from $35 a
month to Super-
intendent of a
b i g Electrical
plant.

gle penny. I know what my train-
ing has done for others and know
that it will do as much for you. The
great Lincoln Institute of Technol-
ogy stands behind this guarantee.

Electrical Outfit FREE
So that you can begin to earn

money while training, I furnish you
absolutely FREE, a big complete
outfit of electrical apparatus, in-
struments and appliances. Many of
my students earn enough to more
than pay the cost of their training
after the first few lessons. This
equipment gives you actual "Shop -
Type" training right from the start.
In addition to all this, you have the
advantage of the S & H Employ-
ment Service and Unlimited Advis-
ory Service-these cost you noth-
ing and you can use them as much
as you wish.

Mail Coupon Today
To those who send the coupon

now. I'll make another amazing of-
fer, but you must hurry before this
limited offer is withdrawn.

S. & H. Engineering Co.
Affiliated with Lincoln Institute

of Technology

1422 W. Monroe St., Dept. A-2, Chicago, III.

Chief Engineer Smith,
S & H Engineering Co.,
1422 W. Monroe St., Dept. A-2,
Chicago,

Pease send me FREE and postpaid full par-
ticui..-s of your new and improved "Shop -Type"
training ;n electricity and details of your remark.
able free off -sr to those who enroll now.

Name

Address

City State
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SPECIAL CHRISTMAS
MONEY -SAVING SUBSCRIPTION OFFER

RA10110)
1N1MW

Amateurs Handibook
bYxodTowz;,,"'

EXPFAITMENTER ItillItILING COMPANY. Inc

THIS BOOK FREE
To everyone of our readers, we are offering in the spirit of Christmasa very special opportunity. We are offering this 224 page, modern,

complete and practical radio handibook, the most thorough book of itskind, FREE with every Christmas subscription to any one of our mag-azines. AND OUR OFFER IS A SUBSTANTIAL SAVINGSOVER THE REGULAR SUBSCRIPTION PRICE.
This is by far the most sensational opportunity we have ever madeto our readers. We know that you will realize the saving and will want

to get your subscription in at once.

BE SURE TO USE THE COUPON BELOW

Experimenter Pub. Co., Inc.
53 Park Pl., New York City

HOW YOU SAVE MONEY
ON THIS OFFER

REGULAR SUB. PRICE - - - $3.00
HANDIBOOK (shown above) - $1.00

TOTAL $4.00
YOU PAY SUB PRICE - - - $2.50

YOU SAVE $1.50
ALL YOU HAVE TO DO TO TAKE ADVANTAGE OF
THIS OFFER IS TO CLIP THIS COUPON AND SEND

WITH 'IT A CHECK OR MONEY ORDER

EXPERIMENTER PUBLISHING CO., INC.
53 Park Place, New York City.
Gentlemen:-

I am enclosing $2.50 for a special Christmas subscription to RADIO
NEWS 0 SCIENCE & INVENTION 0 The EXPERIMENTER 0
MOTOR CAMPER & TOURIST 0 Check Magazine desired.
NAME

ADDRESS

CITY STATE
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I Will Teach You to Earn $3500 to
$10,000 a Year in the Auto Field

How much are you now making a week? Would you like to earn four times that much?

Why not learn at home to boss the Big Pay jobs of the Automotive Industry? Thousands of positions

paying from $75 to $200 a week are always open to trained men who know how to fill them.

Free Auto
Books

This big five-volume Auto Refer-
ence Library is FREE to you, 2200
pages. 2300 pictures, charts, photos,
etc. Finest Auto Library in the
world. Covers every subject. Alone
wort h the coat of the Course, but
FREE with the course.

Free Tools and
Instruments

Complete equipment for repaiiwork
-socket wrench set, special rachet
wrenches, extensions, adapters and
universal joint, a valuable "Sono -
scope" for detecting engine irreg-
ularities, a volt -ammeter and a
Willard Hydrometer for Battery
work, and a set of high-grade feeler
gauges.

Free Employ-
ment Service

I give you FREE a life-long help in
getting you a big pay job. Use it be-
fore or after you graduate-any
time you wish-as long as you wish.
Through close touch with Manu-
facturers and Garages we are con-
tinually placing students and gradu-
ates in good pay jobs.

I Train You at Your Home
I can teach you to become an Automotive Expert-can give you at home
-in one year or less-what it took me many years to learn in English fac-
tories of Daimler and Rolls Royce and in American factories of Packard

and Paige. I Guarantee Your Success!
Satisfaction-or Money Back!

Faith in yourself and ambition to learn is all you need. Are you willing to
back yourself to win? All men are much alike from the head down. Invest
a few dollars in your head and make it quadruple your pay, as it has done
for thousands of my other students.

You Can Earn Big Money-
Wherever You Live

Stay right at home-keep your present job-spend a few hours each week
of your spare time-and I guarantee to make you an Auto Expert ready
to go right into a Big Pay job. This trade knows no locality.

Earn as You Learn
Age and Lack of Education No Drawback
You don't have to be a wonder-just an ordinary, everyday ambitious
man. And you don't have to wait until you finish my course before you
begin to earn. Earn as you learn. Almost from the start, you can begin to
make good money on the side.
Practical Instruction-Oldest Auto School

Everything about my course is practical-easy to learn-and easy to
apply. The lessons are intensely interesting-the practical tools and instru-
ment supplied you insure your having the correct equipment for auto work.

As soon as you become my student you will also be entitled to the life-long
consulting service of the American School-the most successful and old-
est Home Study Auto School in America.

Be a Big Paid Auto Expert

Do You Want
More Money?
What are you doing to be
a real success? Are you just
thinking about it-just
hoping that some day
you'll be making lots of
money? Day dreaming
won't increase your earn-
ings. The way to get ahead
quickly and nicely is to act.
If you have the ambition. I
have the Training that will
make you an Auto Expert.
Get busy! Win success! Be a
big man in this big pay field.
The first step is to send me the
coupon. Do it now!

-C4f

Tom Plumridge.
Chief Engineer

Automotive Division.
American School

Dept. E -126
Drexel Ave. & 58th St..Chicago

Start today to guarantee your future success. Send for my Big Free Book Send me your free book and other in-
fo

"The Easy Way to Bigger Pay." Actions count more than good inten- formation on how I can best get into the

tions. Make the right move NOW. Fill out the Coupon! I'll show you
Big Pay Field. This request is to put me un-

how to make more money.than you ever dreamed of earning. I. der no obligation.

Tom Plumridge, Chief Engineer
Automotive Division,AmericanSchool

Dept. E,-126 Drexel Ave. & 58th St., Chicago, Ill.

Name

Address

City
State
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EXPERIMENTAL RADIO

7y 7
ZO.

Meet the Hookup Board
Mr. Experimenter:

1000
Hookups

yOU who are experimenting with hook-ups know what it means to connect
and disconnect loose wires from binding posts every time you try out a
new hook-up. Sometimes it takes hours to do so and then it is a most

tedious task. By means of the hook-up board which is now being demonstrated
every month in THE EXPERIMENTER all this hard work has been done
away with. Radio experimenting is now a positive pleasure and not tedious work.

You can now make hook-ups in 10 per cent. of the time that it took you pre-
viously. All this is accomplished by means of the clip -leads and tip -leads pic-
tured at the left.

A new science,-EXPERIMENTAL RADIO has come into being. You will want
to keep abreast with the myriad of hook-ups that are being published in all
radio publications every month. Reading a hook-up does not give you any more
satisfaction than smelling a steak. You want to experiment with the hook-up
yourself. The Experimenter teaches you how to do it.

THE EXPERIMENTER now has twelve pages of experimental radio every
month,-articles featuring radio from the experimental side only. Buy the
January issue now on all newsstands. One copy will convince you that this
is the one magazine you must have.

%EXPERIMENTER

25c The Copy ON ALL NEWSSTANDS
SUBSCRIPTIONS-$2.50 the Year

Published by

GERMOTT PUBLISHING CO., 53 Park Place, N. Y. City
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Electricieass CoolieTrained
Men '3500 to$10,000aYear

STEP out of your small -pay, no
future job. Electricity wants

you. The most interesting and
best paying work in the world is
calling you. Get ready now to earn
$70 to $200 a week - you can do
it in a few short months' time. I will train
you at home and you can pay for your
training with spare time work. My Course
pays its own way. And Electricity Pays
Cooke Trained Men $3500 to $10,000 a year.

Electrical Experts
Needed Everywhere

Even common, ordinary electri-
cians earn $8 to $10 a day. You
know that yourself. They have
short hours and pleasant work.
But here is your opportunity for even a
better job. Be an Electrical Expert and boss
the big jobs-get the expert's pay-$12 to
$30 a day -$3500 to $10,000 a year.

Why Salaries lire High
in Electricity

The whole world is rapidly being
electrified. In this country alone
nearly a million and a quarter
homes are being wired for electric
light every year. Hundreds of the
biggest power houses are being
built. Entire railroad systems are
replacing steam with electricity.
Thousands of Factories - Hun-
dreds of Mines -15 Million Auto-
mobiles -5 Million Radio Outfits
- all depend on electricity, and men who
are trained to handle it. Right now, there
is a big shortage of trained men and more
and more are needed every year. That's
why salaries are high in electricity and
why they will stay high and even go
higher. Electricity is the ONE BIG PAY
FIELD and it is open to you now.

Don't Let Lack of Expe-
rience Hold You Back

Don't rob yourself of the things you
want-the joys and comforts of life
-just because you may not know
anything about electricity now.
The thousands of big successful
men I have already trained were clerks,
mechanics, laborers, farm hands, etc., when
they started-they knew nothing about
Electricity either. But that doesn't keep
them from making big money today. Don't
let age or lack of education or experience
hold you back. If you can read and write
I can train you to earn $70 to $200 a week
and I will guarantee your satisfaction with

traba
signed money back guarantee bond.

i;I0121 Will it

P

Bean Electrical Expert
I will train you at home and help you
make extra money while learning

L. L. COOKE,
Chief Engineer.
America's Most

Successful Teacher
of Electricity

VOU want to earn big money. You want to get into
I. a line of work where there is a constant and increas-

ing demand for men. You can do it-Easy. Electricity
needs you and Cooke Trained Men easily earn $3500
to $10,000 a year.

Cooke Training gives you quick action. You start
earning extra money at once, while you keep on with
your present job. You don't wait 'til a year from now
to cash in on what you learn. You get the extra money
right after you start. I show you how to get and how
to do spare -time electrical jobs right in your own neigh-
borhood on which you get valuable practical experi-
ence. While you are learning to fill the expert's job
which will pay $3500 to $10,000 a year, you earn many
times more than the monthly payments on my Course.
Send for my free book today and get the whole big
story of your opportunities in Electricity-THE BIG
PAY FIELD.

I Will Tell You More In
My Big Free Book

Send the coupon for my free book "The Vital
Facts About Electricity." In it are the fourteen
big reasons why I can train you better than anyone
else-Why "Cooke" Students' Service has revolution-
ized home -study training-The letters of over 100 men
who earn up to $12,000 a year -How you too, can get
a big pay job in electricity in a few months' time - 64
pages and over 150 pictures. Take your first step into
the ranks of big -pay men today. Start succeeding this
minute -Send for my free book, which tells you all
about it-NOW.

L. L. COOKE, Chief Engineer
Chicago Engineering Works
Dept. 21 2150 Lawrence AvenueCHICAGO, U.S. A.

Mailthis
Coupon
for mil
FREE
BOOK

MI MI 111
L. L. COOKE, Chief
Engineer, Chicago
Engineering Works,
Dept. 21,

At 2150 Lawrence Avenue.
Chicago, U.S.A.

441, Send me y our hook ,"The
Vital FactsAbout Electricity,"

full particulars of your Home
Study Course. and your fourteen

guarantees including your plan
for helping me earn extra money

while learning. This does not obi,.
gate me to enroll for your Course.

Name

40 Address

City State
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New York Electrical School
29 W. 17th St., New York, N. Y.

Please send FREE and without obligation to
me your 64 -page book.

NAME

STREET

CITY STATE

Science and Invention for January, 1925

Master Electricity By
Actual Practice

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

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this "Learn by Doing" School a man acquires the art
of .Electrical Drafting; the best business methods and 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.

Over 9,000 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

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

New York
Electrical School

29 West 17th Street, New York
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The IDTAIrk Age of Seence
IEly HUGO GERMS

T., many people nowadays are prone to settle
themselves back in their chairs and congratulate
themselves about the wonderful age in which we
are living. With railroads, airships, radio and other

"marvelous" activities abounding around us, it is easy to
lull oneself into the belief that surely the millenium has
arrived and that the world will never look rosier than it
does now.

I BELIEVE
THAT:

the wheel was one
of the greatest in-
ventions of all
times.

kiiii11111111:1110.11111111111111111rn111.11.11111.1M1111,1f

As a matter of fact, 300 years
hence this present age of ours will
probably be termed the "dark age of
science." This is not merely a
catch phrase used by the writer,
but he means it in all sincerity, and
what is more, he can easily prove it.

Nowadays it makes us laugh
when we think of how people in

England and other parts of the world some five hundred
years ago on top of coal mines and froze to death. They
simply did not know that coal would burn and that it
could be made to heat houses and otherwise perform tre-
mendous work. While we laugh, you should soberly con-
sider that we are doing the self same thing ourselves today.
All about us there is untold quanties of energy, much
cheaper, much better, more sanitary than coal, but we
simply have not learned how to use it because
we do not know. Every piece of rock, every
car full of sand has a potential dormant power
locked up within it. We may call this power
atomic or by any other name, but the fact re-
mains that we do not use it because we do not
know how.

Take a great city like New York, which burns
thousands of tons of coal whose products pol-
lute the atmosphere every day, while right at its
very feet two mighty rivers, the Hudson and
the East Rivers flow by its shores, which rivers
every day can actually furnish more power than all the
coal burned in a year. Still, this mighty power goes to
waste in this dark age of ours.

When vou go to the butcher and order a 10 -pound roast,
you would become highly indignant if he handed you overyou

pounds of bones and less than Y4 pound of meat, but
when you pay your electric light bill at
the end of the month and you send
the lighting company your check for
$10.00 you do this very thing. The
reason is that exactly 98% of the
electric power goes up in useless heat,
which you do not need and which you
do not want but which you must pay
for. You actually get 2% of light,
and in order to get this 2% you have

.13111111.1.1.1011.11.11111.fil lllll 111111 lllll 1 lllll 11111111 lllll 1111.1111111e11.11011111r111311111111.111411111111111111 lllllllll 11.

THE GOLDEN AGE OF
SCIENCE

is now symbolized by the golden
cover of SCIENCE & INVEN-
TION, LOOK FOR THE GOLD

COVER every month!
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I BELIEVE
THAT:

sooner or later
governments will
subsidize all inven-
tors of repute.

ACK -

to pay 98% for something that is a total loss. Of course
all this will make people laugh merrily 300 years hence,
and they will not be able to understand how we could afford
such frightful losses.

Then we go and invent the automobile, another mon-
strosity of the "dark age of science." In order to propel
the same, we generate carbon -monoxide that pollutes the
air in our streets, gives us headaches, and otherwise makes
life unbearable for us. But this is
far from being the worst. Here
we go and create the automobile and
then build so many of them that
they become useless by their
very numbers. Instead of trans-
porting us quicker than the old
horse-drawn vehcle, we actually
find that the latter was much faster,
in many instances. If you try, in any of our big city streets,
to go about quickly, you will find that there is only one
way of doing it and that is you must come right back to
prehistoric times and walk. In cities like New York and
Chicago, you can cover ground much quicker for reason-
able distances on foot than by automobile.

Far from living in the millenium, we are living in an
age of unspeakable waste. There is hardly anything that

we can think of that is not wasted.
We know today the power of waterfalls, the

inherent power of the tides, the inherent power
of moving rivers, yet -99% of this goes entirely
to waste. Wind power, another large source of
energy, is hardly touched at all. This power
alone is so vast that a small fraction of it, prop-
erly applied, would supply the world with suffi-
cient energy to run all the machinery, all trains
and all of our vehicles. Water power and wind
power are well understood and can be exploited
by us even today, but no real effort in this direc-

tion is to be discerned.
We do not wish even to speak of the power derived from

the son's heat, because we have as yet not found the key
to unlock this tremendous energy, which is far, far greater
than all the others combined.

At the present time we simply use sun power that has
been stored up by nature millions of
years ago. This is the case with coal,
gasoline and practically every other
fuel. All other forms of energy that
are lying about us in every direction
are not even touched. It is a comfort-
ing thought that our great -great-grand-
children will stand on their own legs,
for they will know how to unlock a
power universe, invisible to us.

I BELIEVE
THAT:

the human race has
a lot to learn from
the ants and the
bees.
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Based on the principle of the experiment
illustrated in the upper right hand corner
of this page, the suggestion for the ex-
periment having been made by Harry E.
Hale, the snow burner illustrated above
has been devised. Essentially this con-
sists of a means of sprinkling calcium
carbide upon snow, and as the gas is
evolved, it is lit with a match. The
sprinkler is then drawn over the walks,
and the flames follow in its wake, melting
the snow which runs off in the form of

water.

CY X 12"
PULLEYS
LOCKED TO

SHAFT

VANES
SOLDERED

IN PLACE

(C)1824 ST SCIENCE..I
a INVENTION

PINS FoR ,
HOLDING

GEAR

LARGE CONICAL
GEAR

e Snow turner
By JOSEPH H. KRAUS

A New Scheme for Clearing Snow from Sidewalks

HOLE POKED IN
SNOW WITH FINGER

I I N. PORT,

SMALL
CONICAL-

GEAR

GEAR

PIECE OF
CALCIUM
CARBIDE

BOLT

WOOD OR
TIN PAN FAST -

NUT WITH
E

PINS,

WOOD
HALF COVER

SNOW
COVERING

LIGHT GAS WITH
MATCH SNOW APPEARS
TO BE BURNING

A simple experiment far seemingly burning
snow is illustrated in the above drawing.
A hole is first poked into the snow with
the finger or with a stick. A piece of cal-
cium carbide is then dropped into the hole
and snow packed lightly on top of the
calcium carbide. The moisture present in
the snow causes the calcium carbide to go
into chemical reaction with the water and
evolve acetylene which burns on the sur-
face of the snow when ignited. The heat
formed will melt the snow, and the heat
of reaction will further aid the melting of

the snow.

SPRINKLING CALCIUM
CARBIDE ON SNOW

Great care must be exercised in sprinkling calcium carbide upon snow, so that when
the gas is evolved and ignited, it will not set fire to shrubbery, trees or the house
itself. Under no conditions should such a snow remover be used when a gale is blow-
ing, and the individual drawing the mechanism over the road should always see to
it that he heads into any slight breeze which may be blowing, so that
his own clothes will not be ignited. A slow procedure is best beause a
large area of snow will not be heated at one time and the flame area is considerably
confined. Above and to the left the principal parts of the mechanism are illustrated.
It will be noted that a hopper containing calcium carbide slowly drops the carbide
into a pan revolving at high speed. The pan is covered on the front half by a
shield so that the carbide sprinkled out because of centrifugal force will only fall inback of the mechanism. For eliminating small patches of snow, the best system is

to sprinkle the carbide out of a pan, as illustrated above.
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ELECTRIC CONTROLLER
CAN BE ON BRIDGE

ne-_ess Sh`nps
FLETTNER AIR TURBINES

DYNAMOS
'c'AIR SCREW DRIVEN BY ELECTRIC MOTOR

NY. WORLD BLDG. 3 75 f

FLETTNER AIR TURBINES
300 TURBINE FOP BERLIN -

MMMMMMMM I110

ELECTRIC MOTOR REVOLVING 4ELECTRIC SUPPLY WIRES
WATER PROPELLER

Announcement has just been made by Anton Flettner that he will attempt
to sail a sail -less ship across the Atlantic. This ship is to be fitted with
two revolving cylinders each sixty-five feet high, which are in reality highly
efficient air turbines, connected to dynamos 13, which in turn supply
current to storage batteries, S, thence to electric motor coupled to the
propeller. The illustration also shows the simplest view of the Flettner
turbine coupled with the dynamo, storage battery and motor. The method
is applicable not only to vessels, but also to airships and airplanes. where

iil

the size of the Flettner turbines would be cut down considerably but a
greater number would be used for turning dynamos which supply the
motors coupled to the propellers with the necessary current. Strange as
it may seem, it is absolutely possible to produce a ship of this nature
which will sail faster than the wind. There is, however, ru multiplication
of power, but the wind power is utilized more efficiently ano more flexibly
in this wind turbine scheme. It is proposed to build a power plant in Ber-
lin with tower 300 ft., high, comparable to the World Building in N.Y. City.

ouses While It Rains

Why not erect a large tent big enough to house a building until com-
pleted so that work need not be interrupted during a rainy spell, suggests
the author. Such a tent might cost $500, but considering that labor
cost $9 a day, and it requires six men three months to build a $10,000
bungalow, if but ten days were lost in the erection of the building. the
cost of the tent would be saved on the first building and work expedited.

-K. G. Pratt. Reporter No. 7122.
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Tidal power scheme for English
river Severn. The dam will be
over two and one -quarter miles
long and perforated with a
number of sluice gates to allow
easy flow of tidal stream through
dam. When tide reaches high

. level, the sluice gates will be
closed and as the tide ebbs away
below the dam, the impounded
water will be allowed to dis-
charge through turbines in the

power houses.

II 06)nt
PROPOSED TIDAL POWER PLANT FOR RIVER

SEVERN, ENGLAND

RAILWAY
BRIDGE

-A

T HIGH LEVEL STORAGE
% RESERVOIR 

   
1,t     

The three small drawings numbered one to
three above show how ships will be locked
through the Severn power dam. Fig. 1

shows a ship entering the opening through
dam into lock, in which the water is at the
same level as that on the down stream
side of the dam. Fig. 2 shows water level
in lock raised so that ship is at same level
as impounded water above the dam: Fig.
3 shows ship passing out of lock gates into

impounded or upstream waters.

The six numbered progressive views below
shows in a clear manner how tidal tur-
bines operate. On top of each tidal tur-
bine there is a dynamo which spins with
the turbine blades and develops electric
power. Fig. 1 shows one of the turbines
starting to work with tide falling below
dam. Fig. 2 shows turbine working at full
power, Figs. 3 and 4 showing the same
operation, while Fig. 5 shows turbine pre-
paring to stop. Fig. 6 shows turbine stop-

ped while tide rises.

RIVER
SEVERN

SES,ONPARY
POWER HOUSE

HIGH
TIDE
_EVE

3

TIDAL
TURBINE

ELECTRIC
POWER HOUSE

ce.SAL''

ELECTRIC
; POWER

HOUSES

(C)1924 BY SCIENCE
& INVENTION '

The amount of electric power developed by
the proposed Severn barage will be suffi-
cient, reports say, to supply all London
and the next five largest towns. The
river Severn has the third highest
tidal rise and fall in the world. The sim-
plified illustration below shows how one
set of tidal turbines are to drive pumps,
storing water in a high level reservoir,
water from this reservoir being used to
operate dynamo turbines when there is no
tidal power available from the main power
houses situated along the dam. That is,
when the tide is out and all of the im-
pounded water above the dam has been
passed through the turbines, the auxiliary
high level storage reservoir will be utilized,
through the intermediary of the secondary
power house, to keep the supply of elec-

tric current continuous.

HIGH LEVEL
STORAGE RESERVOIR

VALVE

-n)

6
POWER
HOUSE

TURBINES
STOPPED

TIDE
,RISING

-4(
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DZ1fTteS_ eIl Shown in MoVAes

one of the most unique 3.111.racteritatons in this
oVilliam Fox super -picture is the kip shown
above. An aily appearance was g-ien to his
;kin by coatiag it with petroleum which caused

it to shine.

-i-lere is de-ai.ed a next
t double exposart trick us - d.

In the judgment rocm in Hades,
the judge appears about six
times larger thar the men
brought before kim. T h e
method by which -his startling
effect was obtained is described

below.

Vict=ns were tortured in a
shower cf "fire" by allowing
tier- to roam about under huge
"sparklers," such as used in

rtzurth of July celebrations.

lea 1
The angel shown in the above photograph ap-
peared out of the center of lightning flashes,
which were produced by setting a plate of
glass immediately in front of the camera,
painting the lightning flashes on it with quick -

firing composition and igniting with spark.

K./1924 BY 50 EKE

The double exposure trick was done by photo-
graphing the figure of the judge in front of a dead
black background, very near -the camera. The film
was then rewound with the portion covered by the
judge blocked out with a template immediately in
front of the film in the camera. The film was then
run through again, exposing the remaining figures
and the background at a much greater distance, the
two perspectives giving the difference in size. Im-
mediately above, to the left, is shown how the var-
ious tiers of the stairway of torture were caused

to tremble. The papier mache rocks which com-
posed the background were erected on wooden
frames, which stage hands shook. The fire shower
was accomplished by having stage hands shake
huge sparklers down upon the players. The dotted
line shows the range of the camera, which of
course left out the men manipulating the sparklers.
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given point
r---- -----------

--------

Dirigible entering
/oz..) temperature of
clouds

Little -Known Rini ible Facts
5 -

Dirigible preparing to land
Smoke Signaling device
from mooring mast to
determine 141//70' direction

- _
Elevators 1:-.:',-. --/ -
used to ---=....., .
maneuver 5120 --.,

. Water ballast beinginto landing angle s,, shifted fore i aftagainst unix, with ,,' for control atslowaid of motors , ,
--.-41--------___"------- landing speeds

Main drag line

(

In landing a dirigible the ship does not ordinarily valve gas. The vessel
is first manoeuvered against the wind with the aid of her motors, a
dragline dropped and eventually the ship is brought to its landing posi-

Dirigible balanced so
accurately that one man

can haft/ it to the ground

Weight of dew collected
on skin sufficient to
prevent flight

Dirigible starting flight

.--_., -- -

maneuver ship - ------
Direc

taintidon
of

to safe altitude
for forward .

flight

Elevators y:
used to _-----

--------

E--

tion. In starting a flight, the propellers are permitted to turn over at a
speed just sufficient to overcome the velocity of the wind, so that the

vessel rises almost vertically.

Dirigible forced to drop
ballast to clear mountains
due to Joss in tilt of gas /%7

rarefied atmosphere

So well is a dirigible balanced that one man can hold it to the ground
when it has its crew on board. It even becomes impossible to start a
flight in the early morning after a heavy dew fall, as the weight of the

Contraction of gas EXpe7/75/0/70.fgas
or low temperature at nigh temperature

7
(-11-

Gas pumped /rem
ballonet into tank

C0,77p12'551;017 under pressure for
tank ballast

I
dew is too heavy to permit the ship to "take off." Illustrations at the
right shows the effect on ballonets of the difference in temperature. Gas

under compression is used as ballast.

R2sition traveling
R95/7V0/2 at against wind PositiOn in

still air---

dras' "Wm

Posit/on in
Position at still air Position trove/Mg

given point with wind -Th

------------- - - -

---- r --

-

Elevators used Contraction of gas causes lossto correct sudden change of attitude

Dirigible regains altitude due
to expansion of gas upon

entering warmer air

s IL
The above diagram illustrates how the wind affects the flight of a dir-
igible. The shaded illustration shows the position of the ship traveling
with and against the wind. Notice how this varies with respect to the
starting point. It is remarkable to see how rapidly a dirigible will sink

when it gets beneath a cloud. The heat from the sun is cut off, the gas
contracts, and buoyancy is greatly lessened almost instantaneously.
This drop is partially corrected by the elevating planes.

-William P. Sullivan, Aeronautical Engineer.
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Ma fety 11" e of t

/ ,5ection
of gas bog-,

Futur

Cabin
Release

2mm-Auxiliary
Cantilever

Meta/ Construction
Throughout Hull

Cabin
Cabin to be re/eased OP water

for safet,y in case of
5r0T/77

Compact -Z.'
High-,00werear At\

Motors

Complete Capn
Accomoclarions

en
If trouble develops with the gas bag of the future dirigible, the passenger and engine compart-
ment can be released therefrom and will volplane to earth. The wings may be flexible to
assist with steering and rising and the compartment will float on water. -J. Von Stein.

Ahrshii Moored to oat
In the April, 1924, issue of SCIENCE AND INVENTION, we published
what is known among artists as a "wach" drawing showing a large dirigible
moored to a structural steel mast which was erected on an ocean going
tank ship. This illustration was used in connection with an article by
Graser Schornstheimer, our naval writer, dealing with the airship Shenan-
doah and is reproduced at the left. At that time, this mobile anchorage for
a dirigible had never been built, but was merely in a theoretical stage.
However, the tanker Patoka has recently been converted and its appearance
differs very little from that set forth in our article many months ago. The
photograph directly below is one taken at sea under actual working condi-
tions and shows the Shenandoah moored at her ocean base. What's more,
SCIENCE AND INVENTION was the first to publish such a picture.

Photo Times Wide World.
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Mova:lare Orgzn Keyboard

At the left is shown new rising and
falling organ console or keyboard
as it appears at its greatest height.

The photograph in the upper lefthand
corner illustrates a very small section of
the enormous distributing board used in
connection with the electric organ de-
scribed on this page. The photo di-
rectly above shows a part of the hun-
dreds of pipes that are used as well as

some of the traps.

GUIDE RAIL

HOUSING

ONE of the most novel and interesting
organs ever constructed is the one which

was recently installed in the Piccadilly The-
atre, New York City. Several views of the
console of this organ and of the various
other parts are shown above.

The most interesting fact in connection
with this musical instrument is that the
console control or key board may be raised
or lowered as desired. The purpose of this
is to enable the organist to give solos in

By A. P. PECK

A powerful electric motor and a series of worm
gears are used to raise and lower the organ con-

sole or keyboard as shown above.

full sight of the audience. To do this. the
console is raised to its fullest height as
shown at the top of this page, whereupon
the organist is almost at a level with the
stage floor. When motion pictures are being
shown or the stage is occupied by other ar-
tists, the console is lowered. Flexible electric
cables make it possible to keep the organ in
operation at all times, whatever the position
of the keyboard.

The simplified diagram shown at the cen-

Relays are used to close the main circuits of this
electric organ. A section of the relay board is

shown directry above.

ter right of the page gives an idea of how
the circuits are wired. The cable from the
console connects to a series of relays which
make and break a circuit which carries the
great amount of current necessary for oper-
ating the pipe mechanism. The relays are
in turn wired to the distributing board from
which connections extend to the pipes. The
latter are supplied with air by means of an
electrically driven pump, the flow of air
being controlled by solenoids.
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t._

The Fred W. Jensen and
Son perpetual motion clock
(with a motor concealed in
the base), is shown above.

The ball clock above tells
time by the pointing of the
figure at the parchment strip.
Gravity pulls the ball down

Uni ue CL c ys

In San Diego there is a street clock with twenty dials which
tell the time in the prnicipal cities of the won simultaneous-
ly. It also gives the day of tie week and the month. It

was built entirely at a retail jewelery store.

The above illustration gives a view of the famous John Muir clock, which the naturalist used to light his
fires in the morning and to regulate his study periods at night by' passing the various text -books he was
using before him at the proper time. A large weight hung out the window actuated this device. At the left
above is the clock of Frank Fried, which is a monument to five years of patient work. It is ten feet high
and three feet square, and has 108 dials showing the time, size, flag, form of government, postage stamp
and the lowest coin and the name of the capitol of every country in the world, as well as its language. The
globe in the top representing the earth revolves every 24 hours. The moon is shown in comparative size
and revolves once every 29V, days. At the left is shown the famous straw clock built by a German, which
contains nothing but straw. -H. E. Zimmerman.

Town Hall clock at Prague, Czecho-
Slovakia, was built in 1430. It
shows mean time, Sideral time,
and position of sun. -S:ouka.
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,B3znifnAng
FOrrlina
efenoe

RAITIO EQUIPPED OBSERVATION
ALLOON TO WARN Of ENEMY'S

APPROACH AND IGNITE OIL.

OIL SUPPLY
STATION N.

--------
ONE OF\ SEVERAL MAIN
SUPPLY OIL PIPES

, ENCIRCLING PIPE LINES

15- !

I t 6

:CITY

RADIO
LOOP

RADIO OPERATED
IGNITER' I RELEASE VALVES

POINT 1 FOR OIL
4Kkowar..omaru.,nswansmeria '''' CO ILS

HERMETICALLY SEALED CASE

ONE of the most novel fortification ideas brought forward for some time, is shown
in the above illustration. Circular pipes, suitably perforated, are laid in great circles

around the city to be protected and oil is fed to them. Upon the approach of an enemy
electrical or radio control is used to open the valves, thus soaking the surrounding terri-
tory. As the enemy starts to march over the soaked region, the oil is ignited. The
arrangement is made in sections, so that only one segment may be used or a fiery circle
may be created, entirely surrounding the city. The sketches at the right show the
method of connecting the electrically operated valves. The sketch at the left shows how
the pipes are laid around the town and how distribution is made to them. --1.. B. Robbins.

OIL SEEPS OUT OR
HOLES AND SATUR.q
ATE5 TOP SOIL.

CONNECTION

ELECTRICALLY OPERATED RELEASE VALVES
FOR OIL

Retort Cllean5 En ire On

One of the most marvelous advances made in automobile engine construction
during the past season, was the addition of an extremely complicated but prac-
tical oil filter system which cleans the cylinder oil and at the same time in-
creases the efficiency of the engine. The sketch at the right above gives a
cross-sectional view of the apparatus. As the oil is used it is sucked into the
intake from the level of the bottom piston ring. It passes into the retort
where the exhaust heat volatilizes water, kerosense and other light substances
which may be in the oil. This retort is controlled by a rugged thermostat,

icrk-Ne A, D INVENTIO

so that the oil is not liberated until the proper heat is reached. The volatil-
ized gases pass out through the upper pipe and are fed into the intake mani-
fold, while the clean oil drops into the bottom cylinder and is fed back into
the crank case. Vacuum from the intake manifold operates the device. It
is said that double the ordinary amount of oil may be put into the crank
case, and this device will keep the engine from burning the oil and causing
smoking. The left sketch shows side elevation.
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POSITION OF 3RIDGE.
LOCATED BY PRICE
OF WATER -FRONT

PROPEPT`'

.:,CAISSONS BOIL.
FI,OATED DOWN RIVt
INTO POSITION '477°` -

ROTARY DIAMOND
DRILL

\/1
(SMALL OtAl"-IONDS
1,5ET IN LEAD

,41

L) tILLINGS FOh
LABORATOR(

SPECIMEN:4,

=BED ROCK

C RAVEL

Some of the most interesting facts connected with bridge building are very little
discussed. P-eparation for the st-ucftre .s as interesting as the stucture it-
self. The inset at the top of the page shows how the engineers make a cross-
section over which the bridge is to be run. The hollow cylindrical drill using
diamonds for teeth shown at the left, cuts a core showing exactly the struc-
ture of the rock below. On this knowledge the location of the piers is decided.

Compazes

For northern cruises where the magnetic
needle cannot be depended upon, the above
compass which finds direction by pointing at
the sun, is used. -Dr. Alfred Gradenwitz.

OutLidicifirc-Ag JB3Tko_T

RIVER

I:AIR TRAP'
-

-4111110,

GUIDE PILES

WORKING CHAMBER

MEN StAl_ING BASE
WITH CONCRETE,

A caisson is built above the location of the bridge and floated to position.
where it is sunk. The sand and dirt is then hogged out of the inside of the
caisson with dredge buckets, until the caisson sinks to solid rock. The sketch
at the right shows the arrangement for men working at the bottom of the cais-
son under extra high air pressure. On reaching rock, the bottom of the cais-
son is sealed and then the whole filled with concrete. -W. B. A.

nalpfidUY GTOWirM Ca

Possibly the most rapidly growing plant known to man is the fungas called Phallus. The above
photographs show a sprout and the time taken for it to reach maturity. -S. Leonard Bastin.
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A papier mache skull rests
inside of a cabinet made of
glass on three of its sides.
Front and top are opened.
The magician professes to be
able to cause the skull to
rise and fall at command,
and the skull promptly
obeys his orders. It can be
made to answer questions by
rising once for "no," twice
for "yes." The secret lies in
the fact that the skull is
mounted upon a glass slab
which is perfectly transpar-
ent. Attached to the bot-
tom of the slab is a string
passing over a pulley, and
then to a system off stage.
Naturally the bottom of the
slab is concealed by the
stand upon which the cab-

inet rests.

SPOOLS OF SILK r)
RED
BLUE

YELLOW

To demonstrate that the magi-
cian is likewise an expert
weaver, he places several spools
on a stand. There are vari-
colored threads on the spools
one being red, another blue,
a third green, etc. Picking up
one of the spools, the magician
proceeds to demonstrate how
expertly he can weave the
thread into a silk kerchief.
He unwinds the thread from the
spool slowly, curling it about his
fingers, and finally withdraws a
similarly colored kerchief. The
secret lies in the construction
of the spools, which contain the
kerchiefs and which have a
small lever and spring, permit-
ting the ke--0,;ef to drop into
the hand when it is released.

a

SKULL.

GROOVE
IN SKULL

aidb4jFOR
SLAB

GLASS
SLAB

PULLEY

I" Rai(

GLASS SCREEN

is for Everybody
By PROF. JOSEPH DUNNINGER

NO. 22 OF A SERIES

STRING OFF
STAGE

SPRING
SMALL LEVER

HINGE
CUP
RED SILK
HANDKERCHIEFe.-Th,

SOAP BUBBLE

SOAP
WATER

GASOLINE SOAKED G.
COTTON IN BOWL
OF PIPE. lei

BLUE
HANDKERCHIEF RED

HANDKERCHIEF

f`/7
RED - BLUE

The magician now changes
the type of his performance.
He becomes a child again
and blows soap bubbles, but
the remarkable thing about
these soap bubbles is the
fact that when they are
held near the flame of the
candle, they explode. This
may or may not be due to
the gas in the magician's
body; at least, that is the
way he explains it. Actu-
ally the construction of the
pipe has much to do with the
exploding soap bubbles. In-
side of the pipe one will find
a small sponge soaked in
gasoline. When the bubble
is blown, gas fumes per-
meate its interior. Holding
a candle near the bubble ig-
nites the fumes as they are
released, when the bubble

bursts.

eANG
A

EXPLOSION OF
( BUBBLE

BLUE

FINE SILK THREAD

WHEN ARMS PULL
OUT

BLUE. RED,

THREAD

The magician holds two glasses in
his hands. One of these glasses
contains a red handkerchief and
the other a blue one. He now
causes the kerchiefs to visibly
jump from one glass to the
other, exchanging places. He
merely raises his hands slightly
and draws them apart, and
presto! the exchange is made
before the very eyes of the on-
lookers. In preparation two
holes are drilled in the bottoms
of two tumblers, and a fine silk
thread tied to the blue hand-
kerchief is passed through the
glass containing the red hand-
kerchief, then through the glass
containing the blue handkerchief,
and finally tied to the red hand-

kerchief, as illustrated.



Science and Invention for January, 1925 881

 MINE.

STOLEN death ray apparatus, the sinking
of a private yacht, and an airplane fight, are

the principal ingredients in Paramount's latest
scientific thriller. At A is shown the hero demon-
strating his high frequency death ray apparatus
to the heroine. The inset at B shows experi-
mental shack with the death ray projector in oper-
ation killing a bird. At O is illustrated the
stunt used by directors in launching an air-
plane from a battleship. A twenty foot tank
in the studio was used as the sea, while one
of the assistants wafted the airplane suspended
from a string, back and forth by the side of
the battleship. In the printing room, the back
half of the cycle, that is, the part of the swing
before the airplane reached a position just be-
hind the platform of the battleship, was cut
out and destroyed. Then another bit of film
was exposed with the airplane standing on the
landing provided for it on the deck of the
battleship. The two films were then pasted
together, so that one instant the audience sees
the plane resting on the platform, and the next
finds it gliding away into space. Then of
course the view is changed and you see a
bona fide airplane with pilots and everything.
A novel airplane fight is staged by the method
shown at E and the illustration opposite. The
range of the camera is cut down by changing
its focal length to take in only the section
shown at E. The studio set-up employed for
making the picture is clearly seen in the sketch.
Of course, the private yacht which is wrecked,
is another miniature reproduction blown up by
exploding a small mine beneath it in the studio
tank. A touch of realism was added by having the
hero build a small generator and radio appara-
tus on a desert island. The photograph at D
snows him in the act of completing the more
or less primitive generator. By filming the
scenes taken on the tank as though in night-
time, a multitude of projection sins were hidden..

eat ay In
Movi s

By W. B. ARVIN

RAY PROJECTOR
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The Living e t
By JOHN MARTIN LEAHY

41310004c

SYNOPSIS
The story opens with Captain Livingstone, im-

ploring the aid of Darwin Frontenac, a famous
scientist who has recently discovered methods of
inducing hibernation in mammals. The Captain
wants Frontenac's help in connection with a dis-
covery he made during an exploration trip to the
Antarctic. Before the Captain launches into his
story leading up to the final details concerning the
exact help he wishes, Fiontenac revives a fish
which has been frozen several days in a bucket of
water, bringing the fish back to life. Several
times in his plea the Captain has mentioned "her,"
also it is known that he wishes Frontenac's assist-
ance in connection with his knowledge of the
hibernation of mammals.

The Captain surprises Frontenac by making fur-
ther statements relative to life in the Antarctic.
The Captain says that certain discoveries that he
made during his trip confirmed his beliefs that at
one time the Antarctic was tropical and peopled
by human beings.

The Captain goes on with his story of his trip.
He tells Frontenac how his ship started toward
the South Pole and how, far south of the Antarctic
Circle they discovered land. Establishing a depot
at latitude 85 degrees, they went inland. The air
became warmer and to their great astonishment,
they discovered a land surrounded by high moun-
tains, the temperature of which was far above the
freezing point and where palm trees and luxurious
flowers grew. At this point the party divided,
Hampden accompanying the Captain. After they
explored for a while, they turned toward the direc-
tion taken by the other party. Suddenly lying in
a pool of gore, they came upon a severed human
head. It is that of one of their companions.
Nearby they found a note telling how a thing came
from above, instantly killed two of the party and
badly wounded the third. The latter lived long
enough to write the note, then his head, which
was found by the Captain, was forcibly removed
from his body and his body done away with. The
survivors found the other heads but could get no
trace of any of the bodies.

Leaving this Garden of Paradise, as they had
at first named the spot, the Captain and Hampden
journeyed on. Some. distance further on they find
a cave, which had been recently opened by a land-
slide. Entering the cave they found the floor to
he of thick ice. Suddenly the Captain, with a
start and cry, bent over and found embedded in
the ice a beautiful young lady, perfectly preserved
in every detail. After examination . . .

"'Cod in heaven,' Hampden cried, 'she isn't
dead!""

CHAPTER XIII

"THAT YOU WILL AWAKE HER!"

46 MADE an exclamation and gazed
at him in indescribable astonish-
ment. wondering if I had heard him
aright.

"'Not dead?' I exclaimed.

FOURTH INS'T'ALLMENT

"'Not dead! Captain
Livingstone-oh, the poor
little kid !'

`C o m e Hampden,'
said I. 'What on earth
are you talking about?'

" 'I know what I am
talking about, Captain. I
said what I believe, and I
say it again: This poor
girl isn't dead!'

"'That's absurd!' I ex-
claimed. 'There she. is in
solid ice! She can't

breathe!'
"I 'stared at him in

speechless amazement.
I became suddenly
alarmed. What h a d
come over Hampden?"

"'Breathe!' exclaim-
ed Hampden. 'If she
could have breathed -
or if the air had risen
above the freezing
point-then she would

have died. The
ice, the c e !'
cried Hampden,
beating it with
his hand. 'That

is what
saved
her!'

I1EXPLORE

1

\

/ , A , I)

 -1 ,le

"'Saved her? Yes, it has saved her body
from decay, from returning to the elements
whence it came. Anyone will grant you
that. Saved her? Man, it was the ice that
killed her.'

" `No! Saved her! Saved her body and
soul! Yes, the soul-the soul too! Captain
Livingstone, her soul is still there!'

"I was now really alarmed, but worse
(so I thought it) was to follow.

"'Come, come Hampden; I said, 'let us
consider this matter carefully, soberly. Here
she is in solid ice; here she has been lying
-just as we see her now-for thousands of
years; and yet you say she is still alive!'

"'Captain Livingstone,' said he very earn-
estly, 'I didn't say she is alive.'

"'Heaven help us! A moment ago you
said that she isn't dead, and now you say
that she isn't alive. I wish, Hampden, that
you would tell me plainly what you really
mean.'

" 'I have told you. I said that this girl is
not dead; that is what I meant. I said she
isn't alive: that, too, is what I meant. In
other words, she is neither alive nor dead-
if you know what that means. That is why
she doesn't have to breathe.'

"'If I know what that means. I'm afraid.
Hampden, that I do know what that
means. To be perfectly frank with you. I
will say that I wish you would stop talking
nonsense.'

" 'You think then,' he said, and he said it

Our boasted common sense often leads to near dis-
aster. Tesla, Watt and Columbus are among those

who succeeded only after fighting it.

vs)
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Encrusted for ages in a solid
cube of ice the Sleeping
Beauty lay in state m her
cave awaiting some one to

awake her.

pretty testily, 'that I am touched in the head?
Well, after all, the fault is largely my own.
I should have explained, seeing that you are
not aware of the scientific possibilities that
one may-'

"'There, there. Hampden,' I interrupted.
'we will just let those scientific possibilities
be for the present, and we will concern our-
selves with facts-plain, palpable facts.'

"He said nothing to this.
"'In the first place,' I said, `do you real

ize how old-how very old !-our Sleeping
Beauty must be, how long she has. been lying
here in this ice?'

"'I think I do. When she lived, this Ant-
arctic land had a warm climate, perhaps even
a tropical one, and then suddenly the Great
Cold fell-suddenly, instantaneously, as the
great Cuvier believed.'

"'And she has been lying here through all
the ages that have followed: you have not
forgotten that?'

"'Forgotten it? How could I have for-
gotten that she has been here for ages?'

"'Thousands of years: probably a hun-
dred thousand years. Hampden; and yet you
say she is not dead!'

"'Think of the time, Captain Livingstone?
For time alone can never touch her, there
in 'her bed of crystal. Ten million years, a
hundred million, a thousand million years,
and she would be even as we see her now-
if this ice that holds her in were never dis-
turbed. Age could follow age, eon follow
'eon, through all the eons of the coming eter-
nity, and yet time alone could never lay its.
stain upon her or loc;se the soul from her
body!'

"'If the soul is still there!'
"'Yes: if the soul is still there-as I truly

believe that it is.'
"'I see, though.' he added. 'that I must

"And this he proceeded to do. I listened
intently, doing my level best to understand,
but I can see now that I understood but
Very imperfectly.

"He began with estivation and hiberna-
tion, taking great pains to show how they
differed from the artificial suspension of
.vitality. Catalepsy came next, and of this
mysterious condition he told me some very
strange and terrible things. Then he went

on to describe the effects of certain drugs,
of belladonna. mandragora, chloral hydrate
and others-how they could produce the per-
fect semblance of death.

'"And,' said Hampden, 'if the subject,
while in that condition of seeming death,
were frozen, he could be kept in that state
for years. for hundreds of years-thousands.
In fact, there is no limit to the time in which
a body could be kept in that condition-. -of
seeming death, remember.'

"'And vet,' said I. 'not alive!'
" And yet not alive. That is the thing

that must be firmly grasped and fully under-
stood. that the body, whether that of a fish.
a frog or a human being-it doesn't matter
what-is neither alive nor dead.'

"`I'm afraid.' I Cold him, 'that I can't see
that.'

"And I'm afraid. Mr. Frontenac. that I
don't see it now.

"'It's just like that mathematical -point

U
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FINDS TROPICS IN FAR NORTH

Discoverer Reports a SubYukon
Valley Ringed With Hot Springs.
SEATTLE, Wash.. Oet. 31.-A sub -

to tropical valley in northern British Co -
r3' linnbla, just south of the Yukon Terri- by
r tory border, ringed in with glaciers and r°

m perpetual snows. is to be colonized next
al(
ue

ro

to

year by wealthy Vancouver (B. C.1 t
sportsmen and -mining men, according to on
S. C. Scotte, the discoverer, who was gt
In the city today after spending three Str
years there. tra

"The valley is 480 miles Inland. al- ./
most inaccessible, and contains abut,- lb
dant game." said Mr. Scotte. rhe
temperature never gets below zero and
freesing temperature is rare. Grass,

AB hay berries and wild fruits grow In
Y profusion. It Is about twenty miles long b

and two or three miles wide.
"I encountered several species of wild

animals never seen before. The most
curious was a large white leer weigh-

i log about 600 pounds. It had a hum;
h on one side of the head. A series of hot
n springs or one side of the valley is
e responsible fer the mild Winters and

t, long. pleasant Summers. The soil is
d very fertile."

The f in

What one explorer recently found in the Arc-
tic is depicted in the above excerpt from the

New York Times,

0

business; Hampden said: 'the mathematical
point is nothing at all, and yet there it is.
And so it is with the body when animation
is completely suspended, as is the case with
this poor girl here before us: the soul is
not dead, neither is it alive, and yet it is
there

"And other things he told me-of frogs
and fishes. for instance, being frozen and
restored to 'perfect life.

"I asked him if he had ever seen this
thing done. No; he never had, but he had
read about it.

"'I'm afraid.' I told him, 'that I am some-
thing of a Doubting Thomas, after all. I
would like to see that.'

"'There can be no doubt'about a, Hamp-
den said.

"And yet there was doubt about it, for I
-in my ignorance and cocksureness-doubted
it, just as the world -was to doubt me. So
it goes, so it goes. And not only that, but
I doubted. so to speak, Hampden himself.
For I couldn't get the idea out of my thick
skull that the sight of Sleeping Beauty had
-why, how, I couldn't imagine-affected
poor Hampden's head. God forgive me.
I see now how wrong I was.

"'But.' I objected, 'a human being is not
a frog or a fish.'

"'Don't. you see, Captain Livingstone;
don't you see?' said Hampden. 'The girl
was drugged, and, while she lay here insen-
sible, in that state of seeming death, the
Great Cold fell and she was frozen, incased
in ice. And so she has remained (not dead
and yet not alive) through all the ages that
have followed.'

(Continued on page 933)

*"If change he essential to our idea of life, it
may be asked what is the condition of a seed,
which may remain unaltered during a period of
many centuries; vegetating at last when placed in
favorable circumstances, as if it bad only ripened
the year before. Such a seed is not alive: for it
is not performing any vital operations. But it is
not dead, for it has undergone no disintegration;
and it is still capable of being arouseti into active
life, by the application of the appropriate stimuli.
The most correct designation of its state seems
to be dormant vitality. The condition' of an animal
reduced to a state of complete torpidity and inac-
tion is precisely analogous; into such a condition,
the frog may be brought by cold; and the wheel -
animalcule by desiccation."-Dr. Carpenter.
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0 NE of the most interesting collections of scientific models in the country is
that of the Franklin Institute, at Philadelphia, Pa.; it gives a very accu-

rate picturing of the history of mechanical progress. Immediately above is
shown Lesley's Odometer which was used in connection with the second Geo-
logical Survey of Pennsylvania. The revolution of the large wheel was con-
veyed to a chain of gears in the box behind, moving an index, thus measuring
the distance over which the machine travels. At the left is shown an ancient
knitting machine constructed entirely of hard wood and using three foot
pedals and a hand shuttle.

Many a tale of early electrical expo-imentation
might be told by this model of Joseph Saxton's
magneto electric machine. The construction is
extremely simple, as shown by its photograph.
The source of the potential changes was the pile
of permanent horseshoe magnets constructed of
five sections. A pair of wire wound armatures
which cut the lines of force were rotated before
the magnet pole -faces. Speed was obtained by

the belted wheels.

The whole system of modern transportation took on a
new aspect when George Stevenson brought out his
No. 1 locomotive in England, back in 1826. It incorpo-
rated several new features including the multitubular
boiler and connection between the front and rear wheels.
The model above shows exactly how the engine looked
before its first run on the Stockton and Darlington Rail-
roads. At the left is the forerunner of the modern movie
camera. It is nothing less than the sensitizing outfit,
developing box and camera, made by Joaquim Bishop, a
chemical instrument maker. Aside from his regular work,
he acted as assistant to Dr. Robert Hare, Professor -of
Chemistry in the University of Pennsylvania. It was one

of the first daguerreotype outfits in this country.
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Almost all of the large trans -Atlantic liners owe their operating efficiency to the
principle involved and first worked out in the above model. It shows Oliver Evans'
priginal high pressure steam engine working on the compound principle. Ater the
steam had exerted its force in the high pressure small cylinder, it passed over and
expended some residual energy in the large low pressure cylinder. Both motions were

communicated to the rocker arm which was connected to the pulley wheel.

the high speed radio
and cable telegraphy
involving the duplex
systems are possible
only through the orig-
inal idea produced by
George M. Phelps in
1869. At the right is
shown his first auto-
matic telegraph re-
ceiver, which inked
the message on the
tape as it came over
the wire. To him is
also due the idea of
pivoting the needle
between the poles of
a magnet so as to
obtain the rocking
motion for recording

messages.

Dr. Franklin's original static Machine using a whirling glass globe
rotated by a wooden hand wheel, and incorporating a metallic ball to
collect the charge is shown at the left above. At the right is a model
of an early arc lamp using gravity with a ratchet control to feed

the carbons.

.i.2111111

The model shown
above represents t h e
"hydro-vacuo" motor
invented by John W.
Keeley to solve the
problem of perpetual
motion. Of course it

did not.

The Yale lock is almost
universally employed today,
and the father of them all
is shown in the photograph
at the right. It was from
this rather clumsy and crude
affair that the fine instru-
ment of precision found to-
day on the door of almost
every household was
oped. The idea in this case
simply reverts to ancient
Egyptian locks, i.e., the idea
of inserting a key, which
must be of exactly the
proper shape, before its motion can be imparted to the
plungers of the lock, that is, the shape of the key and its
insertion into the lock, actually opens the door. The identi-
cal idea is included in all our modern locks. The only
difference is " that the shape and relative positions of the
plunger and barrel are slightly changed.
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Doct 11) r Nackensaw's Secrets
11y CLEMPNT FEZANICHE

NO. 35 A JOURNEY TO THE YEAR 3000

"Sit there," said the judge. "Now tell me how the accident happened.
If you prevaricate, exaggerate, or hold anything back, I shall know it
immediately, for along with the phonographic record of your statement

(AUTHOR'S NOTE :-It would be a wise
man who could tell in advance all that he will
do in the next twenty-four hours. How much
more difficult to predict the condition of the
world.a thousand years hence, except in broad
general lines.)

EP," said Doctor Hackensaw, "Do
you want to take a little trip with
me?"

"Sure I do, Pop," replied Pep
enthusiastically. "I'm alsyays dying to be on
the go. Where are you bound this time?"

"I'm going on a little, journey to the year
three thousand, and I thought you might
like to come along."

"Quit your kidding, Pop, and tell me what
you mean."

"I'm not joking, Pep. I'm in dead earn-
est. You know my dream machine?"

"Yep, your machine for making people
dreatn whatever you want them to."

"Precisely. - Well, you and I are going to
visit the year 3000 in a dream."

Pep's face fell. "Aw, that won't be any
fun!" she said.

"Won't it? Well, you just try it and see.
The dream will only last an hour anyway,
so you won't lose much. Besides, you'd. be
doing me a great favor. I've been experi-
menting lately in making two people dream
the same thing at the same time, that is to
say, combining both in the same dream. It
is by no means an easy task, for our indi-
vidual brains differ so much that the same
word will suggest an entirely different train
of thought to each. For example, I am
experimenting now with two lovers who have
been separated 'for the summer. I try to
give them both the same dream every night
by means of the same suggestive words on
a phonograph record. For example, the
words : 'Lake-Moonlight-Canoe-Upset-
Save her,' will certainly make both the lovers
dream at the same time of a canoe -ride end-

will be the 'graph' of your every heart-beat, and the dilation and contrac-
tion of your blood -vessels and the nervous twitches,
various emotions of anger, fear, etc., that govern you while you speak."

ing in an upset in which he saves her from
drowning. The details may and certainly
will differ, but I can elaborate these as far
as I think desirable, so that when the pair
write to each other they will be convinced
they have indeed met in dreamland. The ex-
periment has been so successful that now I
wish to try to take you along with me in
a dream."

"All right !" said Pep, resignedly. "If it

"Gee!" cried Pep. "This is fine! Since
we've got to go to the police station, I'm
going to have a little fun on the way, and
learn to steer this machine. It looks easier
to guide than any machine I ever piloted."

will give you any pleasure, I am willing to
spare you an hour."

"Thank you-I don't think you'll regret
it. I have the phonograph records all ready,
so if you will step into the glass chamber
I will set the temperature, air -blast and other
attachments so they will work automatically
by clock -work according to the graphs
I have prepared; I shall then join you, and
we can start at once. Please lie on the
couch near the wall and I will lie on the
other couch. That's right-are you ready?
So am I. Then I'll press the button for the
start. One, two, three-go!" and at the
word the doctor pressed the button that was
to hurl them one thousand years into the
future.

As he did so, a soporific gas stole grad-
ually into the closed glass chamber and soon
caused the pair lying on the couches to fall
into a deep slumber. Then an air -blast swept
out these gases and nothing was heard but the
phonograph. which had already begun and
which kept on repeating in a mournful drone
the words meant to reach the sleeping senses
of the dreamers and make them dream of
the year three thousand with all its inven-
tions and improvements.

CHAPTER 2
"Here we are, Pep," cried Doctor Hack-

ensaw. "We must be in the year 3000, and
I suppose we are still .in New York City,
though I don't see any houses or any people.
Ali. here comes someone!"

"I'm here with you, Pop," cried Pep, "but
what a funny guy that is! Why, he hasn't
got any hair on his .head-he's as bald as a
billiard -ball. Say, Rube," she called out
tauntingly: "What made you shave your
head ? The cows won't know you when you
get home !"

The person addressed turned around and
looked at them in amazement, and with espe-
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cial wonder at their hair and at Doctor Hack-
ensaw's beard.

"Why who are you? What are you?"
cried the newcomer in great surprise.

"We're strangers and we've come to visit
you.

"What's your number? My number's
82Y325(

"What does that mean?" asked Pep.
"It means that I was born in the year

2892 in New York City and that my birth
was the 325th recorded in New York that
year. The odd number shows that I am a
girl. The even numbers are given to boys.
When we marry we add an 'M' to the
number."

"You don't mean to say you are a girl!"
cried Pep.

"A girl without any hair! That's ter-
rible !"

"No one in New York has any hair.
You two are the first people I ever saw
with hair on the face or on the heads. But
I've heard of the hairy savages that lived
a thousand years ago !"

"Hairy savages I" cried Pep, drawing her-
self up proudly. "Are you speaking of us?"

"Certainly, but I'm forgetting that I ought
to put you in touch with the newspaper.
For an ordinary news item they only pay
one hundred dollars, but you ought to be
worth from five hundred to a thousand dol-
lars. Wait till I see first if you've already
been signalled." So saying, she took from
her pocket a gold ring attached to the
pocket by a long thread and slipped the ring
on her finger.

"Hurrah!" she cried, after a moment of
intent listening. "Your presence here isn't
known to the paper yet. It's a scoop for
me! Just listen and you cap hear the ac-
count yourself. Here's a ring for each of
you and a microphone to slip into your
ear."

Doctor Hackensaw and Pep obediently
placed the rings on their fingers and the
microphones in their ears, and then waited
to see what would happen. Nothing hap
pened for a .minute or two, and then sud-
denly they heard a shout:

"TWO HAIRY CREATURES OF AN-
CIENT TIMES VISIT NEW YORK-
one a man and one a woman. They wear
outlandish garments and sneak an almost
unintelligible old English." This was fol-
lowed by a picture of themselves which in
some unaccountable manner they found in
their mind's eye-evidently through vibra-
tions of the microphone carried through the
auditory nerve to some central ganglion and
from there transmitted to the optic nerve.
A pause ensued, and then came a diffel--
ent voice addressed directly to them: "The

"I'm here with you, Pop," cried Pep, "bkt what a funny guy thatis! Why, he hasn't got any
hair on his head-he's as bald as a billiard-balL Say, Rube," she called out tauntingly:

"What made you shave your head? The cows won't know you when you get home!"

New York Daily Broadcaster will pay you
one hundred thousand dollars for a full
account of yourselves. Start at once!"

Doctor Hackensaw hesitated, but Pep, to
whom a hundred thousand dollars was a.
fortune, began at once giving a rapid sum-
mary of their lives. At the conclusion of
her speech, the voice said:

"Thank you. The hundred thousand dol-
lars has been. placed to your credit at the
store."

"You're in luck!" cried the thirtieth cen-
tury maid. "One dollar means one day's
food and lodging and clothing of the sim-
plest sort, so one hundred thousand dollars
means that you can live all your life long
in luxury without doing any work. My
name is Electra and I received a thousand
dollars for reporting you, because you're a
scoop."

"That's good, Miss 'Electra," said Doc-
tor Hackensaw, "but I must ask for some
xplanations. In the first place where can

I get a newspaper?"
"What do you mean? You just got the

news-in fact you were the news!"
"But haven't you any printed newspaper?"
"Yes, a few thousand copies are printed

to keep on file in the libraries and for the
use of deaf people, but you'd have to order
a copy in advance if you wanted one. But
what use would it be to you ?"

At one time, about the year 2000 advertising had become an unendurable nuisance. At night-
time it was even worse than in the day -time, for the signs consisted of myriads of constantly
changing electric lights of different colors. Even X-rays were used and advertisements pro-

jected through the walls of your house into your very bed -room.

887

"I could read it."
"What's the use of that? That was all

very well in the year 1900 when the Indian
chief Tammany ruled New York, but nowa-
days. . . ."

"What!" cried Doctor Hackensaw, inter-
rupting her. "Oh, I see! I'm afraid your
historians have got their facts about old New
York slightly twisted. However, it doesn't
matter."

"But nowadays," continued Electra, "we
carry our telephotophones with us in our
pockets and get the latest news direct from
the newspaper. When you listen in you
hear all the important happenings since the
last time you used the instrument. The
newspaper will also furnish you old news
if you ask for it. For books you would
have to apply to the library. Tell them
what you want and one of the readers will
read you the most up-to-date facts on the
subject and send on the illustrations as
well. They will also read you a 'few chap-
ters from any novel you choose."

"But haven't people any books at home?"
"Oh yes, there are the microscopic books,

but they are not much used as you can
hear from the library quicker than you can
pick up your book."

"What are the microscopic books?"
"They are books photographed down to a

very small size and can only be read by the
use of a microscope. A thousand years ago
people had enormous books four to six
inches long and almost as wide. A small
library of one hundred thousand volumes
would fill a house. And the books were
awkward to handle. A million of our books
would not occupy more space than a thou-
sand of the old ones. The pictures are in
natural colors photographed from nature and
the book can be either read or listened to
on the phonograph-a great advantage when
there is dialect or music mentioned in the
book. Each page has the phonographic rec-
ord as well as the print. The amplifier and
microphotoscope for hearing and reading the

.book occupy small compass and are carried
in the pocket."

"How is it you haven't any hair on your
head?" asked Doctor Hackensaw.

"Hair is unsanitary. It is a breeding
place for germs of all sorts. Besides, peo-
ple were growing bald earlier and earlier
in life. So the physicians finally decided to
do away with hair altogether. It is no
longer of any use to mankind, it is just a
relic .of the days when we were wild ani-
mals and required hair to protect us from

(Continued on page 922)
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BEFORE science finishes, the
1-J life of the crook will be
a hard one. Vide the Epi-
dactyloscope, the latest bit of
engineering brought to the aid
of the' police; the machine in
spite of its long. name is com-
paratively simple. It is nothing
more or less than a device for
enlarging finger -prints, so that
the identification of criminals
can be made swift and easy.

At the right we have Dr.
Charles Hunt, inventor of the
"Whirling Dips." This machine
is just another of those devices
for installation in the amuse-
ment parks guaranteed to give
the people their money's worth
in thrills. It emulates the wob-
bly sea thrills of a liner.

During his spare time Captain John T. Fehl, of
the Jersey City, N. J., Fire Department, filed out
of solid brass the exact replica shown at the
right of his fire company's hook and ladder wagon
No. 1. The details are perfect in every respect,
and the apparatus is entirely workable, the only
difference between the model and original being that
the former works by electricity.

5cilence 1P=ORNAL

The photograph above shows
the light of an airplane flare
fpr illuminating its landing.

Even the Bureau of Standards has taken up the very seri-
ous question as to just exactly what constitutes the qualifica-
tions of good automobile driving. In this particular instance
they have developed a machine for testing automobile
brakes. It is shown in the above photograph. The indicator
is attached to the brakes and through a system of levers
shows directly on the dial just the number of feet required
to' stop the car from twenty miles an hour speed. At the
left is given the latest scientific lead to sufferers of indiges-
tion. The apparatus was invented by Professor Bergonie,
and consists of a system of electrodes and switches to .con-
tract and release abdominal muscles.
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The Solar Eclipse of Ja
By ISABEL M. LEWIS, M.A.,

OF THE U. S. NAVAL OBSERVATORY

You can be of great help to science if you will make observations during the
eclipse of Jan. 24, 1925. Observations of the shadow bands indicated on the
right, and the directions in which they move, should also be made. They
appear a few moments before and after totality. Astronomers are not entirely
agreed as to the cause of the shadow bands, but they are generally conceded
to be an atmospheric effect. A sheet should be stretched on the ground,
and when the phenomenon first appears, a rod should be laid upon the sheet
parellel to the direction in which the bands are moving. Note the width of the
bands, their velocity, and whether they travel singly or in groups, when they

first appear and disappear, and any other facts of interest.
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The diagram above indicates
the path of the total eclipse
and the southern limit of the
eclipse, as well as the middle
of eclipse, at sunset and sun-
rise. Probably ten million peo-
ple will be within the limits of
eclipse in New York, Connec-
ticut and Long Island alone.
The width of the path is ap-
proximately o n e hundred
miles. The southern limit of
total eclipse will pass directly
through New York City in the
vicinity of Central Park,
where the duration of totality
will be one-half minute. Here
the fortunate will get a fleet-
ing glimpse of the solar coro-
na and prominences. This
corona cannot be seen as long
as the least percentage of sun-
light remains, so it will pay
you to get in the path limit.
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As the moon passes from west to east, the first contact or partial phase
of the eclipse begins when the eastern edge of the moon seemingly touches
the western edge of the sun. This is illustrated in Fig. 1 reproduced
immediately above. In Fig. 2 we see a partial eclipse of the
50 per cent. variety. Here the solar diameter is half covered by the
moon. The total eclipse begins when the eastern edge of the moon
touches the eastern edge of the sun. This is the second contact, then

t 1925

On Jan. 24th, 1925, there will be a
total eclipse of the sun, which may
be seen over area shown in diagram
illustrated to left. Astronomers have
asked all to cooperate with them in
observing this eclipse. In the first
place; the beginning and end of the
total eclipse should be noted with the.
aid of binoculars or a small tele-
scope, using the necessary protection

Lfor the eyes. An accurate chrono-
meter should indicate the time to the
nearest second or fraction thereof,
when the last ray of sunlight disap-
pears at the beginning of the total

phase, and the first ray appears
at the end of totality. One
should also observe the form,
brightness and general appear-
ance of the solar corona which
appears only during the total
phase of the eclipse, and by all
means make a sketch of it, not-
ing whether it is evenly devel-
oped all around the sun or has
extensions longer in some direc-
tions than others. Estimate its
extent with the diameter of the
moon as the unit of measure-
ment. An example of the way
this should be drawn is shown in
the photo diagram to the left.
Are the short bushy polar rays
strongly in evidence? A sun
spot minimum type of solar
corona is indicated in the photo
at the left. Long equatorial ex -

1

tensions of the coronal rays and
short bushy rays divide sharply
our solar poles like lines of
force from a magnet. The sun
spot maximum type is evenly
developed in all directions. The
long equatorial streamers have
lacking and so are the short
polar rays.

the third contact takes place, when the western edge of the moon sep-
arates from western edge of the sun. This is the ending of totality.
The last contact occurs when the moon separates from the eastern
edge of the sun. This latter illustrated in Fig. 5 is the ending of the
partial eclipse. "Baily's Beads" are a peculiar phenomenon which appear
just after the third contact or the end of totality, and may also be

seen just before the second contact or beginning of totality.
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By DONALD H. MENZEL, Ph.D.

THERE are a number of simple methods which may be em-
ployed for observing this total eclipse. In this connection it

might be noted that binoculars, opera glasses, telescopes of even
a piece of cardboard with a pin hole may be worked into the
business of observing an eclipse. For the half minute or more
during totality, stars will be visible in the heavens. The sketch
immediately below shows those which will be brightest. They
will be plainly visible for twenty or thirty seconds. At the
right is depicted a method for projecting a picture of the
eclipse upon a piece of cardboard. This method will be found
exceptionally useful where a large number of people are making
an observance together. A small card is placed around the
eye -piece of the telescope at right angles to it. Another card
is held at the proper distance behind the telescope, so that the
image of the sun is clearly projected upon it.

In using binoculars or
other optical instruments
for observing the eclipse,
do not smoke the lenses
themselves, but use a
dark glass as shown

below.

STRIP
OF WOOD

STRING OR
RUBBER BAND

DARK GLASS

,itTHOD OF FIXING DARK
GLASS ON FIELD GLASSES

In observing the eclipse,
the best form of smoked
glass to use is an over-
exposed photographic plate.
A smoked glass may be
made by smoking it with
camphor or candle and
binding a second sheet of
glass over the smoked side

to protect it.

LARGE SCALE DIAGRAM SHOWING PLANETS
VISIBLE DUPING TOTALITY

ECLIPSED

PIN HOLE.
IN PAP

MERCURY

VENUS 

* JUPITER

a SASITTARtf

LENS HELD IN
PLACE BY WAX

CARDBOARD
TUBE

PAINTED BLACK,
ON INSIDE

FOCAL LENGTH
OF LENS

TIGHT FITTING
JOINT SLIDES

TO FOCUS
LIGHT TIGHT

BOX

PLATE HOLDEPA

I
F IT is desired to photograph the solar
eclipse, a serviceable celestial camera

may be constructed as shown in the small
sketch at the left. A cardboard tube is
painted black on the inside and attached
to a light -tight box, in which the photo-
graphic plate is placed. The device must
be experimentally focussed with a ground
glass before time for the eclipse. Expos-
ure may be controlled by placing a cap
over the top of the lens. Another method
for projecting the eclipse is shown in the
lower left corner. A pin hole is placed in
the center of a large cardboard sheet and
the image so created, allowed to fall
on a second cardboard sheet, as shown
in the sketch. A little experimentation
will show the proper distance at which
the two cards must be separated in order
to obtain a clear cut image. In making
the lens camera, it will be necessary to
have the distance from the lens to the
photographic plate equal the focal length
of the lens, and remember that the photo-
graphic focus is equal to the visual focus
as measured on the ground glass, less the
thickness of the ground glass.

ACORONA will undoubtedly be visible
at the instant of totality. No infor-

mation will be available, however, as to
what form it will take. The photograph
above shows a corona which occurred at a
sun spot minimum. The streamers may
extend three million miles into space from
the edge of the sun. No prediction has
been made yet as to what may be ex-
pected during the forthcoming eclipse.
In the center is shown another form of
corona occurring when the sun spots were
near the maximum. Note the complete
absence of long streamers. When the
sun spots are at a maximum, the corona
is almost regular in shape. The exact
connection between the sun spots and
the corona is indicated, but the nature
and reasons for the interaction are not
explained.
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Actual Path of 7otall T_Coripe

OON'S TAPE-RING 51-1/00

MOON'S
SHADOW

rOR the first time in a great many years, a total eclipse of the sun
A. will be visible in the eastern part of the United States on Janu-
ary 24, 1925. In sketching the above illustration, our artist chose
an imaginative point in space for his observation. Picture to your-
self that you are situated in an airplane thousands of miles above
the surface of the earth. Below, and to your left, will be the earth
and if you have chosen your time correctly, North America will be
in your center of vision. Suspended in space before you will be a
large globe, a small portion of which will be illuminated by the

MINN

I 0 WA

CHICAGO

LANSING

DE T 001T

TOLEDO_

NO I 5, 01,10

sun and the other part will be in shadow (night). This will be the
aspect of the moon as viewed from space. As the moon moves on
in its path, the tapering shadow which it throws on the earth will
follow a narrow path across North America from West to East.
At the time of this happening, the earth will be so situated in rela-
tion to the sun that the western half of the United States will be in
darkness. Therefore, it will be possible to view the total eclipse
only from a narrow band which crosses the Eastern United States
in the path indicated. Other locations will see only a partial eclipse.

ltVELAIip

The above map illustrates graphically the path of the total eclipse of the
sun from sunrise in the middle west of the United States until the path
of totality passes the eastern coast and proceeds out across the Atlantic
Ocean. Everyone situated within the above illustrated path will, if the
day dawns clear and bright, be rewarded with a view of the total eclipse
and for a period varying from .5 to 1.8 minutes, the observer will be in
darkness as the eclipse becomes total. The following table gives the time
of the beginning of the partial eclipse, the time of the beginning of the
total eclipse (middle), and the end as well as the duration of totality.

MONTREAL

OTTOWA

SYRACUSE
NIAGARA FALLS

BUFFALO
4 001CNEW

PETAMSVOIATAtin

PITTSBURGH

A,NE

BANGOR! redS

AUGUSTA
. $

MONTPELIER

O CONCORD

ALBANY

NEW
'.JERSEY

PTRE

HARRISBURG nm,

MASSACHUSETTS
SPRINGFIELD -

NEW TOR

PIRA

PORTLAND

Start
Place A. M. Middle End Duration

Buffalo, N. Y. 7:59 9:07 10:22 1.8 min.
Geneva, N. Y. 8:00 9:10 10:26 1.5 "
Ithaca, N. Y. 8:00 9:10 10:26 1.8 "

New Haven, Conn. 8:01 9:13 10:32 2.0 "

New York City 8:00 9:11 10:29 0.5 "

Poughkeepsie, N. Y. 8:01 9:12 10:30 1.9 "
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yeti yin

B- WILL WITH HOLE
THROUGH CENTER

C- BALL WITH HALF -

SLOT CHH BE
KNOCKED OFF

CUE AND TOP BOLL
DROPS ON BOTTOM
WHITE BILL

R JRNDPAPER BRNO
ON FINGER FOR
STRIKING HATCH
ON

B -SHOWS MATCH
INSERTED ACROSS
POCKET OF VEST
TO NOLO SANE
OPEN

The performer tosses a box
of matches into the air. It
falls into his vest pocket and

the match lights.

4.;
to, ar

O

'La; PLATE WITH BOTTOM
COUNTERSUNK AT
CENTER

I -B- HOLLOW ST/CIC

- CRRD
MOUNTED ON
METAL WITH

PIN POINTS RT
CORNERS TO FIT

INTO STICK RHO
CIGIIR r7:),

D.- HOLLOW WOOD
Claw! WITH

SPRCE FOR Burr
OF REAL CIGAR

WHICH IS SMOKED
DURING THIS FEAT

The stunts illustrated here are all performed with the aid of apparatus, and
when worked before an audience will be surprisingly mystifying if done with
some degree of perfection. In balancing the billiard balls on the cuestick the
stiff wire holds the ball in place. The center ball is slotted so it can fall out.
In the stunt illustrated at the center the cigar is a hollow wood cylinder

WET BULB 100.4 F.
DRY BULB 157 F.

45 MINUTES

o r Trichs
The papier mache hot dogs perform the most
amazing feats in rolling down the board.
They are loaded with small lead pellets
or with mercury, so that they will end

over like a roly-poly.

PAPER ,toctir HOT DOG
LOADED WITH PELLET
OF LEAD OR MERCURY

PLRTE,CERD PRO
PRRRSOL SPIN

ROD SLIGHTLY HOLLOWED

The two cannon balls are juggled and
the third hits the performer's head
with a resounding whack. It is of
rubber and the sound is caused by
hitting the two real cannon balls

together.

SHELL TOP) THRERD-1.

RUBBER Mt.

SOLID Bolt."

BALL

which takes a regular cigar stump. The card is backed with a piece of thin
sheet iron and a pin extends from bottom and top. The stick upon which the
plate spins is made of some tough light wood and the plate is countersunk
at the bottom, to receive the stick. A little practice will be necessary before
the three of them can be held perfectly straight. -L. J. Smith.

The B dy's Heat
DRY AND WET BULB TEMP.
112.5 F. 35 MINUTES

it

In recent experiments the U. S. Bureau of Mines ascertained that if a man
were permitted to breathe, and were so situated that his body could not
radiate heat, in a very short time death would result. The above illustra-
tions show graphically some of the results found. It was noted that with
the wet and dry bulb thermometers, both reading 112.5° F., the individual
could only live for thirty-five minutes. When work is performed, heat is

ills

r/C

AT WET BULB,TEMP.
OF 80°F, MINER'S,
WORK BEGINS TO
DIMINISH.

generated and dissipated into the atmosphere. When the surrounding air is
too warm to take up the heat, the body perspires and the evaporation of the
perspiration dissipates the heat. In the extreme the body cannot adjust itself
to a temperature above ninety degrees wet bulb in still air, even though the
body be in a state of perfect rest. It is better to work in dry air when the
occupation necessitates working at temperature of more than 80° F.
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O

Fut-their De an of Radio IfInkire

The photo immediately above shows the
back view of the "radio knife," and the one
at the right shows the front view of the
same. Primarily the "radio knife" is an
ordinary sewing needle, which by the use
of the proper kinds "of current, the first con-
sisting of damped oscillations, causes coagu-
lation of soluble protein substances in the
blood, and consequently seals the blood ves-
sels, preventing circulation. Cancer or other
malignant cells cannot, therefore, find their
way into the blood stream from the dan-
gerous growth. In the second circuit the
undamped oscillations are produced which
also coagulate the blood proteins but to a
lesser degree. The distinct property of this current is to cut through the

.tissues. This cut is absolutely sterile, being performed through the
agency of heat, and consequently requires no mechanical effort. The
heat produced is due to the resistance of the tissues to the current coming
through the fine needle. Healing is rapid and scarless, and the work
is done under local anesthesia without danger.

Fhono Er)

AUDION
TUBE

vAPIO- BLOOD COAGU LATI ON
COUPLER APPARATUS

GLOWERTVBE AND SWITCH FOR_
ADJUSTINGCIRCUIT TO RESONANCE-

MONOPOLAR insIRESONATOR'Som

ii.._/ DR.i;TAUDElOsNsic

TO spARK

...0

-_,_if

PATIE
T-pf

-ait

to 0..0 0 CONDEN- . GAP":Eps

STEP VD
TRANSFORMER*

al, poor

LINE A.C.

REGULATORS

CHANGE OVER SWITCH.
NOW IN POSITION FOR

COAGULATION

The above diagram shows the circuit of the "radio knife" apparatus.
The instrument was developed by Dr. George A. Wyeth and is tech-
nically known as the Endotherm. Photos courtesy Wappler Electric

Co.

raph Re5enthEeo a Mom LanmeTa

It looks like a camera but it isn't. illtoto
at the left shows what appears to be a inittoll
box camera. On opening the same, a handle, a
collapsible turn -table, a reproducer, tone arm
and horn, the latter made in either of two types,
both shown above, come out of the box. The
turn -table is then placed upon the phonograph,
a record slipped upon the same, and the girls
in camp have music with their meals, or for

their dances.
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To palm card on bot-
tom of deck, grip cor-
ner of under card with
left little finger at first
joint. Then swing fin-
ger end of upper por-
tion of deck out
against 1 eft thumb.

Shown below.

The three fig-
ures to the left
rxoose D a I m -
.15r. The t.,,o
figure shows
card shoved off
deck by left
thumb, right
hand hiding
movement. The
second figure
shows card re-
tained in right
palm, lifted in-
to position by
second finger
of left hand.

Left - lhen re-
lease thumb of
lower portion of
deck, dropping
down into left
p a 1 m , releasing
under packet, and
slide deck out of
left hand and drop
it on the table to
be cut , turning
over left hand con-
taining p almed

card.

Maintaining the bottom palm while dealing,
is done for one of several reasons, but
mainly to avoid the risk of replacing the
palm immediately after the cut; as a more
favorable opportunity occcrs just after the
deal, when the remainder of the deck is
placed on the table. This is of particular
service in such games as poker and casino.

The cards are palmed
in the left hand. The
fingers of the left hand
are kept close togeth-

er, as at right.

More Gambllee5
TirncR Empooed.

By MARK MELLEN
The Man Who Fooled P. T. Barnum

MANY gamblers who play for big stakes
do not like to take chances on being

caught with some mechanical device used for
gambling. These sharks depend entirely
upon their ability to manipulate the deck.
They can reverse any man's cut without
being noticed and so save their deal. Of
course they are thoroughly acquainted with
the best methods used to shuffle the cards,
and if they can only counteract the cut, can
deal themselves perfect hands. Another one
of their favorite stunts is dealing from the
bottom of the deck. It is very simple and
depends principally on dexterity for suc-
cessful completion. The sketches at the
left show clearly how men employing this
trick work their trade.

Employment of the methods shown on
this page leave the sharp in a particularly
good position. There is no absolute evidence
of his cheating, except the witness who
catches him at it, yet his bag of tricks gives
him a sufficient percentage to play his game
safely; yes, and to play it with the assurance
of coming off with healthy profits in his

pocket.

iN1 I N G
NEONEATLY 4

I BY EXPERTS'

-ET TRIMMED
TO DAY,

TO MORROW
YOU MAY BE

BROKE

The three figures
to the right show
how a card is
dealt from the bot-
tom of the deck.
The second a n d
third fingers of the
left hand are
spread f a r apart
under the deck.
The second finger
of the right hand
is used, as in sec-
ond figure, to
draw the bottom
card off. The left
thumb is used to
push the top card
partly off the deck,
thereby camouflag-
ing the real work,
as shown in the
third figure to the
right. In the il-
lustration the
hands are held up
to reveal the work.

-1?:;IY

ALL WE WANT
IS YOUR MONEY.I

,,YOUWIt'LMARVEI
t AT THE QUICK
AND EASY

RELIEF

!PLEASE DOWT1
CROWD

Next, to reverse the
positions of the two
parts of the deck, hold
the upper packet firm-
ly by pressing the

thumb.

s

The top figure
to the right
shows how the
sharp holds the
location of the
cut while deal-
ing. The next
figure shows
the little finger
at one end, the
first or second
fingers at the
side and thumb
diagonally
across the top
of the deck.

Then press lower
packet up and over
the top. The little
finger aids in get-
ting the under
packet over by
pulling down on
the upper packet
when lower one is

lifted.

Figure above shows method
for "skinning a hand." Sep-
arate the upper edges with
both thumbs, bend slightly
the card that is to be brought
up. Then pull out the rest
of the cards with the left
hand by a backward and in-

ward motion.
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Sonence Odds and. Enja

Glue
to8ether.

With spools and
tape, a very good
presentation of
pulley problems
can be given. By
cutting off the
barrel of a spool
and gluing t h e
ends together, an
excellent pulle v -
wheel can he im-

provised.

p

A bottle is suspended by an India
ubber band and twisted. It will

turn slowly back and forth for a
very long time. It is the torsional
pendulum. The pendulum on the
left has its frequency reduced by
the removable upward extension.

By T. O'CONOI( SLOANE, PH. D., LL.D.
Second Installment

144cacau
0

Levers have their pivots made
from bolts with two nuts. as shown
in 2 and 3. The lever or an easily
made stand is shown in 1. For
weights, lead bullets with hooks

screwed into them are used.

A plumb bob is hung from the
line of center of gravity of the box.
The latter is gently tipped, and as
the cord passes outside the lower

corner it falls over.

Further lever experiments. By
compounding levers a single bullet
will support an astonishing weight.

A bottle which may
be full is hung by a
cord. By blowing
against it little puffs
of air properly tuned,
it can be put into vio-

lent swinging. Set up a book in its path and
it will be thrown down. You have blown over

a heavy book with the breath.

An irregularly shaped piece of pasteboard is suspended by a rod
passing through a hole (b). From the rod a plumb bob hangs.
A pencil line is made to trace the line of the string. This is done
in a second place (a). The intersection of the lines gives the
center of gravity (g), and the pasteboard can be spun on a

pencil point.

yh

Stand firmly with your side against
the wall. The foot must touch the
wall too. Now try to take the out-
side foot in  the hand. You cannot
do it. The experiments tell you why.
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Sckenti C iem uzzl
By ERNEST K. CHAPIN

The geological center of the United States is supposed to lie r
at Junction City, Kansas. How could this be proven? Answer

to this and remaining questions here appear on page 951.

4110111111.11011
Circular saws made of paper used to cut r
pasteboard and cigar box wood are efficient
only when rotating at high speeds. Why?

When flatirons are first placed over a gas flame, drops
of water sometime appear on their sides. How is

this explained?

Which will shatter a pane of glass more badly.
a swift bullet or a slow one, being fired

directly at it?

If a batter hits a ball too near the tip or
the handle of his bat, a stinging sensa-

tion is felt in his hands. Why?

r t,

Ikk

..........

If a wire electrical circuit is balanced as shown
above, with the current off on scales, will they

be unbalanced when the current is on?

tJ

Aslargethe
weight W, descends, drawing

smaller one upward, will the read-
ing ofthe spring balance change, and

if so how?

DRUM

SPOOL

If the weight of a spool and cord is small in
comparison with the weight W, will spool
climb or descend plane? Slot C passes cord.

4).If an aneroid and mercurial barometer -
are accurately checked at freezing II

temperature, will their readings always
be the same?

(Answers given on page 951)
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BroetdaTzae Hoch
urn Lire

By W. M. BUTTERFIELD

mr'IrTLA'Ar.'

M IIWINS11

274111:'11161 -

VENEER 1/4 IN.THICK

II

1111111,1
THE usual method when

the home builder makes a
mistake in his oreakfast

nook is to shove the furniture
in the nook *where it stands wedged,
all three pieces, closely together. The
only way to occupy the benches when
sitting at the table is to step over
the first one; this is being done in
many cases by home builders who
willingly put up with this inconveni-
ence for the sake of the nook.

The things that a home mechanic
will be interested most in are the
things that some builders have done
to make misfit furniture practical and
useful. One of the first things at-
tempted it seems is to remove the
front arm and its supports, thus hav-
ing two one -arm benches. One can
slide on this bench by partly bending
the legs as in a sitting posture. But
the bench does not look finished so
some have taken away the remaining
arms with the result that the benches
have very unstable backs, and look
like poorly designed garden benches. The
arms and supports have usually been put
back, first having the arms and supports
shortened to make these parts of the benches
usable. The seat and ends are cut away in
the same manner (see dotted lines on detail
drawings). In other cases the table has been
the only point of attack (the cut away meth-
ods are also represented in dotted line on a
table drawing).

The result of all this wasted effort has
shown builders that it does not pay, from
a decorative sense anyhow, to alter the orig-
inal lines of any piece of furniture. The
drawings above show a mingling of the best
styles of unmutilated nook furniture. The
nerspective view shows furniture wedged and
having the proper distance between table and

PORCELIRON

bench. We would suggest that the home mechanic construct his table
to fit a standard size of porceliron top -40 inches x 32 inches, 40 inches
x 24 inches, as examples. Make the table first and put it in place
in the nook, then the benches having a length of 44 inches over all,
and distances that are usable to any size and weight of person using
this furniture. The furniture may be enameled either white or blue.

ARMS
BENCH
BACK
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Drop of ink in straw shows expansion of gas
when heated.

Heat is reflected in ..he same manner as light.
The lamp shade above reflects the heat rays to

the radiometer.

tu.re f H at
By RAYMOND

Glasses often break when hot water is poured into them. This
is because the expansion of the glass with the heat of the water
is so great that it is pulled apart. Some substances, such as
pyrex, and quartz, expand very little when heated. For instance.
a quartz vessel may be heated to redness and plunged into cold
water without its breaking, because it expands very little with
heat. The rate of expansion and contraction in a substance

is known scientifically as its "coefficient of expansion."

Different substances have a different conduction for heat.
The radiometer often shown in the jeweler's window and
illustrated in the above photograph can be used very vividly
to show this principle. If a solution of alum and water is
placed in the glass trough in front of the radiometer, the
instrument will immediately slow down in its movements.
Different conductivities of metal are shown at the left; wax
balls are placed equidistant from the flame on wires of
different metals which are heated. They will drop off at

different times.
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ea

in Empicon.lamenI5
B. WAILES

The convection of air currents is shown above. The candle is
placed under one of the lamp chimneys and a piece of lighted
paper held over the other. The hot air rises above the candle,
pulling the smoke and flame of the paper down through the
second chimney. Metal conducts heat better than wood. (See
right.) Half a rolling pin is covered with metal foil and then
with paper, and the paper lighted. The paper will burn while
there is wood under it, but will go out over the metal because

the metal dissipated the heat, preventing the paper burning.

The expansion of a rod when heated can plainly be made visible
with a few simple bits of apparatus, as shown at the right. One
end of the rod is placed in a book, and the other end is allowed
to roll over the top of a pencil which has a pointer attached,
as shown. A scale on a piece of white paper is placed behind the
pointer, so that direct readings of the rod's movements may be
made. Any suitable means may be used to supply heat to the
length of rod between the book and pencil. As this heat in-
creases, the rod will grow longer and longer and thus roll the
pencil, the pointer of which will magnify the movement enough

so that it may be plainly seen.

Electricity can be made directly from heat. To perform this
experiment, twist the ends of an iron and a copper wire
together, connecting the two wires to a pair of radio receivers.
If the ends of the wires are heated and one of the phone
tips is intermittently touched with one of the wires, thus
opening and closing the circuit, a series of clicks will be
heard in the telephone. This is the principle of the

thermocouple.

That water is a very poor conductor of
heat is shown plainly in the experiment at
the left. A thermometer is held just under
the surface of a bowl of water and gasoline
or some other substance is lighted on top
of the water. As the fire blazes merrily
on, very little rise will be noted in the
temperature registered by the thermometer

under the water.
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mir4 CON S'ilk riC10k,
Steam.-Thrfiven McGee Boat

Watch C© pose

To use a watch as a compass, place it on a
fiat surface, point the hour hand at the sun,
and south will be found to be half way be-
tween the hour hand and the figure 12.

-Dr. A. Neuburger.

ASTEAM -DRIVEN model boat that will run for half an
hour continuously can readily be built by anyone handy

with tools. The hull of the ship is made in sections, being
cut from thick flat boards nailed together into the form
shown at the left. In order to curve the sides, they should
be soaked in hot water until they can readily be bent.
The power plant of this boat may be any one of the many
types that can be purchased in toy shops. It can either
be mounted in the boat in exactly the same manner as it
was made or the engine may be taken apart and distributed
along the bottom of the boat so that the balance of the
toy will be preserved. A gear on the fly wheel meshes with
another on the shaft of the propeller. The latter and the
rudder are made of sheet zinc or copper.-Dr. Ernest Bade.

Cloud Filtei

Often times when taking outdoor scenes with small hand cameras, the resulting photograph
disappoints one. Where a standard cloud filter is not available, ordinary sun glasses may be
used, holcr-ig one of the yellow glasses in front of the lens. The sun glasses should be plain
glass or celluloid. Using this idea, length of exposure must be increased.-Charles T. Belden.
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EXAMPLE
"G "

Amateur Sure yore's Tr nsit

SECT ION A A"

COMPA_SS BOX
POSMON WHEN IN USE

POSITION FOR CAR RYIN

A

A SIDE ELEVATION

BLOCK OF WOOD

VERT. WIRE -.-P

HORIZ. WIRE

INDEX LINE.

T.ANGLE MEASURED

SAME AS ANGLE MEASURED

t LINE OF SIGHT

EXAMPLE "

ii-4--411---4-
;P ,
il)

- "

.

V - "

fr '---- -1

.*- -,---' 65:::-='i .---

I 5T. POSITION 2ND. POSITION

41.
4. -

=
0 10 l TP, Al.,sati

T.

.50 ' 7 84 95

-TO ADJUST INSTRUMENT-
OPERATION I- DRIVE 1ST NAIL ON LEVEL
HORIZ. WIRE- SIGHT 2ND. NAIL.

2

WITH

OPERATION II- 2 N D . POSITION
SIGHT BACK TO 15T. NAIL AND
PLACE 3RD. NAIL.

OPERATION III DRIVE NAIL 4
HALF WAY BETWEEN NAILS 1

AND 3 - TILT INSTRUMENT
UNTIL SIGHTED- AND LEVEL ///
PROTRACTOR - MARK INDEX

THESE HEIGHTS SHOULD BE EQUAL

'I,, %II

Ammo
Oki&

For making the above combined transit and level, procure a perfect
cigar box, cut the vertical slot in one end as shown. Then drill a 94"
hole through the opposite end, and cover it with a piece of brass con-
taining a 1/16 inch peep hole. Measure the height carefully of this
hole above the box bottom. At exactly the same height, pass the hori-
zontal cross -hair which can be made of a fine wire well across the slot.
Place the vertical cross -hair over the slot in the center and exactly
parallel to the side of the box. The vertical wire is placed exactly the
same distance from the side of the box as the center of the brass peep
hole. The compass is placed on the top of the box with the north
and south line of its dial passing directly through a line drawn through

e ter

The device for heating the bath water with a
gasoline heater sits into the bath tub. The
water circulates through the pipes by con-
vection. -John P. Stoddart.

the vertical cross -hair and the center of the peep hole. Two pins in
the compass bottom fitting in holes in the top of the box serve to keep
it in place. To the inside of the box a piece of good white drawing
paper is glued. A protractor is pinned to a small strip of hardwood,
and the level is held to the protractor with plaster of Paris. This
level must be exactly parallel to the flat side of the protractor. A

screw is run through the exact center of the protractor and fastened to
the back of the box. The mirror on the block of wood is placed as
shown. The method of using the transit for measuring angles, leveling.
and running straight lines is explained in the sketches. Adjustment is
also explained. -H. E. Balfour.

ousewife's fln

Being made of brass
and rubber, this little
over -flow device is per-
fectly sanitary and will

I increase the ease of
washing dishes fully a

hundred per cent.
1

Kink

For washing dishes with constantly clean water, the little device shown above, recently brought
out, will find a hearty reception among the housewives. It is set over the sink outlet and the
surface water passes over the top over-flow. -Author?
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NAIL AND COTTER
PULLER...

ANI"';;WA,,A1,\;,1111) \Try,

Too' Set from OM Files

EXTRACTORS

The system of using the metal of old files for the construction of tools
. has long been known to mechanics; However, a few adaptations are
shown in this article which have not before been generally known. In all

PORTABLE

ELECTRIC DRILL

N+,

TABLE 4"-,5"

Li. TEE BORED OUT
TO FIT PIPE

14 BRASS PIPE e"LONG

3.8 PI

rill Press
Li:CLOSE NIPPLE

PIPE FLANGE

I" NIPPLE

14"TEE BORED
TO FIT PIPE

a PI N

la BRASS PIPE
3G" LONG

14" TEE BORED
TO FIT PIPE

HOLE FOR PIN
14 45 ELBOW

-Ia. PIPE FLANGE

LEVER 24" LONG A "A I. STEEL
14 -"ELBOW

1,-4.-" CLOSE NIPPLE

TIE MEMBRANE\---=,
DISSOLVE EGGSHELL IN WEAK TO BENT GLASS TUBE WITH
ACM

I

OR VINEGAR / ELASTIC BAND

DRILL
FOIL.

GLASS

cases above the temper is drawn from the file, then it is ground into
shape and retempered. For all the instruments except the glass drills
use a light straw temper; for the latter, use a deep purple.-G. A. Luers

Su, `re-- ar Motor

MAKE HOLE IN
ONE ENO OFE66

EMPTY CONTENTS BY
SUCKING

FILL WITH SYRUP

lige,;0,47

The drill shown above was made of standard 11/4 -inch brass pipe fittings Osmosis is responsible for the operation of this motor. A small hole isequipped with a standard electric drill as the power unit. The work is made in one end of an egg and the contents sucked out. The shell is dis-adjusted by raising the table with the aid of the lever. The pins in the solved away with vinegar or weak acid, and the membrane sack attachedmain frame adjusts the height roughly. Brass pipe will be found best. to a hooked tube. If the sack is filled with sugar syrup, osmosis will
-Harry B. Luessen. cause the liquid to rise through tube running wheel.-Dr. R. G. Harris.
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This department will award the following monthly prizes: First prize, $15.00; second prize, $10.00; third prize, $5.00.
The purpose of this department is to stimulate experimenters toward accomplishing new things with old apparatus or old material, and for the

most useful, practical and original idea submitted to the Editors of this department a monthly series of prizes will be awarded. For the best idea submitted
a prize of $15.00 is awarded; for the second best idea a $10.00 prize, and for the third best a' prize of $5.00. The article need not be very elaborate, and
rough sketches are sufficient. We will make the mechanical drawings. Use only one side of sheet. Make sketches on separate sheets.

WiurAdow Cleaner
FIRST PRIZE $15.

PIVOT BOLT THROUGH SAS

A discarded automobile windshield cleaner
comes in handy when attached to a window
frame as shown above. During storms, it
permits those inside the house to obtain a
clear view outside. -L. B. Robbins.

IESuTimin ° Steel

BUNSEN BURNER

STEEL WOOL
BURNING

nissousuisismissiist assissussiiiisomussons.

,
t

BRIGHT FLASHES

A piece of steel wool, if placed in the flame
of a Bunsen burner for a second and re-
moved, will emit bright flashes for about
ten seconds. -Arthur A. Blumenfeld.

Overflow AlEWITILI
SECOND PRIZE $10

BOARD RESTING
ON PAN OR HINGED
%TO REFRIGERATOR

An alarm to be placed in the drip pan of a
refrigerator to sound when the pan is full,
may be made as  shown above.

-G. W. Beerbewer.

Trap Eh' 4..IlIGOIS

WOOD BRACES
01i_,

I RON RODS
TRIANGLE

TI N
PAN

PIE

PAN

COCOANUT
SHELL

CHINESE

BLOCK.

TAM 8OURI NE

TOM TOM

ITRIANGLE
B EATER..

The various instruments shown above when
mounted as indicated make quite a respect-
able set of trap drums. Two drum sticks
and a triangle beater are also necessary.

-John W. Reed.

CaaneTra ehieRd
THIRD PRIZE $5

"TO 4 "
T-'

"To 2 (

cyr UPTO H ERE Cur OFF
SHIELD

When using large hand cameras, it is often
difficult to properly shield the finder with
the hand so as to obtain a clear view. This
difficulty can be overcome by cutting two
shields from sheet tin in the shape shown
above and attaching to the camera.
-Andrew Chlpka, Sr., Reporter No. 8081.

Vanish in ° Smoke
RUBBER TUBES

SPARK CAI

ATorort
eut94

HYDROCHLORIC ACID

A demonstration of the Cottrell system for
precipitation of smoke may be made as shown
above. The two gases mingling form smoke.
Passing a spark through the smoke precipi-
tates the particles.

-Francis D. Whittemore, B. S.
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Savi
WORN OUT FU SE

2 BRAS SHEETS
CUT AND SOLDERED

HERE
iOLDERD

J2/3"..,401./.br. .."24.441^..444.C/2,

lc I
Edited by S. GERNS

anlls. Hygrometer
BO LT

COIN SLOT

A DISK OF COPPER SOLDERED HERE

A burned out tubular fuse makes a good sav-
ings bank when arranged as shown above.

-E. Corral.

Screen Stretcher

CUT OFF HERE AND FILE TINES TO
POINTS

INSERT TINc5
HERE AND PULL

NETTING TOWARD
FRAME.

When tacking netting on a frame, use a fork
cut as shown above to stretch the material.

-Edward Evers.

R.emovint: Stains

I

I SOAK IN
STRONG SALT
WATER

II. WASH WITH
HOUSEHOLD

AMMONIA

WOODEN LEVER.

SPONGE. SOAKEE,
WITH SALT WATE
AND DRIED

ACJt

a

A hygrometer may be made by suspending a
sponge as shown. It rises in dry and falls
in wet weather. -L. M. Bingaman.

Can Opener

CUT OFF HERE AND SHARPEN
EDGE

INSERT UNDER THE LID AND
PUSH DOWN

Another use for a fork is illustrated above.
The tines are completely cut off.

-Edward Evers.

Top Revinlover
WOODEN STICK,

STRING

When the screw top on a jar sticks, use the
kink that is illustrated above. Pun the
string to the right. -Ingolf Kvamme.

Simiaified Spirals

WOODEN
CYLINDER
WITH POINT

PENCIL

-
Use this kink for drawing spirals. The string
is lengthened or shortened, according to the
motion of the pencil. -J. Mursand.

Thermit Welding Simplified
Left: Indelible i n k
stains are usually very
hard to remove. Soak
the stained portion in
strong salt water. Then
remove and wash the
m a t erial thoroughly
with household ammo-
nia.
-Howard C. Kramer.

Right: Thermit is com-
posed of three parts of
powdered aluminum,
mixed with five parts
of iron oxide. It is
ignited by means of
magnesium. A weld-
ing crucible may be
made as shown. When
welding two nails to-
gether, proceed as
shown. To melt a hole
in sheet iron, mount at
a 45° angle. Allow
the thermit to fall upon
it. For welding a

boss to a steel plate,
see lower right. The
thermit forms the boss.
-Charles D. Tenney.

Thern0

,liagrysium

l' Iron pipe

'Paper Cap

Pipe coo ICruc-/Ye

41. hole /Ws

Magnesium

Sky/ p/aie Cardboard toe

Sand Thermit
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RezdeT3 FaTullio.
A SUGGESTED DEBATE

Editor, Science and Invention:
As a reader of your magazine might I be a

man so small, with a mind perhaps too narrow to
ask for a debate entitled, "The possibilities or
rather the impossibilities of perpetual motion, VS.,
the impossibilities of creation of life."

Your articles on perpetual motion are usually
headed "an attempt at the impossible." While an
article on "creation of life" was made so flowery
as to make the old maid or bachelor hope that
in a few years if nature does not produce the
mate they desire they may send to Sear's Gomry
Ward Roe Buck & Co. and get just what they
want.

Believe me to be an interested reader of your
excellent magazine.

G. V. TIMBLIN,
Indiana, Pa.

(]Whether creation of cells that live, reproduce
and die has anything to do with the creation of
man, or not, is a question which we do not care
to enter upon. Nevertheless, Mr. Mazur in the

article "Artificial Creation of Life" appearing in
the July issue of this publication, page 261, gave
complete instructions on how to duplicate the

effects he obtained, so that anyone unskilled in
the art could duplicate the result. Not only
did Mr. Mazur tell how to produce the effects
but lie also produced them.

All the perpetual motion enthusiasts we have
suet tell how to obtain power from the machines
of their brain, but do not produce the effect
themselves.

This leads us to the inevitable conclusion that
the designers of perpetual motion machines do
not know what they are designing, otherwise they
would have developed eons ago a machine that will
work by gravity alone.-Editor.)

GRAVITATION LACKING
Editor, Science and Intention:

At last with the opening of the Readers' Forum,
I can ask a question that has been bothering
me for some time. Why is it that when Dr.
Hackensaw and Pep are flying around so calmly
in the story, "Dr. Hackensaw's Trip to the Moon,"
there are articles on the table and cot which,
though not fastened, do  not move? In such
case why would not a tea. pot take to the air
as did Dr. Hackensaw and Pep? Of course, if
you say it wouldn't, I'll believe it, but why
wouldn't it?

When articles are rejected, do you always
them to the writer? May I say that Ben-Zyls
paper ladder should have won first prize-in the
joke contest? I do not wish to offend anyone
by this statement.

JAMES W. ROGERS,
Jackson, Tenn.

(The reason that the tea pot does not leave
the table when Dr. Hackensaw's car is flying to
the moon is because of the fact that the gravi-
tational attraction at the particular spot described
in the story is practically nil, consequently, the
result is that the tea pot and the table attract
each other in direct proportion to their mass and
inversely as the square of the distance between
them. The tea pot resting on the table in the
first place will not tend to draw the table away
from its position in the car, there being no
distance between the two objects. The attraction
of the table for the tea pot is considerably
greater than that of the tea pot for the table
because the mass of the table is greater than that
of the tea pot. The table on the other hand is
attracted by the car following the same rules
and consequently remains practically in its original
position. On the other hand Dr. Hackensaw
and Pep float around in the car, which position
they attain by the muse of muscular effort. You
will recall that they practically pushed themselves
upwardly into the air and then found that they
were floating around.

Rejected articles are returned whenever stamps
are enclosed with the manuscripts. Very often,
the manuscripts are of considerable value to the
writer and the writer neglects to enclose the
necessary transportation charges for the return of
his papers. In these cases the manuscripts are
returned by us. Those articles that are consid-
ered of no practical value and which we believe
have no value to the writer are thrown. into the
waste paper basket. If, therefore, You want to
be assured that your manuscripts will be returned
you should enclose stamps to defray Mailing
charges.

With regard to Ben-Zyrs Paher Ladder, we
.would suggest that said individual received no
prize for his contribution. As an experiment,
the article is interesting. A prominent lecturer
used this paper ladder for years in his demon-
strations of paper magic. There is no practical
use for such a ladder.

The editor would further advise that it is not
necessary to apologize for any statements that
you may snake. The Readers' Forum is for our
readers and tee WUl air their views and comment
talon the same, should we deem comments advis-
able.-Editor.)

THE SHOWER OF FISH
Editor, Science and Invention:

When T. A. T.'s fingers were badly burned
through the handling of radium at the Memorial

SCIENCE AND INVENTION desires
to hear from its readers. It solicits com-
ments of general scientific interest, and will
appreciate opinions on science subjects. The
arguments pro and con will be aired on this
page. This magazine also relishes critic-
isms, and will present them in both palata-
ble and unpalatable forms. So if you have
anything to say, this is the place to say it
in. Please limit your letters to SOO words
and address your letters to Editor-The
Readers Forum, c/o Science and Invention
Magazine, 53 Park Place, New York City.

Hospital, he was advised to go on a long vaca-
tion, far away. from those benevolent -malignant
radium emanations if lie desired to preserve his
fingers and hands.

Alaska, and the North in general, held no
charm, for bitter memories remained of cold, and
snow, and perpetual ice, so it was decided to
prospect our Southern Neighbors, searching for
Carnotite, Pitchblende or other radium active min-
eral. Carnotite Ore, valued at times because of
the radium content at hundreds of thousands of
dollars per ton, like gold, is found according to
the old prospectors' theory-"where you find it."

While in Spanish Honduras, during one of
our periodical visits to "town"-or should a half
dozen adobe huts with a score of Indians be
called a metropolis,-we learned of a phenomenon
said to occur yearly on the outskirts of the
capitol city of the State of Yore, Honduras.

The natives swore that between the thirteenth
and eighteenth of each June a heavy storm comes
up and when the violence of the storm has
subsided the people emerge from their homes
and gather up fish which have descended from
the clouds.

Being so close we decided to investigate the
phenomenon, for besides being of great scientific
interest the biblical societies would probably wel-
come our return to the states with wreaths of
glory-for if it rained fish why not Biblical
loaves of bread. So over steep mountains cov-
ered with moss bearded verdure, slashing trails
through fetid mats of jungle, passing old towns

E The Experimenter
..-- has come back! If you are one of the
ff. one hundred thousand readers of the old
H ELECTRICAL EXPERIMENTER, you will no

doubt be glad to hear that the EXPERI-
MENTER is coming back BIGGER AND

-.- BETTER THAN EVER. PRACTICAL ELEC.
ff- TRIGS has been changed into an entirely

g:
new kind of magazine entitled

E:= The Experimenter
---- In this magazine which has been greatly
-"Z'7-_=- enlarged in point of contents, illustra-

tions and circulation, you will find the
following new departments:

Experimental Radio
Experimental Chemistry

There is an entirely new treatment of
radio containing experiments only. 90%
of the magazine contains pure expert -

H.. meats written by the foremost authorities
in their respective fields, also A monthly
editorial by the writer.

17.
A fine roto-gravure section is now

added to brighten up the magazine. If
you want experiments, this is your maga-
zinc.

Be sure to reserve a copy from your
news -dealer before the issue is sold out.
THE EXPERIMENTER will be on sale
at all newsstands beginning December
20th, 1924.

1HI© GeTwasbmck
Editor
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peopled with Indians, with here and there an
ancient Spanish Church smouldering to ruin, we
eventually arrived in the city of Yore, which
is situated in a great broad valley.

In Yore, we quartered with the, mayor, an
affable man who scouted the legend but admitted
that the year previous he had seen some tiny
sardine like fish fall upon the ground after a
great storm.

In the morning we walked out to the ground
known as "El Pantano" where the fish were sup-
posed to fall. There were no lakes, streams or
volcanoes nearby and it appeared as though it
would be a strange phenomenon. The tiny moun-
tain streams were not very prolific with fish,
while the mayor said those which he saw were

unlike any he had ever seen in the local streams.
The twentieth of June dawned, several days

past the date that the wonderful "Iluvia del
pescades" was Supposed to fall and we decided
to continue our search for ores. The story ,

of the "rain of fish" is well known to tropical
travelers, to the men of the fruit plantations,
prospectors and timber men and it is the younger
of them that scoff at the mention of the rain
of fish, but the older men, who have fought
their way through the jungle and swamp, over
rugged mountains, shake their heads and refuse
to commit themselves.

Another legend of Honduras, in the Department
of Gracias, near the frontier of Salvador, is that
of a spring of blood, which when tested with
tincture of iron will clot. Various attempts have
been made to bring a sample of the liquid out,
but upon arriving in the lowlands the substance
seems to ferment and burst the containers. The
story also goes that if left the substance will
separate into white and red corpuscles.

L. K. WRIGT,
Astoria, L. I.

(Although the rain of fish is a possibility the '

legend of the stream of blood is highly imPrab:
able..; There are many substances in water which
will produce a marked color change when a droll
or two of iron chloride is added to the water.
A small quantity of tannin in water produces
with iron chloride a jet-black solution which to
the Superstitiously inclined may appear to be 'a
clot. The bursting of containers can be due
only to fermentation. This does not seem very
plausible and sounds more like fiction. The Pre-
cipitation of red and white corpuscles from water
is absurd. There is a possibility that the blood
of some animal may be washed away in the
water on some occasions, but that would not
be a constant factor and hence the story must
he listened to with more than a passing doubt
in mind.-Editor.)

SPEED BOAT
Editor, Science and Invention:

In the October issue of SCIENCE AND INVENTION
there is an article on a Simple and Efficient -
Motor Launch. Can you tell me the size of
this boat?

C. B. TOWERS,
New York City, N. Y.

(Let us read what Mr. P. G. Howes, Assistant
Curator of the Bruce Museum at Greenwich.
Connecticut, has to write:

"The boat, which by the way I built myself,
is eighteen feet over all by four feet six beam.
In the tests that I gave it, tit carried three pas
sengers sitting on the decks and cabin and' towed
a fourteen foot skiff containing four more. All
of these were full grown people.

"The entire cabin inside is taken up with'etigine,
bilge -pump, etc.

`I should add that since writing the article
I have had to cut down the power of the engine
so that the boat makes about ten miles an hour,
as the higher speed started to tear things up:
The boat is now over the experimental stage,
and I muse it every day. It causes endless
interest and there are often many cars stopped
along by my house to watch proceedings.

"I have also found the addition of paddle
rovers necessary, as the wheels throw consider-
able water."

This gives you the information you requested.
-Editor.)

SPIRIT SEEKER
Editor, Science and Invention:

I saw an article in the June 16th, 1923. "Path-
finder" entitled, "Proof of Spirits Will Win
$6,000." To settle this baffling controversy
whether spirits exist I wrote to them and they
referred me to you. For five years at different
times I have heard and seen over two hundred
spirits; in other words, people that have passed
from the Earth to the Life Beyond. In the
last two years people from the other world
have bothered me a great deal; more so than
they did before that. Some seem very glad to
see me and they express it that way. Some
talked of music and of school and others of
interests here below. They seem to think that
the time passes very slowly over there. Some
spoke of things that had happened that we both
know of. Their appearance was the same as
when I last saw them and they talked as nat-
urally. Some of them told me what spirit was.
They said that spirit was mind and that only.
They can think, talk and remember and that
is all. They say that mind or spirit is very
insufficient and they find it very monotonous over
there. They all appear in their physical form
that they had here on earth because mere mind
was so inadequate to express themselves if they
do not. I do not know but do not think it
ever possible for anyone to take a psychic photo-
graph of a spirit for snirit is mind. One can
only photograph material subjects. Spirit or
mind has no substance. Thence people that have
nassed from earth to the Life Beyond or spirit
life, cannot make themselves physical or material
because they have no substance. Mind is not

(Contiol,,q on page 940)
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At the right is shown
what French claimants
say is the original trans-
mitter. It was built in
1889 by Dr. Edouard
Branly, whose researches
are said to ante -date
those of Marconi. The
apparatus was placed
on exhibition at a
French Radio Show.

The miniature farm shown above is not a plaything but a complete radio receiv-
ing set. 'I his is another of the entries in the Radio World's Fair home built
receiver contest. The animals control the rheostats. The loud speaker is

seen in well at extreme right of photo.

CRYSTAL
DETECTOR]

One of the prettiest as well as one of the most novel designs in
radio receivers which has come to our notice recently is that
shown above. Made in the form of a small urn, it is turned
from two kinds of wood. The crystal detector is in the base.

. 
AINIMMIS

The prize contest at the New York "Radio World's Fair" brought forth
many marvels in radio construction. One of the most interesting of the
entries is that shown below. Following the regular lines of radio set
construction Fred C. Mathews of North Bergen, N. J., built one of the
world's smallest regenerators. Low loss apparatus was used throughout

E. T. Flewelling, famous radio designer,
has brought forth another radio set. It is
a six tube outfit and it proved at a dem-
onstration held recently to be a wonder

for DX recettion.

'.MININNIMMINEll"4411Aft,r.41#0
The purveyor of entertainment through the loud speaker shown above was careful
of getting his license, for it certainly makes a lot of noise. It is installed a -top a
high Berlin building, in which the firm manufacturing- the unit has its quarters.

It is an excellent advertiserr ent
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Note the self-contained loop hinged in the top
of the cabinet. Also perceive how neatly the
loud speaker and the "B" battery supply are
contained immediately below the receiving set
proper. With but two main tuning controls,
it is extremely easy to obtain clear cut selec-
tivity. A voltmeter tells the condition of the

storage "A" battery.

The interior of the
cabinet containing the
modified super -hetero-
dyne shows how much
painstaking work was
involved in its con-
struction. As will be
readily seen, the re-
ceiver has a separate

cabinet.

6

$s'
For the more ad-
vanced radio techni-
cian, the ultra sensi-
tive super -heterodyne
modified as described
below, will furnish
the best to be ob-
tained. Built in com-
pact form, all parts
being contained with-
in a beautiful mahog-
any cabinet, the pleas-
ing appearance and
the unexcelled results
accruing from the
minute care taken in
the construction of
this extraordinary re-
ceiving set have more
than fulfilled all ex-
pectations. For the
average layman, it
may be somewhat
difficult to assemble,
but by due and care-
ful consideration of
the execution of the
necessary details the
result of one's labor
will be a magnificent
creation of which he
may justly be proud.

Ultra u er"
By R. W. DeMOTT
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.0005 MF
VAR. COND

OSCILLATOR
COIL \

'III
li sil&I

207 OF
N4.24

Am

2570E
No.24
S.S.C.

ROTOR

48T.

.0005 ME.
\

INTERMEDIATE FREQUENCY -MANSE -

.001 ME-"
COND. 018o T

OSCILLATOR

MODULATOR OR
1*.T. DETECTOR

10 OHMS

24
F

.001 ME .00025
COND. M.F.

cd

Fs. .00025 PP
P

.=)

P

p or.

T

S.

a.po a am

T

.00025
-ME

INTERMEDIATE FREQ.
AMPLIFIERS 4

CPOTENTIOMETER ----
200 OHMS

RHEO. 6 OHMS

a

AUDIO TRANSF. VAR. LEAK- 10.000 TO 100,000 OHMS

.00025 NI

T ME-

J.21

.=.s T.0005
/ME

VAR.
GRID LEAK

ar

(
I 20
(OHMS

005
MF

INPUT
PUSH-PULL
TRANSF.

1§1-. AUDIO

20
OHMS

10 OHMS ----

OUTPUT
PUSH-PULL
TRANS

PUSH-
PULL

20. DETECTOR VOLTMETER

+90Y.
'B'

'B'

0+

SWITCH

IBT. OF
NE.24

SSC. P

TUBE 3'01A. X 4' LONG

OSCILLATOR COI

The elaborate wiring 'diagram of the still more elaborate receiver is shown above. It consists of the first
tube used as a cle,ector or modulator, an oscillator which is used as a heterodyne, five stages of interme-
diate frequency amplification, boosting the incoming signals to a higher wave where it is easier to tune
sharply; a second detector functioning to rectify the high frequency currents; a stage of audio to be,
used for the local stations, and finally, a push-pull amplifier that brings in the distant stations with

clarity and volume.
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New istortioniess

Much has been said in favor of resistance coupled
amplifiers. Here is one that surpasses them all.

It employs the well known diode tubes.

-tuir."paematrammatammosalimaarzrkma.7.

The above photo shows a view of the frequency ampli
fier employing the new method of coupling. In the upper right-hand
corner is shown a group of New York newspaper men listening atten-
tively to Mr. J. W. Marshall, a Philadelphian, the inventor of the sys-tem. Tests show no distortion whatsoever, both on local and distant

stations, and with no apparent diminution in volume.

_1111111+1

90 V.

plifi r

The diode tubes employ a single dry cell to light their filaments. Not only
does the tube function as a plain resistance coupled amplifier, but its use
allows of a lower "B" battery voltage being employed. The above diagram

shows how the amplifier may be connected.

Novel Miniature Crystal Set
By W. J. RITTALL

The owner is shown with his complete crystal set which
is smaller than the ordinary earphone and fits easily
within the palm of his hand. The set is unique in
that it has three very small switch levers which tune

both primary and secondary circuits.

CPYSTAL DETECTOR-)

INDUCTANCE

The primary consists of 300 feet of No. 38
S. C. C. wire, tapped at every 20 feet and is
wound in a compact coil, 2 inches in diam-
eter. The secondary contains 400 feet of the

same wire, tapped at every 40 feet.

Here is a real honest -to -goodness crystal set
that gives splendid results when used in con-
junction with a single wire aerial, 100 to
200 feet long. An ordinary pill box is used.
though a circular bakelite "panel" contains
the necessary contacts, switch levers, and
crystal detector. Stations several hundred
miles distant have been heard, though it
must be remembered that a sensitive crystal Note the neat and careful workmanship. Four
must be employed. A fixed condenser is handy binding posts afford easy connections

incorporated. for the aerial, ground and phones.
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91.

Reatno\TH.zEo: to Six Tru:he Receiver
By GRANDON LYONS

THE foremost conSideratjon in the
construction of a multi -tube set is

perhaps that of ease of control. After this
primary consideration, should come clar-
ity of reprciduction, while, thirdly, dis-
tance getting ability. Exhaustive tests
made with this set have proved that sta-
tions but five meters apart can be heard
without the semblance of interference.
With but two main tuning controls, and
an optional control for regeneration, the
set is practically well adapted for ease
in tuning. Augmenting this feature is
its pleasing appearance. Covering a
wave -length range of from 200 'to 580
meters, stations within a 1,500 -mile radius
are received on the loud speaker, nightly.
One outstanding feature is the elimina-
tion entirely of all filament rheostats. In
their stead are used filament resistances
which allow sufficient current to operate
the 201A tubes, which are employed. The
primary of the radio frequency trans-
former which can be an ordinary neutro-
former coil, contains 10 turns of wire,
thus making it of the shock excited type.
This type of tuning makes selectivity a
much simpler task, for as it were, the
antenna circuit is semi-aperiodic and
therefore. non -partial to frequencies of
its fundamental wave -length. It is ad-
visable to use a single wire antenna about
100 feet long. Note the well .propor-
tionecl layout.

With a view towards, getting ease of control, selec-
tivity, quality of reprodUction and good volume,
this receiver was built and fulfills every condition.
Its one stage of radio frequency amplification .icts
as a distance getter and radiation preventer. The
detector to which is added regeneration, in con-
junction with one stage of transformer and resist -
mice coupled audio frequency amplification gives
unexcelled clarity. Again. the well balanced push-
pull amplifier affords sufficient volume to amplify

without distortion.
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Following the above circuit diagram through, we find that it incorporates
every essential for the production of superior results. The variocoupler
employed uses no smaller than No. 24 wire since unnecessary resistance
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with its deleterious effect would be manifest. In the plate circuit or on
the tickler, a smaller wire can be used, since it aids in controlling regen-

eration and minimizes oscillations.
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n Improv Su,peaz.-Net
By H. WINFIELD SECOR

Modifications Which Give
Bette a. Results

FOR maximum performance, the necessity for eliminating
inter-coupling between the radio frequency stages, the desir-

ability of using transformers designed to have a very sharp tun-
ing curve, and the very essential need of having the transformers
as much alike as possible, are the main problems which have
been successfully overcome with this circuit. Due to the fact

WIN SINGS CASE

The success of the super -heterodyne lies ' di-
rectly in the construction of the intermediate
transformers. This one works most effici-

ently, being designed for 88,000 cycles.

that an aperiodic or untuned primary is used, the need for
"matching" tubes is obviated. Again, the secondary being shunted
by a .00025 fixed condenser, lowers its radio frequency resist-
ance and results in sharper "peak" resonance. The transformers
are individually tuned with a standard oscillator. The trans-
formers are said to be accurate to within /2 of 1 per cent.

INPUT RADIO FR E0
TRANSFORMER

JACK FOR LOOK

=

GROUND

MEGOHM

.0005 MF
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VARIABLE 00 Q0COND \\
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INTERMEDIATE FREQUENCY
TRANSFORMERS
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400 OHMS

AUDIO TRANSF.- AUDIO TRANSF

VIII

"SIP

.0005 MF.

RH EO.
6 OHMS

2ISP. DETECTOR

1 ME COND.

'3' BATTEkV 30 V.

5

RHEO.
6 OHMS

2/W ITCH

The wiring employed in the average super -heterodyne is not as difficult
to understand as some would believe. The filament circuit is shown in
heavy contrast with the rest of the circuit, thus allowing very slight
chances for making errors. A double -circuit jack is very handy for

connecting a loop antenna in the place of the aerial and ground and is
incorporated. A potentiometer materially aids in controlling the inter-
mediate amplifier circuit and affords a ready control for volume. This
results in a saving of "B" battery current and prevents oscillations.
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Beginning with this issue,
SCIENCE A N D INVEN-
TION will publish every month
a series of simple hook-ups
leading up to the more compli-
cated ones in use today. This
will allow the "green begin-
ner," if he will not take issue
with us at calling him such, to
gain a strong foothold in ac-
quiring a firm foundation which
is necessary in thoroughly
learning radio and its underly-
ing principles. Fig. 2 shows
the simplest receiving hookup
or circuit which can be used
for the reception of radio
waves. It consists of an aerial
or wire insulated at each end
and connected to a crystal de-
tector whose other end is con-
nected to the ground. Con-
nected in parallel or shunted
around the crystal is a pair of

phones or receivers.

(

TUNING
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!
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\ AERIAL-)

The function of the crystal is
to rectify or, as more common-
ly known, to detect the incom-
ing inaudible radio frequency
waves. The phones connected
across the detector reproduce
the signals. Figs. 1 and 3
show much better methods of
receiving radio waves of dif-
ferent frequencies and thus af-
ford what is known as selec-
tive tuning. This can be ac-
complished either by means of
using taps and switches or by
the use of a variable condenser
connected across the tuning
coil or inductance. Of these
two methods, the latter is by
far the best as much finer ad-
justment can be had. It is also
better, since losses are kept
down to a minimum taps being
eliminated, thus preventing
leakage. Sometimes a fixed

condenser aids materially.

CRYSTAL'9 DETECTOR
as

TUNING COILS

( SWITCHES--;

x.0005 ME. VAR
CONDENSER

001 MF FIXED
CONDENSER j

Fig. 4 shows an arrangement whereby much finer tuning can be accom-
plished and what is known as "interference" obviated to a great extent.
It is known as an "inductively coupled" circuit. The radio wave is picked
up by the antenna and then traverses the primary circuit, where tuning is
accomplished by means of a switch and the necessary taps. By means of
the phenomena of induction, the radio frequency currents are induced into
the secondary circuit through the inductance. The rest of the circuit, as
can be seen, is similar to the single circuit receiver as shown in Figs. I, 2
and 3. The space between the primary and secondary inductances is what
is known as the degree of coupling between the primary and secondary

circuits. By varying this distance, in conjunction with the other necessary
tuning devices, extreme selectivity can be obtained. The more accurate
the tuning, which is attributable to the degree of sharpness which can be
obtained, the less interference from undesirable stations will be experienced.
The best conditions for distant reception and maximum volume lies in the
use of carefully soldered joints and well designed layouts. Figs. 5 and 6
are simply modifications of Fig. 4 and are much superior in that extremely
fine tuning can be obtained by the use of variable condensers in both
primary and secondary circuits. Sometimes a wire connecting the primary

and secondary circuits as shown in Fig. 5 is very helpful.
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In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressedto this Department cannot be answered free. A charge of 25c. is made for all questions where a personal answer is desired.
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Those who have a four tube reflexed neutrodyne will find that an added stage of audio frequency amplification will vastly improve the volume ondistant stations. The diagram shows explicitly how this can best be done. It is best, perhaps, to rewire the set completely for superior results.

REFLEX NEUTRODYNE
(323) James J. Ashton, Pensacola, Fla.,

asks:
Q. 1. Can you give me a diagram for

adding one stage of audio frequency am-
plification to my four tube reflex Neutro-
-dyne receiver?

A. 1. The above diagram gives in full
detail the exact wiring that is employed
to add one additional stage of audio fre-
quency. It is best to rewire your set com-
pletely, so the diagram shows the circuit
as one complete set. The only additional
parts you will need will be a double circuit
and single circuit jack, a four to one audio
frequency transformer, a six ohm rheostat
and a standard socket.

THERMAL AMMETER
(324) Stuart Thompson, Jersey City, N.

J., asks :
O. 1. What is the basic principle of oper-

ation of the thermal ammeter and how does
it differ from the ordinary types of am-
meters?

A. 1. The formula P = RP represents
the basic principle of the thermal ammeter
where P is the power consumed as heat in
the instrument. The deflection of the pointer
of the instrument depends directly upon the
heating effect of the current. In order 'that
the relationship of P to I. doe current,
should remain constant so that a given de-
flection will always correspond to the same
amount of current, it is necessary that R,
the resistance of the instrument should not

change with the frequency. To accomplish
this, the conductor must have a very small
cross-section and the working element of a
thermal ammeter must be a fine wire or a
very thin strip of metal. An error of not
more than 1% is allowed in instruments
used in most ordinary radio work over any
range of frequency employed. Thus for the
ordinary instrument, a copper wire of 0.08
milliammeters in diameter is used. As can
readily be seen, a single wire of this size
can carry at best, only a few amperes, be-
cause larger currents would overheat the
wire and perhaps burn it up. Contrary to
general opinion, the length of the wire is not
important. It is only long enough so that
the current distribution within it is not ap-
preciably altered by the terminals to which
it is connected. Such instruments when
properly constructed may be calibrated with
direct current or low frequency alternating
current and the calibration assumed to be
correct at high frequency. Of course, if
possible, it is always best to calibrate the
ammeter by comparison with some recog-
nized standard at the frequencies at which
it will be used. At the high frequencies, it
must be remembered that errors in the read-
ings are liable to occur. Thus, not all the
current traverses the wire element, but some
of it is shunted through the dielectric or the
material of which the case of the meter is
made. However, the hot wire ammeter of
the ordinary design will give fairly accurate
readings. For measuring radio currents of
about 0.003 to 3 amperes it must be borne in
mind that it is the cheapest meter obtainable.

WANTED!!! RADIO ARTICLES
WYE want descriptions of new radio ideas which you have
worked out in practice. Take photographs of the im-

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

INTERFERENCE BY RADIATION
(325) William Shaw, Meadville, Pa.,

asks:
Q. 1. Kindly publish information as to

which of the following sets cause interfer-
ence by radiation.

*Autoplex
Neutrodyne
Ultradvne
*Single Circuit Regenerative
*Three Circuit Regenerative
*Cockaday Four Circuit
*Reinartz
Reflex
*Ultra Audion
Radio Frequency Tuned Receiver
Note-Those marked with an asterisk,

radiate.
The only way to know best when a re-

ceiver is radiating is by actual test for it
is not always radiating when a squeal is
heard in the phones. This can best be
done by arranging with a neighbor to listen
in. In any case, the listener must have his
set oscillating.

*

CORRECT PHRASEOLOGY
(326) Richard Coleman, Sioux City.

Iowa, wants to know :
Q. 1. Will you kindly decide for us

which is the correct phrasing for a 201A,
UV -199 or other receiving tube?

A. I. While audions are often called
tubes, lamps, valves, electron relays and
bulbs, the proper phraseology would be to
call them by their correct trademarked name
such as UV -201A. UV -199, C-300, etc.

TrTn.P.P.,

desirous of obtaining new hook-ups and descriptions of single
tube sets, reflex and other types which have proven satisfac-
tory. We like articles on new single tube receptors. We will
pay good prices for your ideas. -Editor.
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Just what happens in the different parts of a simple regenerative circuit is depicted here. Memorize the diagrams. They will help you in solving
and understanding more complicated hook-ups.

FUNDAMENTALS
(327) George Davis, West New York,

New Jersey, asks :
O. 1. Kindly show and explain the vari-

ous wave forms and transformations in a
simple regenerative circuit?

A. 1. In the antenna circuit (Fig. 1),
the incoming oscillations are absorbed to
a maximum degree if the circuit is in res-
onance with the wave. From the primary
inductance, the energy is transferred to the
secondary circuit (Fig. 3), in which it as-
sumes the wave form as shown in the ac-
companying sketch. This is due to the rec-
tifying action of the detector. As the cur-
rent in the plate circuit is always direct
and varies at radio frequency, its wave
form is shown depicted in No. 3. Due to
the responsive action of the diaphragm in
the phones, what is known as the actual
value of the current fluctuations in the plate
circuit are reproduced, assuming the varia-
tions as shown in 4.

PHASE ANGLE
(328) George F. Dowell, Chatham, N. J.,

asks:
Q. 1. Kindly explain in full what is

meant by phase angle?
A. 1. Ordinarily in taking up the study

of electro-motive force and current, the ele-
ment of time is not always taken into ac-
count. It is only done so when we speak
of electricity in terms of energy, kilowatt
hour, horse power hour, etc. In direct cur-
rent, phase angle does not exist, since the
current and voltage generated rise and
fall together. In alternating current circuits,
both the current and the voltage are alter-
nating, that is, each rises from zero to a
maximum value in one direction and back
to zero and maximum in the other direc-
tion. These two alternations are what is
known as a complete cycle. When the cur-
rent and voltage start from zero and reach
a maximum at the same instant and return
to zero and reach a maximum in the oppo-
site direction at the same time, they are
said to be in phase. Whatever their posi-
tive or negative values may be, whether one
is larger than the other, the voltage must

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?

What Es IIt?
$20.0I Prize
By HUGO GERNSBACK

?
HERE is a puzzle that may well

tax your ingenuity. SCIENCE
? & INVENTION offers $20.00
? for the best solution of the puzzle.
? This puzzle will be known as the
? "Five Sense Mystery". The subject
? under consideration is an inanimate
? thing-meaning that it is not living.

You can taste it;
you can smell it;
you can hear it;
you can see it and,
you can feel it,-

? in other words you use all of
? your five senses. Yet, and most
? important, you must never touch
? the particular thing.

Although this may seem impos-
? sible, it not only can be readily ?

? done, but you probably have done it
? many times yourself.

The particular thing is found in
? almost every household. It is
? not, for instance the wind, the
? ocean, etc.

There will be one prize of $20.00
? for the best answer to the correct
? solution. The prize will go to the
? person who not only gives the cor-
? rect solution, but gives the solution
? in the shortest amount of space in
? the simnlest language.

Should two contestants submit
? the same answer, the same prize
? will go to both. This contest
? closes Feb. 15, 1925.

Address all replies to Editor,
? Five Sense Mystery. c/o this Pub-
? lication, 53 Park Place, N. Y. C.

? ? ?

7

7

7

7

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
reach its maximum or minimum at the same
time the current does. if both are in phase.

However, if the voltage reaches a maxi-
mum before the current &et. the voltage is

said to be leading the current and the cur-
rent is said to be lagging. Usually, it is
spoken of as either lead or lag of the cur-
rent referred to the voltage where cir-
cuits comprise inductance or capacity. Even
in our receiving sets such conditions exist
and there is always a phase difference be-
tween the current and voltage. It is cus-
tomary to measure this difference in de-
grees. Thus, when the phase angle differ-
ence is known to be 90°, the current is either
leading or lagging the voltage; when one
is maximum, the other is zero. The radian,
an arc whose length is equal to that of the
radius of its circle (5 F. 296°) is often
used.

Where a circuit comprises resistance only,
the voltage and current are always in phase.
If it were possible to eliminate the resistance
from a circuit leaving inductance only, the
current would lag the voltage by 90° ; also,
if the resistance were removed from a cir-
cuit leaving capacity only, the current would
lead the voltage by 90°. However, since
resistance is always present in any circuit,
the 90° phase angle is never obtained.
Whether the current lags or leads, the pre-
dominant value of inductance or capacity de-
termines this.

The action of a current affected by induct-
ance may be compared to inertia in me-
chanics. When near the end of a single
alternation, with the resultant decrease in
current value, the inductive effect tends to
oppose this diminution and continue the flow.
This effect can be readily observed by break-
ing the circuit composed of a large in-
ductance in series with an alternating cur-
rent source. Promiscuous arcing across the
key contacts will also show the great tend-
ency of the current to continue its flow. The
same applies when the current is reaching
its maximum value. It is choked down or
opposed by the inductance and at any one
instant the momentary value of the current
is less than the momentary value of the
voltage divided by the resistance. Thus
either capacity or inductance tends to smooth
out an alternating current and the differ-
ence between the instantaneous values of
current and the voltage is what is known
n3 the phase angle between them.
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SF DeForest and Fessenden-Read Their Biographies
In the October issue of Radio News, there started a biography AND INVENTION readers will read this important work by the

of Dr. Lee DeForest, inventor of the Audion. This biography famous inventor. In the January number Prof. Reginald A.
will run for 12 months in Radio News and we hope all SCIENCE Fessenden's biography will start.

INTERESTING ARTICLES TO APPEAR IN THE JANUARY ISSUE OF RADIO NEWS

The Radio on the ZR3. Beginning: The Inventions of Reginald A. Modern Radio Storage Batteries,
By Captain H. C. Flemming. Fessenden By James M. Skinner.

='s A Zero Carrier -Wave
Analyzing High Frequency Resistance of

Broadcast TrPr-s,itter,
. .., By G. H. Dacy. The Discovery of the Oscillating Crystal, Single Layer Coils,
E E
E Suoer-Power Broarleacting. By Louis Frank. By Dr. Greenleaf W. Pickard. By Sylvan Harris.

-E
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Captivating Autorinvobille

No. 1,509,991. Issued to S. Advent. This latest attachment for the
front of an automobile is designed to prevent a person from being thrown
aside when struck by a car. We wonder what will happen when a car.

The traffic sign illustrated above can be re
moved from its position without necessitating the
removal of any wires whatsoever. The current
is supplied to the light by means of a trans-
former. The primary coil is set into the street
at a point where the light is to be located. The

secondary coil is in the base of the sign.

Ornaimentali Fan

Instead of the usual circular type of fan, an
ingenious inventor has patented the one shown
above. An electric motor actuates a set ofarms which are in turn fastened to other
arms, on the ends of which are located flat
surfaces as shown. These oscillate up and

dowr, producing a breeze.

utamper

.8-

going into a small parking space strikes the spare tire of the car in front
of it and the curved arms are released. The operating mechanism of the

bumper is shown at the left above.

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,
New York City.

NoIlder

No. 1,509,746. Issued to George A. Zeidler.
And now, gentlemen, when we get up in the
morning and proceed with our shaving, we
can gird on our armor as illustrated above.
This mirror is designed to be held in the
desired position as shown. Here is a cau-
tion, however. Do not do your deep -breathing

exercises while using this attachment.

Crochetin ° Ring

This latest patent should be of interest to all
the ladies. It pertains to a ring that is of
great assistance when crocheting. A cross-
section of the ring is shown at A. The cro-
cheting thread is drawn through one of the
disks as shown at B and is held taut, by
means of the friction between the two disks
caused by the action of the small spiral

spring upon the upper disk.

En,;:ine TeliR.TaRe

\\ \%'\
\

No. 1,510,601. Issued to John H. Mount.
This spark plug attachment allows anyone
testing an engine to determine which cylin-
ders are firing without recourse to a screw
driver for short-circuiting the plugs. Merely
pushing the handle to an upright position and
listening to the sound of the motor tells

whether or not that cylinder is firing.
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5ckennfic Humor
THE SCIENTIFIC MIND

They led him out of his cell early that
morning and down the short corridor to the
little room. It was the first time he had
ever been in the death chamber. He looked
about and noted its appurtenances, the small
barred window and finally the chair. As
they strapped him in it he turned curiously
to one of the guards.

"Does the prison generate its own electric-
ity?" he asked.-Louis Ginsburg.

WU'D A PIG GO ALONG WITH IT?

SQ,E E -E EsE

"I bought a Su-
per - Heterodyne
receiving set for
a song."

DISGUSTED RA-
DIO FAN : "That's
nothing. I bought
mine for a squeal."
-N. Compton.

CHORUS GIRL:

WE'D STEP ON THE GAS
CHEMISTRY TEACHER: "This gas is dead-

ly poison, what steps would you take if it
should escape?"

CHARLTON : "Long ones."-Roger M.
Johnston, Reporter No. 13294.

THE LIE DETECTOR
"A Familiar Instrument."
DINTY: "Do you believe that there is

really something which can invariably tell
when a man is lying?"

JIGGs : "I know it."
DINTY: "Ah! P.erhaps you have seen

one of the instruments?"
JIGGs : "Seen one? I married one!"-

Alexander Lozouski.

AND A RAT IN THE HAIR
SMITH : "That woman reminds me of

one of Doctor Hackensaw's creations."
JONES : "How's that ?"
SMITH : "Well she has a deer face, bear

knees, snakey eyes and pigeon toes."-J.
Ilivich.

JOHN, BRING
THE OTHER

SIFTER
PROF.: H O w

long is a short
circuit?"

STUDENT: "As
long as it lasts."
-Harry J. Wal-
ters.

SHOULD BE INDUCTED
PROF. OF CHEM. (eyeing empty seat) :

"Where's Henry ?"
STUDENT: "Gone."
PROF: "Where did he go?"
STUDENT: "Straight up."-Richard Bar-

rett.
THEY ARE BOTH DISCUSSED
1ST NUT: "How does a psychic differ

from a radio fan?"
2ND NUT: "I give up."
1sT NUT: "The psychic gazes at a crys-

tal and the radio fan cusses at it."-Charlcs
Carter.

FRIGID SILENCE REIGNED
PROF. TO ZOOLOGY CLASS : "And where do

animals grow the most fat, around the
North Pole or the equator?"

STUDENT: "Around the equator, of
course."-Robert L. Fuller.
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Furst YTil2Zte $3.00
HARD ON THE HEN

PAT: "So you
have a new inven-
tion. What is it?"

MIKE : "It is a
revolving nest .
When the hen
lays an egg, the
nest turns and the
egg falls on some
straw tinder the
floor. When the
hen turns around

and sees no egg, she will think she
has not laid one, and will go right back
and lay another."-Chas. Grill.

ry11111111111.111111111111,101,11.11111111M111111113:1111111,1111111.1111111111111111111111SIIIIMUM/11111111.MUI1111111n:.

COMING DOWN TO EARTH
FRED: "She appears planetary to me."
ED: "Has she the figure of Venus ?"
FRED: "No, but she has Mars on her

face."-A. Daansen.

WE 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 to it.
Write 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.

 ,,,,,,,, ..... ........

HE GOT THE GATE THEN!
Three boys were discussing radio dis-

tances they had reached.
1-"I got Chicago last night."
2-"Well, I stuck my set outdoors and

got Chile."
3-That's nothing, I put my set in the

sink and got Grease."-Everett Shepard.

THE ANNOUNCER WAS NO CAKE
EATER

WIFE: "How do you like my cake? I
got the recipe over the radio."

HUSBAND (trying to bite into the cake) :
"That recipe must have been broadcast
through the Rocky Mountains."-Ralph
Wormer.

HE TIRES
OUR

READERS
This month's

strychnine sundae
goes to the new
mechanic who
thought balloon
tires were first
designed for the
Shenandoah. -C.
E. Weinland.

DISTANCE DOESN'T LEND EN-
CHANTMENT THIS TIME

The most recent law discovered in physics
is :

The amount of talking done in a class-
room is directly proportional to the distance
from the teacher.-G. Fashena.

ONE EXACT ANSWER
"If your father heard your stupid answers,

it would make him turn over in his grave."
"It couldn't. He was cremated."-Charles

.4. Hall.

THIS WAS A
KNOCKER
AVIATOR (after

doing a tail spin) :
"What's that pe-
culiar knock I
hear ?"

PASSENGER:
"Oh, that's just
my heart !"-Olif-
ton Ask.

LOCAL INTERFERENCE
BASHFUL MAID TO SUITOR: "Don't you

think you had better go now?"
ABSENT-MINDED RADIO ANNOUNCER: "Er

-a-yes, good -night. W -S -O -S signing off
at 11 :45 Eastern Standard Time."-H. Edw.
Bennett, Reporter No. 13,211.

A LABORIOUS LOCHINVAR
HE : "When I first saw you, your beauty

electrified me."
SHE: "When I first saw you your dumb-

ness shocked me and your sparking dis-
gusted father, while your gassing asphyxi-
ated mother."-Richard Barrett.

COLD FEET, NO DOUBT
Student coming from laboratory after

examination. "Congratulate me old top, at
last I have made a scientific achievement."

SECOND STUDENT: "What is it?"
FIRST STUDENT: "I have obtained abso-

lute zero."-Olin T. Mathews.

AND THAT
AIN'T ALL
PROF.: "What

d i d Archimedes
discover when he
was taking his
bath ?"

BRIGHT BOY :
"Dirt."-M a r -
shall Smith.

EUREKA !I

HE'S QUICK
The man next door describes electricity as

being the soonest stuff he ever knew of.-
Les Van Every.

SOCIAL PARADOX
"Ho, hum!" yawned the electric fan, "I

give a lot of people a cool reception, but
they like me for it."-Les Van Every.

A SHOCKING ANSWER
LITTLE BOY TO FATHER: "Papa, why do

people call an old horse a 'plug'?"
BOY'S FATHER : "'Cause they only have

a spark of life left in them, son."-Harry
Walters, Reporter No. 13,835.

A HANDSOME DEFINITION
"What is the difference between a radio

bug and a bankrupt business?"
"One takes receivers in hand-receivers

take the other in hand."-Sam Y. Caldwell.
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The "Oracle" is for the sole benefit of all scientific students. Ones-
...0ns will be answered here for the benefit of all but only matter of suffi-
cient interest will be published. Rules under which questions will be an-swered:

1. Only three questions can be submitted to be answered.
2. Only one side of sheet to be written on ; matter must be typewrittenor else written in ink, no penciled matter con sidered.

3. Sketches, diagrams, etc., must be on separate sheets. Questionsaddressed to this department cannot be answered by mail free of charge.
4. If a quick answer is desired by mail, a nominal charge of 25 cents ismade for each question. If the questions entail considerable research work orintricate calculations a special rate will be charged. Correspondents will beinformed as to the fee before such questions are answered.

PICTURE ENLARGER
(17831 Jack Kunz, Guttenberg, New Jersey,

says he has a 3A Kodak and desires to magnify
small insects such as flies ten or fifteen diame-
ters. He asks:

O. 1. Will you kindly describe the process of
doing this?

A. I. In order to take enlarged pictures such
as you desire with your 3A Kodak, it will be
necessary to add an extension in the form of a
large rectangular frustum such as shown in the
picture herewith. You can, however, instead of
using this, obtain a double convex lens, placing
it at the focal distance from the object and view-
ing it with your camera, take the desired picture.

BLACK LEATHERETTE,
PAPER OR CLOTH

By constructing a rectangular frustum from
narrow strips of wood and covering the whole
with black leatherette paper, a handy picture

enlarger is obtained.

THE EYE
(1784) Robert Hayes, Baltimore, Md., asks:0. 1. Is it true that the image on the retina

of the eye is inverted and that the brain rectifies
it?

A. 1. Every object seen, no matter at what
distance, always gives an inverted image on the
retina.

2. Can you give me more informationabout the eye?
A. 2. The human eye resembles a camerain many respects. It has a series of convex

lenses, a cornea, aqueous humor, vitreous humor
and crystalline lens in order to form clear
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image of a near or distant object on the retina,
the screen at the back of the eye. A shutter,the eye lid, excludes the light when the optic
is not in use and an iris diaphragm, the iris,
regulates the amount of light entering. A great
variety of marvelous intricate bits of mechanism,
tiny muscles, move the orb about and point ittoward the object to be seen. In its normal
state, the eye is a far more wonderful instru-ment than the camera. In the first place, it is
automatically focused both for near and dis-
tant objects, although not by a to and fro move-
ment of the lens as in the camera, but by a
change in the focal length of the crystalline lens

Interesting Articles to
Appear In January Issue
of "The Experimenter"

How to Make the New Mercury Electro-
Generator, By C. A. Oldroyd.

Simple Experiments in Chemistry,
By Raymond B. Wailes.

Striking Experiments in Diffusion,
By Earle R. Caley.

Single Tube Reflex Experiments with the
Hook -Up Board, By Clyde J. Fitch.

How Much Does Your Amplifier Amplify?
By W fl.lfam Grunstein.

A Detector and Two -Stage Amplifier Unit,
By Leon L. Adelman.

itself-a device that man 11.1,; veser been able
to duplicate. Secondly, the entire surface ex-posed to the air is kept clean and moist by the
automatic process of sponging, for by the act
of winking, the eye is washed with a saline solu-
tion every few seconds. It is thus not hard to
see that a complete study of this wonderful
organ would be intensely interesting and highly
instructive, but it is not possible to give full
detail about the eye in the small space here
available. The most common defects of the
eye are as follows:

OUR $12,000 PRIZE CONTEST
T T will be noted from recent issues and the present one that
I our prize contest has been a whale of a success. Over $1,500
has been paid out this month for worth while contributions to
SCIENCE AND INVENTION. either in pictures. sugges-
tions. ideas or articles. We now have on our staff, close to
16,000 correspondent reporters who are scouting the world for

Nearsightedness or myopia is usually due tothe fact that the retina is too far from thecornea so that the rays of light from a distantobject are brought to a focus in front of theretina. That is, a person suffering from thisdefect of the eye can see clearly only thoseobjects which are close to him. To correct thisfault, a concave lense is fitted to the eye andhas the effect of pushing the image back to theretina.
Farsightedness or hypermetropia is usually dueto the fact that the retina is too close to thecornea so that the rays of light from an objectnot very distant, are brought to a focus behindthe retina. Thus a person suffering from thisdefect of the eye can see clearly only thoseobjects which are further distant. To correctthis fault, a convex lens is used to bring theimage back to the retina.

VITREOUS
HUMOR

CRYSTALLINE LENS,........

IRIS-,
..._.....AQUEOUS HUMOR-,

10 ii
L.1

co_... ----- ----
CORNEA-

IRIS

RETINA

MUSCLE
OF EYEBALL

IMAGE

OPTIC
NERVE

What a wonderful and intricate piece of mech-
anism is the human eye! Note how every
object seen is inverted on the retina and con-

veyed to the brain which rectifies it.

Astigmatism is due to a defect in the curva-ture of the cornea and of the crystalline lensso that the rays of light from an object are not
all brought to the same focus and the image is
not, therefore, sharply defined. A person suf-fering from this defect of the eye cannot see
anything distinctly, though in many cases he is
not aware of this fact until his eyes have been
tested by an oculist and the proper lens adjusted
to them.

It is a well known fact that defects of vision
place a serious strain upon the nervous systemand are often the unsuspected cause of head-
aches, indigestion, dizziness and even of appar-ent dullness. It must he remembered that theeyes are our most wonderful organs and that
we should be very careful of our vision.

new material that can be written up for SCIENCE AND IN-
VENTION. And the formula is simple-just keep your eyes
open. Even if you were totally deaf or blind, you could still
win a prize by simply using your head and sending us ideas of
a scientific nature, or of a nature directly or indirectly attached
to new inventions.

FURTHER ARTICLES FOR FEBRUARY SCIENCE AND INVENTION
Cold Light Substitute for X -Rays
How to Etch Metal
Gas Warfare and Methods of Combatting It
Our Digestive System,

By Ismar Ginsberg, B. Soc.. Chem. Eng.
Latest Movie Exposes

Hot Air Versus Steam and Hot Water Heat,
By H. Winfield Secor

Animals That Make Themselves Invisible,
By Dr. Ernest Bade.

Useful Cements-How to Make Them
A New American Helicopter-How It FliesEveryday Chemistry.

By Raymond B. Wailes.
Vacuum Tube Testers,How to Make Rubber Balloons By Leon L. Adelman.
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FREE INFORMATION
IF you want additional information concerning any of the subjects illustrated and described in this number of SCIENCE AND INVENTION weshall be glad to give you other data we have at our command. To make this work as easy as possible for our editors, please be brief. Write onlyon one side of the paper and state exactly in a few words just what it is you desire further information on. We have the original manuscripts anddrawings of many of these articles in our files and can furnish much additional data in most cases. Please do not fad to send stamped and self-addressedenvelope. Make all questions concise and specific.

Address all inquiries of this nature to INFORMATION EDITOR c/o Science and Invention. 53 Park Place, New York City.
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RANGE BOILER CONNECTIONS
(1785) James R. Lundey, Jacksonville, Fla.,

says he has recently purchased a boiler for in-
stallation in his country bungalow and would
like to install it himself. He asks:

Q. 1. Can you kindly give me piping con-
nections for use with and without the use of gas
or kerosene heater?

A. 1. As clearly shown in the drawing, the
connections to the waterback of the stove and
those to the boiler are depicted. It has been
found that if pipe connections are made six
inches from each end of the boiler, the best
arrangement is obtained. The standard boiler

HOFirruRESTWATER TO rHp-Irx-rNEgT°

COLD WATER
SUPPLY

COLD WATER
SUPPLY

GAS OR
KEROSENE

HEATER

Range boilers can readily be installed by the
average layman. The above diagram shows
how to do it properly so as to pass the

fire underwriters' rules.

sizes and tappings make it entirely possible for
you to do the entire job yourself, thus effecting
a great saving. For quickly heating the water
in the boiler, both the waterfront and the gas
heater connections can be used. At any rate,
care must be taken to insure watertight con-
nections and that the boiler is fastened in such
a way as to entirely meet the requirements of
the underwriters.

LIQUID AIR
(1786) Albert Gee, Milwaukee, Wis., asks:
Q. I. Who first liquified air and how?
A. 1. About 1878 Caiffetet in Paris and Pictet

in Geneva, both liquified air. The method used
was to subject the gases to great pressure and
cool them to the lowest point attainable, by evapo-
rating liquid sulphur dioxide under diminished
pressure.

The compressed gases were then allowed to
suddenly escape and the cooling resulting from
the expansion was sufficient to cause condensation.

The present day methods of obtaining liquid
air on a large scale were devised by Dr. Linde
in 1895, and by others, and are based on the
progressive cooling of a stream of escaping gas,
by its own expansion. The French scientist.
Georges Claude is one of the highest authorities
on the subject.

HELIUM
(1787) Charles Marcos, Bridgeport, Cohn.,

wants to know:
Q. 1. What is the density and boiling point

of helium?
A. 1. Helium boils at minus 268.5° C. and has

a density of 0.15.
ELECTRO-PLATING FISH

(1788) Kary Canatsey, Idola, Kansas, wants to
know :

Q. 1. Kindly give me complete information as
to how the fish was electro-plated as described in
the July issue.

A. 1. The process for electroplating the fish is
as follows: -

Use an ordinary plating solution of the same
strength as is used in small metal work. The cur-
rent strength is two amperes at 4 to 6 volts. The
fish is first thoroughly cleaned on the inside, it
being cut open by a long slit in one side. It is
then filled with molten wax or other plastic
material.

The fish when prepared is fresh from the water,
having just been caught. It is given a coat of
shellac and then coated with graphite. It is then
placed in the plating solution. Care must be
taken in handling as the fish will collapse if not
properly stuffed and if the plating solution and
current density are too strong.

WEATHER FORECASTER
(1789) A. E. Serviss, Baltimore, Maryland,

asks:
Q. 1. How is a storm glass made and how

is it read?
A. 1. The method of making a storm glass is

as follows: Two and one-half drachms of cam-
phor are dissolved in 11 drachms of alcohol, while
38 grains each of saltpeter and sal ammoniac are
dissolved in 9 drachms of water and the two

solutions are mixed. The mixture is then -poured
into a test tube which is carefully corked and
sealed. A pin hole is made in the cork by forcing
a red hot needle through it. Fine weather is
indicated by the presence only of the clear liquid
with a sediment (somewhat like a precipitate) on
the bottom of the tube. Rain is indicated by a
steady rise of the sedimentary deposit, the liquid
being very clear. An approaching storm is indi-
cated by the appearance of the substance at the
top of the tube in a leaf -like form, the liquid being
in a turbid and fermented state. In winter the
substance is generally whiter and nearer the
top than in summer. If a portion of the sub-
stance crystallizes on one side of the tube, winds
may he expected from that direction.

O. 2. What is the weight of the earth and
what is the density upon which it is computed?

A. 2. The weight of the earth is six sextillion
tons. The result is based on using an average
density of 5.52.

EFFICIENCY OF BOILERS
(1790) Maxwell J. Fine, Oklahoma City, Okla-

homa, asks:
Q. 1. What is the efficiency of up-to-date

large steam boilers?
A. 1. According to exhaustive tests conducted

by the Babcock & Wilcox Co. the average effici-
ency of steam boilers lies between 50% and 60%.

Using a good grade of anthracite whose heat
value approximates 14,800 B. T. U. per pound,
equal to the heat required to evanorate 15.26 lbs.
of water from 212° F, with an efficiency of 60%,
only about 9.15 lbs. of water will be evaporated
by one pound of coal. There are several im-
portant questions to he taken into account; the
quality of the coal, the purity of the water, the
thickness of the scale in the boiler and the care
in firing. All are important in determining the
practical efficiency.
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IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and un-
sold copies it has become necessary to

supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
receiving your copy every month, do not
fail to sign this blank. It costs you noth-
ing to do so.

To ................... ...... .... Newsdealer
Address

Please reserve for me copies of
SCIENCE & INVENTION every month
until I notify you otherwise, and greatly
oblige,

Address .
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PRESSED FUEL
(1791) Henry Miller, Washington, D. C., asks:
Q. 1. How is pressed fuel made?
A. 1. Anthracite dust is mixed with 10%

of its bulk of dry pitch. The pitch is obtained by
the fractional distillation of tar, at a temperatue of
572° F. The mixture is heated by seam to
212° F., at which temperature the pitch ac-
quires its cementing properties. It is then passed
between two rollers on the periphery of which are
a series of semi -oval cavities, thus pressing the
mass into about the shape of an egg. The
globules are then cooled for several minutes and
are ready for shipment. Sometimes sawdust is
mixed with it. Thus ordinary waste coal dust is
converted into a valuable product.

BEAUFORT WIND SCALE
(1792) James V. Grant, Poughkeepsie, N. Y.,

asks:
Q. 1. Kindly publish the Beaufort wind scale.
A. 1. The scale you desire is given below:

Miles per hr.
0 Calm 0-3
1 Light air 3-8
2 Light breeze 8-13
3 Gentle breeze 13-18
4 Moderate breeze 18-23
5 Fresh breeze 23.28
6 Strong breeze 28-34
7 Moderate gale 34-40
8 Fresh gale 40-48
9 Strong gale 48-56

10 Whote gale 56-65
11 Storm gale 65-75
12 Hurricane 75-

THERMO-COUPLES
(1793) John Larimer, Staten Island, New York,

wants to know:
Q. 1. What metals are used in sensitive

thermo-couples?
A. 1. Thermoelectric pyrometers employ plati-

num against platinum -iridium or platinum -rhodium
alloys for high precision work. The alloys con-
tain 10% of iridium or rhodium. The cost of
these thermo-couples, however, is very high, so
for industrial purposes, cheaper metals and alloys
are used, such as copper, nickel and iron.

The melting point of pure tungsten is 2900° C
or 5252° F.

WOOD
(1794) Richard Langley, Philadelphia, Penna.,

asks:
Q. 1. Will you kindly publish a list of the

various useful woods?
A. 1. We are giving you the list you desire

below:
Alder Apple Ash
Box Cedar Cherry
Dogwood Ebony Elm
Hemlock Hickory Holly
Ligmun vitae Linden Locust
Oak, Live Oak, White Oak, Red
Spruce Sycamore Teak

Balsa
Chestnut
Fir
Juniper
Mahogany
Pine, White
Walnut

Bamboo
Cork
Gum
Hornbeam
Maple
Pine, Yellow
Willow

Beech
Cypress
Hackmatack
Larch
Mulberry
Poplar

Balsa wood is the lightest, weighing only 10
lbs. per cubic foot, ebony being the heaviest,
weighing 76 lbs. per cubic foot.

FALLING HAIR
(1795) Joseph H. Krantz, Woodridge, New

York, asks:
Q. 1. Is there anything that I can do to pre-

vent the continual loss of hair?
A. 1. The head must be thoroughly cleaned;

first by washing and then by shampooing.
A preparation of salicyclic acid I part, precipi-

tate of sulphur 3 parts and rose water 25 parts
are rubbed into the scalp in a most thorough
fashion. This will stimulate the hair follicles and
sebaceous glands to activity.

The treatment is continued for five nights, when
on the sixth and seventh, shampoos are in order.
By steady application and perseverance over a
period of from four to eight weeks, the hair be-
comes more lifelike and in most cases will begin
to take a firmer hold with a luxurious growth
resulting.

Q. 2. What is Pinaud's Eau de Quinine corn -
posed of?

A. 1. The composition of this hair tonic is
as follows:

Quinine Sulphate, 2 parts.
Tincture of kiameria, 2 parts.
Spirit of lavender, 10 parts.
Glycerine, 15 parts.
Alcohol, 100 parts.

DICYANIN GLASSES
(1796) Milton Brady, Philadelphia, Pa., asks:
Q. 1. How can I make a pair of dicyanin

glasses so as to enable me to view the human
aura?

A. 1. Very little success as yet has been ac-
complished by the means of using dicyanin glasses
to view the human aura. You can readily make
a pair of such glasses by getting two pairs of
cheap glasses and fastening them together. about

By using a small metal band to fasten two
pair of glasses together with the aid of a bit
of sealing wax, so-called "dicyanin glasses"
for viewing human aura are readily made.

143th of an inch apart after having filled the space
between them with an alcoholic solution of dicya-
nin. A very dark room and a solution of the
correct strength. which can he obtained only
through experimentation, may enable one, with a
vivid imagination, to view the human aura.
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Avrzaccio E000 Mon:aMy Conlest
The Regular Departments Pay Prizes of Their Own. Authors on Contract Receive Their Own Rates; this,

With Other Special Payments Makes the Total Paid for Articles in Excess of $1500.00 Monthly.
FIRST PRIZE $100.00 Crystal Standby, by Samuel M. Malkin

Unique Vernier, by Irving Mower 947
947Models of Famous Inventions, by Walter Sonneberg 884 and 885 Radio Chandelier, by Donald Crow 949Duplex Tuning Unit, by George E. Johnson 950SECOND PRIZE $75.00

Solar Eclipse, by Donald H. Menzel, Ph.D 890 and 891 FIFTEEN PRIZES OF $10.00 EACH
Jensen Clock, by Joseph Lukacs 877TWO PRIZES OF $50.00 EACH Prague Clock, by Herbert Slouka 877Solar Eclipse of Jan. 24, 1925, by Isabel M. Lewis, M.A

Nature of Heat in Experiments, by Raymond B. Wailes 889
898 and 899

Compass, by Dr. Alfred Gradenwitz
Heater, by John P. Stoddart
Trap Drums, by John W. Reed

879
901
903

THREE PRIZES OF $35.00 EACH Vanishing Smoke, by Francis D. Wittemore
Hygrometer, by L. M. Bingaman 903

904Unique Clocks, by H. E. Zimmerman 877 Screen Stretcher, by Edward Evers 90,Burning Oil Forms Defense, by L. B. Robbins 878 Loud Speaker, by L. I. Dupuy 946A Remarkable Six Tube Receiver, by Grandon Lyons 911 Battery Switch, by L. Ringer 946
Tin Can Cover Dial, by E. R. Gilmore 948FIVE PRIZES OF $25.00 EACH Multiple Detector, by F. J. Bruno
Panel Detecetor, by Samuel M. Malkin

948
949The Snow Burner, experiment suggested by Harry E. Hale 870 Jack Switch, by Halbert H. Clark 950Little Known Dirigible Facts, by Wm. P. Sullivan. M.E. 874 Tangential Control, by E. M. Abbott 950Mystifying Juggler Tricks, by L. J. Smith 892Amateur Surveyor's Transit, by H. E. Balfour 901 TEN PRIZES OF $5.00 EACHTool Set from Old Files, by G. A. Luers 902

Watch Compass, by Dr. Albert Neuburger 900FIVE PRIZES OF $20.00 EACH Burning Steel, by A. A. Blumenfeld 903
Building Houses While It Rains, by J. G. Pratt 871

Savings Bank, by E. Corral
Top Remover, by Ingolf Kvamme

904
904Future Zeppelin Design, suggested by J. Von Stein

Steam -Driven Model Boat, by Dr. Ernest Bade
Drill Press, by Harry B. Luessen

875
900
902

Can Opener, by Edward Evers
Simplified Spirals by J. Mursand
Removing Stains, by Howard C. Kramer

904
904
904A Miniature Crystal Set, by W. J. Rittall 910 Simple Switch, by A. Horsfall 945

Rheostat Dial, by George Vatcher, Rep. No. 9608 946TEN PRIZES OF $15.00 EACH Socket Suspension, by J. Futterman 948Swiftly Growing Plants, by S. Leonard Bastin
Cloud Filter, by Charles T. Belden 879

900 FIFTEEN PRIZES OF $2.00 EACHHousewife's Sink Kink (author please send address)
Sugar Motor, by Dr. Russell G. Harris
Thermit Welding Simplified, by Chas. D. Tenney

901
902
904

Vernier Dial, by R. H. Watkins
Location Finder, by K. Liu

948
949

Battery Control Panel, by Evermont Fiesel 945 (No further Entries)

III

$13,320.00 in Prizes Paid Last Year
W1TH the December issue our $12,000 a year prize contest

came to a happy conclusion. Not only did we pay out
$12,000 in prizes as announced in our November, 1923 issue,

but we did actually pay out in prizes alone, not less than $13,320.00
to 1,112 winners. These prizes every month ranged from the first
prize of $100.00 down to the smallest prize winner of $1.00 each.

Up to the time of going to press, SCIENCE & INVENTION had no
less than 18,590 reporters scattered over every section of the globe.
These reporter -contributors have sent in an avalanche of material,
and their efforts have been fruitful in that they have won prizes.

SCIENCE & INVENTION aims to print the news first, if it is inter-

esting and to otherwise excel in the reporting of science and inven-
tion. Small wonder then that with the enthusiastic co-operation
of our thousands of Reporter -Correspondents, SCIENCE & INVEN-
TION today occupies an enviable position in the scientific press.

The $12,000.00 prize arrangement has worked out so satisfactor-
ily during the year just closed that we have decided to extend it
for another year and we hope that our correspondents will be as
successful in winning prizes for the coming year as they have been
during the past one. We wish to thank all of our friends for their
co-operation and wish them the best of luck for the coming year.

Note New Prize Schedule.
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Here Is How You Can Get in the Contest:

$12,000 or More in Gold
VERY month SCIENCE AND INVEN-

82 monthly prizes will be given
follows:

TION pays $1,000 or more in gold in FIRST PRIZE $100.00
prizes. Every text article published will SECOND PRIZE $75.00

receive a prize-(most of the departments i 2 PRIZES OF $50.00 each
have awards of their own which they give
every month). Ideas are what the Editors
want. The ideas must be told simply, so that
your mother or your sister can understand
them-in pictures or sketches or both. But E.

the idea must be new and must have some-
thing to do with science or invention.

The Editors want pictures and sketches-
must have them-but what they want most

3 if " 35.00
5 if " 25.00
5 di " 20.00

10 " " 15.00
15 4C " 10.00 It

10 cc di 5.00
15
15

44

"
di

,,
2.00
1.00

CC

if

WILL YOU BE OUR REPORTER?

as

IN connection with our $12,000 prize contest announced herewith, it goes without saying that you will have to
do a little work in order to win a prize. The Editors do not wish to make it hard for you, quite the contrary.
We want pictures and ideas and we cannot have too many of them.

Herewith is reproduced our reporter's card. Up to now we have issued over18,000. of these. Note inour awards how our reporters are winning prizes right along. We shall be glad to send the reporter's card free
to anyone who makes an application for it. By means of this card you will be able to secure entry into industrial
plants, business houses, motion picture studios, steamships, docks, public buildings, etc. This reporter's card will
grove an open sesame to you in many instances. Every card is numbered and only one is given to a correspondent.
A postal card from you and a request for this reporter's card is all that is necessary to obtain one. It will besent to you by return mail. With it we will send you a pamphlet giving rules of the contest and how to proceedin order to get photographs, to send in sketches, and other information in order to obtain a valuable prize. Notonly will this card help you to obtain material for this magazine. but it will train you to become a news gatherer,
and will be the means of helping you to earn a good deal of money during your spare hours.

Address Field Editor, SCIENCE AND INVENTION, 53 Park Place, New York
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$12,000 or More in Gold
is IDEAS. These ideas will be handsomely
paid for. We have published a pamphlet
showing the rules of the contest which we
shall be glad to send to anyone free on re-
ceipt of a postal card with your name and
address. The pamphlet gives full details,
the rules and how to submit articles. The
magazine itself shows you what is wanted.
Study it closely and submit your ideas.

The closing date for all prize contributions
is the 15th of the month preceding date of is
sue, i.e., the 15th of Jan. for the March. issue,
the 15th of Feb. for the April issue, etc.

.5cience and
Invention

CORRESPONDENT

REPORTER'S

IDENTIFICATION

N.Mut,
THE BEARER OF THIS CARDe...7.X.
IS AN AUTHORIZED CORRESPONDENT  REPORTER OP
SCIENCE and INVENTION MAGAZINE
THE PUBLISHERS OP SCIENCE AND INVENTION WILL
APPRECIATE ANY COURTESY EXTENDED THEIR
REPRESENTATIVE.

EX 1MENTER P LIS CO.loer,i
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FREE --25c Book on Wood Finishing

Tells You How To
Finish

Radio Cabinets
If you have a hobby for making radio cabinets, furni-
ture, work benches, etc., you will find our Book inval-
uable for, naturally, you want to give your handiwork
as beautiful a finish as possible.

J

This Book gives complete instructions for finishing all
wood-hard or soft-old or new. It is the work of
experts-beautifully illustrated. Gives covering ca-
pacities-includes color charts, etc. Use coupon below.

(Penetrating)
Johnson's Wood Dye is very easy to apply. It dries
in four hours and will not rub off or smudge-pene-
trates deeply, bringing out the beauty of the grain.
Johnson's Wood Dye is made in 17 popular shades as
follows :

No. 128 Light Mahogany
No. 129 Dark Mahogany
No. 127 Brown Mahogany
No. 329 Red Mahogany
No. 120 Fumed Oak
No. 123 Dark Oak
No. 126 Light Oak
No. 124 Golden Oak
No.160 Brown Oak

No. 125 Mission Oak
No. 130 Weathered Oak
No.110 Bog Oak
No. 172 Flemish Oak
No. 178 Brown Flemish
No. 131 Walnut
No. 140 Early English
No. 180 Gray

All shades may be easily lightened, darkened or inter-
mixed. Full directions on every label. Select the
shade of Dye you want from the list above and order
it from your dealer by name and number.

S. C. JOHNSON & SON, Racine, Wis., U. S. A.
"The Wood Finishing Authorities"

ID DYE
Johnson's Wood Dye is a dye in every sense of the
word. It contains no finish whatsoever. Like most
first class products it answers one purpose only-it
dyes the wood-the finish must be applied over it.
We recommend Johnson's Varnishes or Johnson's
Polishing Wax.
Ask for a FREE copy of the Johnson Book at the best
Paint or Hardware Store in your locality. Stores dis-
playing the Johnson Service Department Sign shown
below can furnish the Book and full information on
how to finish wood the proper way.

SERVICE
DEPARTMENT

-11.5".111-

I JOHNSON'S

ARTISTIC

WOODc

FINIsHE7

S. C. JOHNSON & SON, Dept. S. I. 1, RACINE, WIS.
"The Wood FinishingAuthorities"

(Canadian Factory-Brantford)
Please send me free your Instruction Book on
Home Beautifying and Wood Finishing. I enclose
10c to cover postage and wrapping.

MY DEALER IS
My Name

Address

City and State
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MEN
WANTED

for highly -paid repair work

on 16,000,000 Autos

We Want Men
WE WANT MEN to learn the Auto and Garage
Business. Right now there are more calls for
Greer Trained Automobile men than we can
supply. In 8 weeks we will make YOU an Auto
or Garage expert and get you a job. You can
be either an expert Auto, Truck or Tractor
Repairman-Shop or Garage Manager-Salesman
-Machine Shop Man-Battery Man-Tire Vul-
canizer and Repair Man-Welder-Chauffeur-
Electrician-anything you want to be in the
Automobile, Garage or Accessory business. We
train you and start you earning. Mail the coupon
today for Free Book and Special Offer.

WE HELP YOU
Go In Business For Yourself

18 months ago one of our graduates started in
business for himself with a capital of $400. Today
his business is worth $30,000. Another graduate
now averages $400 to $500 per month profit after
8 months in business. Another has retired-inde-
pendent at 40-his 8th year out of our shops.
Out of more than 40,000 men we have trained,
over 30,000 are now in business for themselves.
You, too, can do what these men have done.
Let us train you and help you get started in busi-
ness for yourself. You can at least double your
present earnings.

EARN WHILE YOU LEARN
We offer you a chance to earn while you

learn. Our FREE EMPLOYMENT DEPART-
MENT has secured thousands of part time

jobs for men who have learned the auto
Business in the big Greer Shops. This

is a wondeful opportunity for you.
See it and seize it. Mail the cou-

pon to me today for complete
offer.

FREE
This big AUTO BOOK is

FREE to those who mail the
coupon below. Many pages and

pictures on Automobiles and Shop
Training. Get it to-day-and study

my Big Special Offer that comes
with it.

MAIL THIS TODAY 1

ERWIN GREER, President,
Greer College of Automotive Engineering,

2024 8. Wabash Ave., Dent 2903, Chicago. Ill.2
Please send me FREE Book "How to Succeed]
in the Auto & Tractor Business" and Special
Training Offer. This request does not obligate
me in any way.

Name

Address

Doctor Hackensaw's Secrets
By CLEMENT FEZANDIg

(Continued from page 887)

the weather. So nowadays, whenever a child
is born, all the hairs are destroyed at the
roots and we therefore no longer have hair
of any kind-neither hair nor beards. Our
teeth, too, are destroyed at birth, in the
bud, before they begin to plague us. You
cannot imagine how strange it seemed to
me to see both of you with teeth."

"Not stranger than it did to us to see
that you had no teeth. The lack of teeth
makes a person look awful !" cried Pep.

"Does it? Well, if you listen to the
newspaper account, you will see that the
thing that struck the public as most fright-
ful about you, was not your hairiness, but
your ferocious -looking teeth that make you
look like cannibals. We destroy them,-
not only to avoid future pain, but because
teeth furnish breeding places for microbes.
Our gums become somewhat hardened, and
as we use only soft food, and it is predi-
gested, we no longer need teeth. Only ani-
mals that tear or chew their food require
teeth. But excuse me a minute, there's a
man I should like to meet."

She left then, but returned a couple of
minutes later. "It's all right," she said.
"I've invited him to take an air -ride with
me this afternoon."

"He's a friend of yours?" asked Pep.
"No, I never met him before. But I liked

his appearance, so I looked at his identifi-
cation button to see his number, and I tele-
phoned to the newspaper and got full par-
ticulars about him. As they were satisfac-
tory I went up to him and invited him.
He telephoned to the paper for parti&lars
about me, and they must have been 0. K.
or he wouldn't have accepted my invitation."

"Gee !" cried Pep, "I wish I had the nerve
to go up to every handsome man I see and
ask him to take me on a joy -ride!"

"I knew there was no fear of his refus-
ing. My father is head of the Microbe
Factory."

"What l"
"Yes, he manufactures microbes by the

ton and ships them to every part of the
world. Of course only a small proportion
of these are health microbes for fighting
disease. Most of them are for industrial
purposes-agricultural microbes for securing
the proper fertilization of the soil, chem-
ical microbes for aiding the different chem-
ical processes, dairy microbes for butter and
cheese -making, fermentation microbes for
producing alcohol, etc., etc. He manufac-
tures thousands of varieties and immense
quantities of each. His factory is on Man-
hattan Isle-all that is left of what once
was the whole of New York City."

"Why, what happened to Manhattan
Island ?"

"It has gradually sunk and been covered
by the sea. It is now a part of New
York Bay."

"Excuse me for changing the subject,"
said Pep, "but what must we do to get the
hundred thousand dollars the Daily Broad-
caster promised us."

"It has already been placed to your credit
at the store. We don't use money any
more. Everything is done by credit. Money
was filthy and served to carry around dis-
ease germs. Besides, money led to theft.
Credit is much safer. If a store has reason
to doubt your solvency it telephones to the
central store to know if your credit is good
for the amount. Your thumb -print is your
signature. It cannot be counterfeited for it
is made in the presence of the clerk. Nor
can your credit be counterfeited."

"One thing that strikes me as peculiar,"

said Doctor Hackensaw, "is that I see no
advertisements. I expected to see advertise-
ments everywhere, recommending 'Pitt's
Pills,' or Susy's Soap."

"Advertising isn't allowed," replied Elec-
tra, "or, at least, it is restricted within
certain very narrow limits. At one time,
about the year 2000 advertising had become
an unendurable nuisance. The walls of the
houses, the streets, the pavements, the vehi-
cles and even the sky were covered at all
times with glaring and changeable advertise-
ments. At night-time it was even worse
than in the day -time, for the signs con-
sisted of myriads of constantly changing
electric lights of different colors. Even the
X-rays were used and advertisements pro-
jected through the walls of your house into
your very bed -room. As if that were not
enough, loud speakers constantly dinned into
your ears the merits of 'Biroh's Buttons' or
'Peter's Pants' till people were driven wild,
and stringent laws were passed to regulate
advertising, confining it to books and period-
icals. All publications were given away
free to the public, the advertisers paying all
expenses. You could choose a library of
whatever books you wanted and they would
be sent you free, with thanks for accepting
them. And the publishers were very par-
ticular about the advertising they accepted,
for they found that the more particular
they were to publish only advertising of
the first class, the more eager the advertisers
were in applying for space, even though they
paid all the expenses of publication. And
then the end of all advertising came
in the very simplest way by the formation
of the 'General Purchasing Agency,' which
does all our buying for us. If you want
anything from a pin to a house, from a
rhinoceros to a wife, a postage stamp or a
theatre ticket, you stop in at the company's
nearest office-they have one on every block
-and place your orders. You are sure of
getting the object best suited for your pur-
pose that can be obtained anywhere for the
price you are willing to pay. They sell
cheap qualities but no 'shoddy,' and they
even deal in second-hand goods, taking any
objects you wish to get rid of at fair valu-
ation.

"That killed advertising. It was no longer
necessary for men to persuade you that
Pinch's Pills were the best by dinning it
into your ears or flashing it into your eyes
by brilliant lights or moving pictures thrown
on the clouds. In the year 1900 advertising
was a highly useful form of education, for
it was necessary to hypnotize the people by
constant reiteration to impress a fact on
their minds and teach them about new prod-
ucts. But it was most expensive and an-
noying, and was getting so bad something
had to be done to stop it. A man would
have to pay nearly double the price for
goods if we had to go back to the old sys-
tem. The agency will hunt up for us any
article we wish, or will manufacture one
for us if unable to find it. If you let them
know what things you are interested in-
what kind of plays or books you like, they
will send you full information about any-
thing new that comes up in that line. They
make a specialty of preparing individual
programs of entertainments for home en-
joyment-sending you by telephote portions
of the best acts on the boards at the time,
selecting them to suit your taste, which they
soon learn to know. You thus see the very
best of the novelties and don't have to sit
through any 'chasers.'"

(Continued on page 924)
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No. 772
45 -volt

large
vertical
Price
$3.75

No. 766
22% -volt

large
horizontal

Price
$2.00

THIRTY years' experience in the manufacture
of dry batteries has enabled us within the
past two years to steadily and greatly improve
dry "B" Battery quality. Eveready "B"
Batteries are now from two to three times
better than ever before.

Eveready "B" Batteries will long outlast
any others, and are the most economical and
dependable source of plate current. These
are strong statements, but they have been
proved by tests in our own and in independent
laboratories. Check them for yourself on
your own radio set. Get Eveready "B"
Batteries.

There is an Eveready Radio Battery for
every radio use.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, INC.

Headquarters for Radio Battery Information

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario
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Dontli m

PlayIt
on a

llohner
Everybody likes good music. Nearly
everybody would like to play a musi-
cal instrument. And very soon every-
body will be playing one, for anybody
can play a Hohner Harmonica.

Twelve million music lovers, young
and old, have learned to call the
Hohner Harmonica "That Musical
Pal of Mine." They know that there's
nothing like good music for happi-
ness, and nothing like a Hohner for
good music.

Don't hum-play it on a Hohner.
Get one today -500 up-and ask for
the Free Instruction Book. If your
dealer is out of copies, write M.
Hohner, Inc., Dept. 197, New York
City.
If you want a musical treat ask to hear Vic-
tor Record 19421, by Borrah Minevitch.

. 7 !COIN greATS- rid

Send For

FREE
RADIO

CATALOG 'YOU
Need it!PagesFull

of information about Radio
and reduced -price offers on all kinds Of
Sets. Parts and Accessories
Get this book NOW,before buying anything

LIBERTY M.O. HOUSE
Dept.A-199 106 LibertySt-

New YorkN.Y.

10 DAYS FREE TRIAL Your $3.013 unconditionally

days you me not aatrsfied otitis this Tact.L"Lna.,,i1fUlYtDgeW60113
typewriter rebuilt ty the famme Shipman Ward Prom.,

GREAT PRICE SAVING Direst
gvgt`:;' thfac-

tory in the world by our money saving rt,thods.

EASY MONTHLY PAYMENTS SoamallIthat
notice it while you enjoy the 0013 of this wonderful machine.l

FREE BOOK OF FACTS t'i,,74..!rdVont'm
:U.T.Thoeft;;Va:fill'Ll=11%14,=`;'=:gg=

Act Today!
Mail

Coupon

Shipman Ward
Mfrs. Company
2161 Shipman Building
Montrose & Ravenswood
Ayes.. Chicago
Name
St. and No
City State

5
Year

Guarantee

p7e.:;;.7,7 7,7
a

hook off facts.
explaining bargain offer.

Dr. kilaasensaw's
Secrets

(Continued from page 922)

How long Electra would have continued
in this strain, it is difficult to say, but she
suddenly interrupted herself with a cry.
"Good gracious !"she cried. "There's the
police -plane coming for us."

"The police -plane?" cried Pep. "What
do they want with us?"

"I suppose they only want to disinfect
you, nothing more. You are almost certain
to carry microbes in that long hair of
yours and you might easily start an epi-
demic in the city."

As she spoke, a small aeroplane with no.
one on board, descended gracefully out of
the heavens, and alighted at their feet with
scarcely a flutter.

"You must get on board," said Electra,
"and the plane will automatically take you
to the police station. There is really very
little danger of an epidemic because in
entering or leaving a house we have to
pass through a disinfecting chamber that
squirts gaseous ozonol into our clothing and
kills all the germs we may have about us.
but you will have to see the health officer."

"Won't you come with us?" asked Pep.
"I can't. I have to go and get my stom-

ach that I left last week to be repaired
and overhauled."

"What I"
"Yes. My stomach pained me and didn't

work well, so I had it cut out and sent
to the hospital to be cleaned up and fixed,
and I had another stomach put in to use
in the meantime. But I prefer my own.
I'm used to it, so I'm going to get it
today. My liver too needs attention, but
I'll wait till next month before I leave
that to be cleaned."

Thanking Electra for her kindness, the
pair stepped into the police -plane and pressed
the starting button. Instantly the machine
rose from the ground and soon they were
flying over the roofs of the beautiful city
that looked like a fairy -garden beneath them.
for the roofs were all on the same level
and covered with growing flowers and
shrubs.

"Gee!" cried Pep. "This is fine! Since
we've got to go to the police -station, I'm
going to have a little fun on the way, and
learn to steer this machine. It looks easier
to guide than any machine I ever piloted."

In vain Doctor Hackensaw begged her not
to meddle with the levers. The wilful girl
who had chosen the pilot -seat seized the
steering lever and was delighted to find that
the machine obeyed her slightest motion. It
was both wonderful and exhilirating.

And the inevitable happened. Not know-
ing the laws of the road, Pep got into the
wrong lane and when a squadron of a hun-
dred aeroplanes suddenly crossed her path,
she lost her head, swerved her machine
quickly and ran headlong into one of the
planes whose presence she hadn't noticed.
Both planes were badly disabled and fell
to the ground. Fortunately neither the doc-
tor nor Pep were injured, but the occu-
pant of the other plane was not so for-
tunate, for his arm was broken by the
fall.

Doctor Hackensaw was examining the
poor fellow when a boy scout came up to
him and said:

"You are wanted at once at police head-
quarters, sir," and stepping into the police -
plane he motioned them to follow.

Doctor Hackensaw hesitated. but he saw
the boy was evidently an official, so he
and Pep took their places, and a few min-
utes later the pair were ushered into the

(Continued on page 926)
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Make $100Weeldg -sell RADIO
Demonstrate Once - Results Mean Sure Sale

Coast to coast,lowest prices,attrac.
tive four -tube instrument $39.50.
Big commission to you. Exclusive
territory to proven salesmen. Ter-
ritory going fast, write today for
large illustrated book No. 100.
Don't fail to name your county.

OZARK& Inc.
c518 Washington Blvd. Chi ago, It

You've heard
your neighbor praise this

wonderful weekly magazine
that 3 million people read. Unbias-

ed digest of national and world affairs.
Chock full of the kind of reading YOU want. Sci-

ence, politics, travel, fun, question box, books, health, home, radio
-entertainment and instruction for all. Send 15c (coin or stamps)
today for this big paper on trial 13 weeks. or $1 for 1 year (52 issues).
PATHFINDER. 566 Langdon sta.. Washington, D.C.

Famous KO N -VER -TER Slide Rule
This rule instantly adds. subtracts.
divides, multiplies. converts frac-
tions or decimals of an inch.
G it es sines. Co -sines, versed
sines, co -versed sines, tangents.
co -tangents, secants, co -secants of
angles directly. Gives square
roots, squares, cube roots, cubes
and fifth roots and powers of all
numbers. Logarithms, co -log-
arithms, anti -logarithms. Is In
use throughout the world. About
6 inches in diameter. Is most
complete rule of its kind ever

made to sell at a popular price. 20 page book of instruc-
tions and box for each rule. DeLITEE MODEL White
Ivory Celluloid, $3.00 postpaid. We also handle other
types of slide rules, engineering handbooks and equipment
J. C. Hamilton, 7 NN'a ter St.. Boston. Mass. Dept. B.

tit! plAPIs°N
HIRTS
Direct from

c!uirofavectfory
one

tnoulroonarseatr..

Prisiled wearers.
Bold.

No capital or experience
required. Large steady income. Many earn

$100. to $150. weekly. Territorynow being
allotted. Write For Free Samples.

MADISON MILLS MFRS., 562 Irway, NewYerk

STUDYAT HOME
tirecte

Xbe Elmberottp of Cbicago
Courses in English. History, Chemistry. Business,
Mathematics, Education, Psychology, and 35 other
subjects command credit toward a Bachelor degree.
Begin any time. Address 27 Ellie Hall. University of
Chicago, Chicago, Ill.

RADIO SETS - - AUTO BODIES
SEND FOR THE INTERNATIONAL CATALOG

Our net price list.
Full line of
Radio S eta;and auto
bodies forFords at

Wholesale
Prices. Save

big money by buying
Direct from Factory

I nternatitfial Body Works, 914 W.Ohio St.,Dept.4,Chleage.111.

(Patented 1-17-22)

The Midget
"Five -in -One" Slide Rule
is a combination Slasurheira. Polymet-
rift. Log -Loa. Binary, Add and Sub-
tract Slide Rule. It will instantly add
subtract, multiply and divide anycom-
binationof whole numbers, fraction..
mixednumbers and decimals. Given
every root and Powe r, also Lorre, Sines
and Torments. Made of aluminum with
maim on white celluloid. Size 4 in. an -
Proved and adopted by cell...en Price
with Instructions. SI SO. Leather Cam
50e extra. Sent C 0 D if desired. CM -

CO.. NiM
&Ingot, Free.

Mich.
GILSON SLIDE RULE

s.

Wrestling Book FILEB
Teils bow to be a great athlete nd ,corn -tifie wrestler - bow to WIN. Startling secret.
taught in wonderful lessons by world's ham-strongcFarmer Burns and Frank Botch. Be

. healthy. athletic. Handle big men with
ease.Learn self defense. Rea leader. Man and

boys. write for Free Book today. State pour are.
arma Boras Sthee11251RailwayBidg.. Omaha, Neb

Insure your copy reaching you each month.
Subscribe to Science & Invention-$2.50 a year.
Experimenter Publishing Co., 58 Park Pl., N. Y. C.
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Apprentice Set No. 901
When you learned to ride a bike
you begged or borrowed from one
of the kids an old wheel to practice
on. That is, you did if you were
wise.
But you can't learn a trade that
way. You must have accurate tools
to do accurate work and any me-
chanic will tell you so. That's why
crack machinists advise the young-
ster to start with his own kit of

Write for Starrett Catalog No.
Fine Precision Tools. Free.

Starrett Tools-the same fine tools
they use themselves. In the No. 901
Apprentice Set you get the start of
a kit of well -made, accurate tools
that you'll use the rest of your life.
The Set is contained in a handsome
nicely finished wood case and is
sold by good hardware stores
everywhere. At a price which is not
the least attractive feature of this
splendid kit.

23 describing the uses

THE L. S. STARRETT CO.
World's Greatest Toolmakers

Manufacturers of Hacksaws Unexcelled
ATHOL, MASS.

re
hest Viols

7-oo gOod
or7he

beginner

Set No. 901 consists of: No. 11, 6 -inch Combination Square complete with Sliding Head and Center Head, No. 117 B, Center Punch.
No. 320, 6 -inch Flexible Steel Rule in Pocket Case; No. 390, Center Gage; No. 79, 6 -inch Outside Caliper with Solid Nut; No. 73. 6 inch
Inside Caliper with Solid Nut; No. 77, 5 -inch Divider with Spring Nut, and the Starrett Book for Machinists' Apprentices, Vol. 1.
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Aviation
Brings Quick
Success
TO young men of daring no other

field of work offers such a fascina-
tion, such high pay, nor such oppor-

tunities for quick success as the field of
Aviation. As yet, aviation is practically
in its infancy. But now is the time to
get in.

Amazing Opportunities
in Airplane Industries
In the automobile industry and in the moving

picture business hundreds of men got rich by
getting in at the start. They made their success
before others woke up. Today, these lines offer
no greater opportunities 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.
You do 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-
ing, the student gets
a thorough understand-
ing. One never tires of
reading them." James
Powers, Pa., another
student, says, "I am in-
deed surprised that
such a valuable course
can be had from such
practical men for so
little cost."

Personal
Instruction

by Experienced Men
Men who have had ac-
tual experience give
you personal attention.
They select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial m everyday prac-
tice. Each lesson is
easy to read and un-
derstand.

Get Big FREE Book-Now
Send coupon below for New Book, just out,"Op-
portunities in the Airplane Industry." It is in-
teresting and instructive. It will show you many
things you never knew before about aviation.
We have but a limited supply of these books-
send the coupon before they are all gone.

American School of Aviation
3601 Michigan Ave.. Dept. 14.21 Chicago, Ill.

Fascinating-Daring-
Big Paying
Prepare Now for One

of These Positions
Aeronautical Instructor

$60 to $150 per week
Aeronautical Engineer

$100 to $300 per week
Aeronautical Contractor

Enormous profits
Aeroplane Repairman

$60 to $75 per week
Aeroplane Mechanician

$40 to $60 per week
Aeroplane Inspector

$50 to $75 per week
Aeroplane Salesman

$5000 per year and up
Aeroplane Assembler

$40 to $65 per week
Aeroplane Builder

$75 to $200 per week

American School of Aviation
3601 Michigan Ave., Dept. 14-21 Chicago, Ill.
Without any obligation, send me your Free Book.
"Opportunities in the Airplane Industry", also infor-
mation about your course in Practical Aeronautics.

Name

Street.

City State
I
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presence of the justice of the peace, to
whom Pep at once began a voluble expla-
nation of what had happened.

"Wait a minute!" said the judge. "Be-
fore you begin, as the room is somewhat
chilly, I must ask the attendant to put
another pebble in the crucible (they used
atomic heat in those clays, obtained by the
disintegration of the atoms of stones. into
lighter elements). As for you," he con-
tinued, turning to Pep, "you must take your
seat in the 'Chair of Truth.'"

So saying, he pressed a button, and as
he did so, a peculiar looking arm -chair came
walking into the room on its own four legs,
automatically moved by some invisible mech-
anism. All kinds of thermometers, dials
and Instruments of every sort were attached
to the chair.

"Sit there," said the judge. "Let your
hands rest on the arms of the chair and
tell me how the accident happened. If you
prevaricate, exaggerate, or hold anything
back, or tell an untruth, I shall know it
immediately, for along with the phono-
graphic record of your statement will be
the 'graph' of your every heart-beat and
the dilation and contraction of your blood -
vessels and the nervous twitches induced in
you by the various emotions of anger, fear, -
etc., that govern you while you: speak. In
a word I shall read your mind and know
exactly how much confidence I can place
in your statements."

Pep, somewhat frightened, sat down as
she was bid and began her story again.
But she had not spoken a dozen sentences
before the magistrate interrupted her.

"It's no use going on," said he. "The
electric light has turned green, and the
heart -dial marks 33 degrees by Chubb's
gauge. You may not think you are lying,
but you are prevaricating at a great rate.
Now begin over again and tell the full
truth or I shall have to hypnotize you and
get the full confession while you are in the
hypnotic trance."

Thus admonished, Pep began over again,
and this time she gave the exact facts.
When she had finished the judge merely
remarked :

"Guilty! And sentenced to pay the pen-
alty !"

"But," sobbed poor Pep, "I didn't mean
to do any harm."

"No, but you were reckless, and your
recklessness caused the damage. You must
make it good."

Here Doctor Hackensaw interposed. "I
will pay for the broken arm," he said. "We
have a credit of one hundred thousand
dollars here."

"Money cannot pay for the suffering of a
broken arm," returned the judge. "If the
girl had been a thief and had merely stolen
money, we should allow her to make resti-
tution with an added fine to pay police
expenses and to acid to the fund from which
restitution is made to robbed persons when
the thief cannot be caught. In the present
case the girl must make restitution."

"How can we make restitution for a
broken arm?" asked DOctor Hackensaw, puz-
zled. "You don't mean that Miss Pepita's
arm must be broken because she was un-
fortunate enough to break this man's arm?"

"No indeed! That would be as foolish
as to condemn a murderer to death because
he has killed a man. We force the mur-
derer to make restitution to society for the
life he has taken, and as he cannot re -

(Continued on page 928)
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DRAFTING
Mail the coupon and we will send you this Free
Trial Lesson which will show you how well pre-
pared you are to master Drafting. No obligation
on your part, nothing to pay. While other schools
ask you to enroll and pay a fee at once, we send
this lesson first. Before you pay a cent or decide
about enrolling test your ability and learn about
the Chicago Tech. Method of teaching Drafting
by mail.

Double your Earnings
Big concerns everywhere are seeking expert Drafts-
men at top notch salaries. This is your chance to
step ahead just as R. L. Cary did who reports
300% salary increase since training with Chicago
Tech.; or as J. A. Da Costa did who was doing
manual labor and rose to an executive position.

Train by Mail
By the Chicago Tech. Method you can become
an expert Draftsman by home study. Practical
men will give you the training that brings high-
est pay. No useless theories-you learn how to
handle actual problems. Direct personal instruc-
FREE tion. We furnish full size professional
Drawing Drawing Outfit (retail price $25) free or
Outfit credit you on fees if you have one.

Send the Coupon
Ask now for the Trial Lesson. We will also send
catalogs and full information about the Chicago
Tech. Method. No obligation-no promise on your
part. Send today.

CHICAGO TECHNICAL COLLEGE,
Dept. 145, Chicago Tech. Bldg.
118 East 26th Street, Chicago, Ill. a

Without cost or obligation to me please send 
Free Trial Lesson in Drafting and other instruc-
tive matter about opportunities open for me in B
this line.

Write or Print Name Plainly a
a

a

1.

Foirdlitluno57Mfille,
Gmifl©n ©

Grooline
A new automatic and self-regulating de-

vice has been invented by John A. Stransky,
4349 Fourth St., Pukwana, South Dakota,
with which automobiles have made from 35
to 57 miles on a gallon of gasoline. It re-
moves carbon and reduces spark plug trou-
ble and overheating. It can be installed by
any one in five minutes. Mr. Stransky
wants distributors and is willing to send a
sample at his own risk. Write him to-
day.-Adv.
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Chicago

Write today for your free copy of

Ward's New Radio
Catalogue

WARD'S Radio Catalogue is a big 68 -
page book-a real reference volume on
quality Radio Equipment. In addition
to descriptions of sets, parts and hook-
ups, much matter of general interest to
every radio fan is included. The book
will prove fascinating to the confirmed
radio enthusiast as well as to the be-
ginner.

Tested and guaranteed
Radio equipment sold with.
out the usual Radio profits

WARD'S Radio Department is head-
ed by experts who know and test

everything new. Who know by experience
what is best-what gives the best service.

Our catalogue is prepared under their
supervision. It shows all the best hook-
ups, everything in parts and complete sets
-so simple that you yourself can instal'
them in a short time.

Headquarters for Radio
Today Ward's is serving thousands upon
thousands of Radio fans who have written
for our catalogue, who have been surprised
to see how low in price the standard Radio
equipment can be sold without the usual
"Radio Profits."

You, too, can profit by writing for a free
copy of Ward's Radio Catalogue. If in-
terested at all in Radio, you should write
for this book. See for yourself the savings.

Our 53 -Year -Old Policy
For 53 years we have sold quality merchan-
dise. We never sacrifice quality to make a
low price. In buying Radio Equipment at
Ward's, you are buying from a house of
proven dependability. Address our house
nearest you: Dept. 40-R

MontgoiirefyWard &Co.
The Oldest Mail Order House is Today the Most Progressive

Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth
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Popularity
This/

Yoss-with this mot winning
of all musical Ingtruments

You can be popular - you can
be in demand socially - you
can be welcome everywhere -
with an irresistible

Jffj Anne
Saxophone
Don't be a wall -flower.
Don't be a dawdler. Step
out of the crowd and into the
picture. Be able to do some-
thing to earn your welcome.
Learn to play a Buescher Saxo-
phone.

Easy to Play
Easy to Pay

You'll be astonished how quick
you master this beautiful in-
strument. It's not necessary to

be talented -to be musically
inclined. The Buescher Sax-
ophone is so perfected and
simplified that practically
anyone can learn to play.
The scale can be mastered in
an hour; in a few weeks you
will be playing popular airs.
Practice is pleasure, because
you learn so quickly. 6 days
trial and easy payments.

Free
Send coupon or postal for a free
copy of our latest Saxophone
Book. Tells all about the various
Buescher Saxophones, with pic-
tures of the famous professionals
and orchestras. Mention any
other instrument in which you
may be interested. te

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments

389 Buescher Block Elkhart, Ind.
FBuescher Band Instrument Co.

389 Buescher_ aBlock, Elkhart, Ind.
I Gentlemen: 1

1 1 am interested in the instrument checked below: I
ISaxophone -.Comet ...Trombone... Trumpet I

(Mention any other instrument interested in) I

i Name I

1 Street Address I

Lowe - State - - ..... J
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Doctor Nackensaw's
5ecrets

(Continued front page 926)
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suscitate his victim we condemn him to save
one hundred lives in place of the one he
has taken."

"You mean you make him a life-saver on
the coast?" asked Doctor Hackensaw, more
and more puzzled.

"No, there is no trouble in hiring all
the life-savers we want. Besides, few of
them can hope to save one hundred per-
sons from drowning. No, the murderer
must not only risk his life, but risk suffering
and disease as well. In a word we require
him to submit to undergo experiments by
competent medical men who are studying
cures for various diseases. He must allow
himself to be inoculated with disease germs
or in some such manner aid in the prog-
ress of science. In this way and in this
way only can he pay his debt to society,
for while he saves only one hundred lives
of the present generation, the experiment
may be the means of saving countless lives
in future generations. Of course, it is im-
possible to evaluate how many lives are
saved by any one experiment, but our phy-
sicians are generous in making the estimate,
especially when the experiment entails con-
siderable suffering. The patient, as a rule,
is glad to feel that he is making a real
restitution that will rehabilitate him. We
always give him the option of being put to
sleep for fifty or one hundred years, instead
of submitting to the operation, but only in
one or two cases has the alternative been
accepted.

"Now this young lady, through her reck-
lessness, has broken a man's arm. She
must pay him money damages, but at the
same time she must submit to have some
mild pathological experiments tried upon her
by our physicians."

"But Judge-" began Pep.
"There is no appeal from the sentence.

The operating room adjoins this one, anti
your sentence can be carried out at once."

And the terrified girl was pushed into the
next room, where half a dozen physicians
and nurses were waiting for her. She was
forced into a chair, and was held down
while one of the men sterilized a lancet
and proceeded to make an incision in her
arm. And then-

And then she awoke.
"Gee !" she cried, "I woke up just in

time. Another minute and they would have
shot me full of germs! Wake up, Pop,"
she called out, shaking Doctor Hackensaw
by the arm.

The doctor slowly opened his eyes. "Pep,"
said he, "you had a narrow escape. But
let this be a lesson to you. Whenever you
are tempted to drive recklessly in your auto,
think what it would mean if you had to
make good whatever damage you caused-
to give a leg for one of your victim's legs,
an arm for an arm, or your life for his I"

CORRECTIO SI NOTICE
In the Radio Oracle for November, 1924,

the circuit showing how to charge a storage
"B" battery directly from the 110 volt A.C.
lines was slightly incorrect. The polarities
of the battery should have been reversed.

"MOVIE" CREDIT
In the December issue of SCIENCE AND

INVENTION we featured the movie comedy
entitled, "Hold Your Breath", and this was
erroneously attributed to Universal, but
should have been credited instead to Chris-
tie Comedies.
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The
monde in
these Rings
are brilliant.
Blue White,high-grade
Quality Gems.
The mounting. are
Solid 18-k White Gold.
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TERMS: fir,.°111t,
first payment
of one -tenth of
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amounts, payable

monthly or
monthly, at
Lnurceuonven-

Cash or Credit
Genuine Diamonds Guar.

SendforCatalog
Over 2.01/0 bargains in
Diamond -set Jewelry,Watehe., WristWatches, Pearl.,Silverware, etc.

Sent prepaid for
your Free Exam-

ination.
Satisfaction

Guaran-teed or
money
back.
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Elgin
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E, Year Case:
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OrTIStRIDOPJFIWYME
BROS.&CO.E17; 108 N. StateSt.,Chicago,

1858 Stores In Lending Clbes

YOU TOO CAN PLAY THE

HAWAIIAN GUITA
JUST AS THE HAWAIIANS D

PLAYA!. THE LATEST HITS

Special Coil roes on Vio-
lin, 1'enor-Ba7ijo, Ban-
jo -Ukulele and Ukulele

(

ONLY 4 ,

MOTIONS
used in playing
the fascinating
Hawaiian Gui-
tar. Our native
Hawaiian instruc-
tors teach you to master them
quickly. Pictures show how.
Everything explained clearly.
PLAY IN HALF HOUR
After you get the 4 easy mo-
tions, you can play harmonious
chords with very little practice.
40,000 students have learned to
play in this easy, pleasant way.
EASY LESSONS
The 52 printedlessons with a great
many pictures make it easy to learn

You don't have to know
how to read notes. No previous mus-
ical knowledge necessary. You
learn to play any kind of music, and
pay as YOU play.FREE GUITAR
Asa special orer to new students
we give this full size, high grade in-
strument free of charge. It is sent
at once without red tape or delay.
WRITE AT ONCE,
Send your name at once and let us
tell you all about the 52 easy lessons
and the free guitar. You have every-
thing to gain. Don't put it olf. A
post card will do. Ask for new spe-
cial offer and easy terms.
First Hawaiian Conservatory.

of Music, Inc.
233 Broadway (Woolworth Bldg..

Deet.40 . New York. N. Y.

MAKE MONEY -

AT HOME
YOU CAN earn money at home in your

spare time making show cards. No
canvassing or soliciting. We show you how,
supply you work at home no matter where
you live and pay you cash for all work done.
Full particulars and booklet free. Write
to -day.
AMERICAN SHOW CARD SYSTEM, LTD.
110 Adams Building Toronto, Canada

A FINE MECHANIC APPPRECIATES A FINE TOOL
The Johnson Folding Podket Rule is made of Spring
Nickel Silver, accurately and distinctly graduated.

It can be used as a Square, Hook -rule.
Caliper gauge, Protractor, Triangle or
Tri-square. and can be applied to practi-
cally all classes of mechanical work.

Vernier reads to one-half degree. Cen-
ter Joint has fibre bearings which will
not become loose and will remain firmly

at any angle.
Nci, 46-6" Rule $2.50: No. 45-
12" $3.50. Including chamois cases.
Money refunded if not satisfied.

Catalog on request.
E. P. JOHNSON RULE MFG. CO.. Dept. A..

565 W. Washington Blvd., Chicago
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A book the whole
family will enjoy-
sent free on request

HE new Magnavox Receiver has assumed a
place of acknowledged leadership among the
enduring radio achievements of the year.

The Magnavox one dial Station Selector means that
anyone can now command a degree of selectivity pre-
viously limited to the expert. You probably have your

own ideal of what a radio receiver should accomplish.
Investigate the Magnavox and find that your ideal has
come true.

Reliable dealers everywhere carry Magnavox Radio Prod-

ucts in stock. If unacquainted with the Magnavox store in
your vicinity, write us for information and literature.

THE MAGNAVOX COMPANY
OAKLAND, CALIFORNIA

New York: Chicago: San Francisco:
350 West 31st St. 162 N. State St. 274 Brannan St.
Canadian Distributors Perkins Electric Limited, Toronto, Montreal, Winnipeg

ILLUSTRATED above is the Magnavox
Radio Receiver TRF-5, a 5 -tube

tuned radio frequency circuit encased
in handsomely carved mahogany cab-
inet. This set, without tubes or bat-
teries, represents remarkable value

An accessory for the TRF-5 is the M4
Reproducer (also illustrated)

Magnavox Radio ReceiverTRF-50 has
the same circuit and panel enclosed
in carved period cabinet with built-in
Reproducer,

The Magnavox Co.
350 West 31st St., New York

Send me a complimentary copy of
Radiotikes, the "funny people" of radio.
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U.S. PAT NTS
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----THIS FORM

Don't Lose Your Rights
Before disclosing your invention to any-

one trend for blank form "Evidence of
Conception" to be signed and witnessed.
A sample form together with printed in-
structions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S.
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form "Evidence of Con-
ception" sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,-a post
card will do.

Registered Patent Attorneys In U.S. and Canada
255 Ouray Bldg., Washington, D. C.

"Originators of form Evidence of Conception"

TO THE MAN WITH
AN IDEA

I offer a comprehensive, ex-
perienced, efficient service for
his prompt, legal protection and
the development of his proposi-
tion.

Send sketch? or model and descrip-
tion, for advice as to cost, search
through prior United States patents,
etc. 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.

Booklet of valuable informationand form for properly disclosing
your idea, free on request. Write
tock.y.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washington, D. C.
2276-8 Woolworth Bldg., New York City

11111111M111.0111111 v -rUMsasssstac.>
4'; '

PATENTS
Hand books on Patents, Trade Marks, etc.,
sent free. Our 78 years of experience,
efficient service, and fair dealing assure
fullest value and protection to the ap-
plicant. The Scientific American should
be read by all inventors.

MUNN & CO.
618 Woolworth Building, New York

Scientii5e American Building, Washington. D. C.
Tower Bldg. Chicago, Sit

Hobart Bldg., 582 Market St, San Francisco, Cal.
Van Nuys Building, Los Angeles, Cal.

C. L. PARKER
ExMember Examining Corps, U. S. Patent Office

Attorney -at -Law and
Solicitor of Patents

American and Foreign Patents secured. Searcbes made
to determine natentability, validity and infringement.

Pamphlet of Instructions sent upon request
McGILL BUILDING WASHINGTON. D. C.

Edilted by
A. P. Peck

In this Department we publish such matter as is of interest to inventors and particularly to those
who are in doubt as to certain patent phases. Regular inquiries addressed to "Patent Advice" cannot
be answered by mail free of charge. Such inquiries are published here for the benefit of all readers.
If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to pro-
tect 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. Sketches
and descriptions must be clear and explicit. Only one side of sheet should be written on.
NOTE:-Before mailing your letter to this department, see to it that your name and address are upon
the letter and envelope as well. Many letters are returned to us because either the name of the inquirer
or his address is incorrectly given.

COLLAR BUTTONS
(862) N. S. Bogdon, Warren, Ohio, has de-

signed some unique collar button ideas and wants
our opinion on the idea.

A. I. We do not believe that you can pos-
sibly secure a patent upon your collar stud and
button improvement. Ideas very similar to these
have already been protected and have been found
on the market.

The main difficulty with a patent of this nature

Triangular shaped bases on collar buttons will
not prevent their loss.

is that it loosens on one or the other side of the
collar and then is lost very easily. This sug-
gestion is likewise true of the clip device.

With regard to the button improvement, we
would suggest that it is not so much the round
end of the button which causes it to roll as
relatively light construction. We are confident
that a button as designed by you will on identi-
cally the same conditions roll or rather bounce
just as far as the button with a round shank.
If you place a button on the table and attempt
to roll it, you will find that it describes but a
small circle.

CROSSING GATE
(863) Sam Daivies, Newton, New Jersey, sub-

mits plans for a gate to be used at railroad cross-
ings and asks our advice as to patenting and mar-
keting it.

A. 1. Unless your system of automatic cross-
ing gate is very ingenious and infallible in
operation, working in both winter and summer
months, we would strongly advise against patent-
ing the same. There is little likelihood of its
being accepted.

BOTTLE CAP
(864) Frank Bedich. Binghamton, New York,

says he has a novel bottle cap which should be
useful and asks our advice as to manufacturing
the article before obtaining a patent upon it.

A. 1. It will be impossible to do anything with
your bottle cap unless you patent the same, but
we are of the opinion that you should have no
difficulty in securing the necessary finances among
your friends in order to obtain a patent.

We cannot give you any advice upon this bottle
cap unless we have information concerning its
construction.

SANITARY POWDER PUFF
(865) C. M. Woodward, Pasadena. Calif.,

submits a model of an individual sanitary pow-
der puff. He asks our opinion on the propo-
sition, stating that the idea is in the line of
individual drinking cups, and is intended to
eliminate the necessity of using a powder puff over
and over again.

A. In our opinion your powder puff would find
quite a ready market if the same were sold at lc
or 2c. We doubt very much if you can manu-
facture these to sell at this cost, as the device
seems to be entirely too expensive. It would
be advisable to decrease the size of the whole,
which will incidentally cut down manufacturing
costs. As a matter of fact, a small tuft of
cotton with a gauze surrounding the same, con-
taining the powder on the inside, and then
faced with a sheet of paper, would serve the
purpose just as well.

We would suggest that you have a patent -
search made upon the i :ea, and if you find
the device seems to be patentable, work along
this line. We do not look upon your design
with favor, and would suggest marked improve-
ments in the same, to reduce not only manu-
facturing costs, but also the method of holding
the powder, and the way of disposing of the
puff after it has been used.

With your device there is a possibility of
spilling the contents of the powder puff box.
which was proved when the writer attempted
to examine the model you sent.

ASHLESS CIGARETTE HOLDER
(866) H. P. Maher. Seattle, Wash., submits

sketches of an ashless cigarette holder which he
devised and on which he desires advice. A sketch
of the holder is given herewith.

A. We are of the opinion that a device of
this nature is not patentable, as hundreds of
similar ones have been proposed from time to
time. Furthermore, we do not believe that such
a cigarette holder would be looked upon with
favor by the smoking public. The inside of the
holder would soon become soiled because of the
action of the smoke and ashes and furthermore,
the holes in the sides of the cigarette container
would allow ashes to sift through. We would
most certainly advise you not to invest any
money in promoting this idea.

(Continued on page 932)

MOUTH PIECE CIGARETTE

A cigarette holder such as shown above, is
not patentable for the reasons given in the

text.
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ALLIIIIPALWILAWAIr MUM
VENTORS : PROTECT YOUR IDEAS:WRITE FOR THESE FREE BOOKS :

Ta'nDEMARKS-COPYRIGHTs

ANY NEW article, machine, design or improvement thereof, or any
combination of parts or improvements in any known article which
increases its efficiency or usefulness, may be patented, if it involves
invention.

IF YOU HAVE ANY NEW IDEAS
which you feel are useful, practical and novel, take prompt action to
protect your rights. If you have invented any new machine or new
combination of parts or improvement, or any new design or process,
SEND DRAWING, MODEL OR DESCRIPTION of it for
information as to procedure to secure protection.

Drafting and Specification Room of Clarence A. O'Brien, Registered Patent Lawyer, Washington, D. C.

ALL COMMUNICATIONS are held in strict confidence. My personal, careful
and thorough attention is given to each case. I offer you efficient, reliable and prompt
service-based upon practical experience. Highest references. NO CHARGE FOR
ABOVE INFORMATION.
WRITE TODAY FOR FREE BOOKS, "HOW TO OBTAIN A PATENT" and "INVENTION

AND INDUSTRY" and blank form "RECORD OF INVENTION."
These books will give you valuable information, and they may save you much time and effort. Send for them,
NOW. My practice is devoted exclusively to United S tates and Foreign Patents and Trade Marks. _Write me
freely, frankly and with full confidence; it is very probable that I can help you.
USE THE COUPON attached, and immediately upon its receipt I shall send you the form Record of Invention
to be returned to me with drawing, description or model of your idea; promptly upon receiving your idea I shall
write you as to procedure and costs.

CLARENCE A. O'BRIEN
REGISTERED PATENT LAWYER

Member of (COURT OF APPEALS, DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS;
Bar of (SUPREME COURT OF UNITED STATES, SUPREME COURT, DISTRICT OF COLUMBIA

Practice Confined to Patents, Trade Marks and Copyrights

FREE COUPON
CLARENCE A. O'BRIEN. Registered Patent Lawyer
539 Security Savings and Commercial Bank Building Directly Across Street from Patent Office WASHINGTON, D. C.
Please send me your free books, "HOW TO OBTAIN A PATENT" and "INVENTION AND INDUSTRY" and blank form,
"RECORD OF INVENTION," without any obligation on my part.

Name

Address
IMPORTANT-WRITE OR PRINT NAME CLEARLY.
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Mechanical
Engineering

Learn at Home!
Employers are looking for men with

mechanical ability.
There is an easy, delightful way in

which you can learn right at home in
spare time. For 33 years the Interna-
tional Correspondence Schools have
been giving men and women just the
training they need for success in mechan-
ical engineering and more than 300 other
subjects. Hundreds of thousands have
stepped into good positions through I. C. S.
help.

Let he I. C. S. help yon. Choose the work
you like best in the coupon below, then mark
and mail it today. This doesn't obligate you in
the least but it will bring you information that
will start you on a successful career. This is
your chance. Mark and mail the coupon now.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6187.D. Scranton, Penna.

Without cost obligation on my part, please tell me
how I can qualify for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COURSES
Business Management 0 Salesmanship
Industrial Management Advertising
Personnel Organization 0 Better Letters
Traffic Management 0 Show Card Lettering
Business Law 0 Stenography and Typist

pLanking and Banking Law 0 Business English
0 Accountancy (including C.P.A.) 0 Civil Service
['Nicholson Cost Accounting ['Railway Mail Clerk
['Bookkeeping 0 Common School Subjects0 Private Secretary High School Subjects°Spanish 0 French 0 Illuetrating

TECHNICAL AND INDUSTRIAL COURSES
0Electrical Engineering

pElectric Lighting
Mechanical Engineer
Mechanical Draftsman
Machine Shop Practice
Railroad Positions
Gas Engine Operating

['Civil Engineer
Surveying and Mapping

Metallurgy 0 Mining
Steam Engineering 0 Radio

Nara.
Street
Address

0 Architect
Architects' Blue Prints

 Contractor and Builder
 Architectural Draftsman
0 Concrete Builder
ppp Structural Engineer
 Chemistry 0 Pharmacy
 Automobile Work
 Airplane Engines

Agriculture and Poultry
Mathematics

3-6-24

City State

occupation
Persona residing in Canada should send this coupon to the
International Correspondence Schools Canadian, Limited,

Montreal, Canada

Insure your copy reaching you each month.
Subscribe to Science and Invention-$2.50 a year,
Experimenter Publishing Co., 53 Park Place,N. Y. C.

HANDY COMBINATION
(867) J. S. Wilder, St. Petersburg, Florida.

submits a model of a combination blotter, straight
edge and scratch pad, the construction of which
is outlined herewith. He asks our opinion on
the patentability of the combination as well as
advice on the best way to promote the idea.

A. Selling the device which you have designed
is more or less of a gambling proposition. You
may find that the device will sell. On the other
hand, it may turn out to be a complete fizzle.

A combination such as shown above might
possibly be of advertising value.

We would suggest that you have a search made
and if you find it patentable, that you cautiously
proceed to locate a firm willing to undertake the
manufacture of the same. The possibility of
the proposition from an advertising viewpoint is
greatest. Large sums of money are spent yearly
on publicity, and this method should present a
fairly good means of advertising, and at the same
time establish a sale for your device. The costof the system is rather expensive, but it is not
prohibitive.

We would suggest that you weigh all the
details regarding the sale of this system, do not
jump at conclusions too rapidly, and do not
form the idea that you have a wonderful money-
making proposition. You may be able to make
a success of the device, but the chances are
against you, and unless you can reasonably spare
the money which a patent will cost, that is,
about $120.00 or perhaps even more, we would
not suggest applying for a patent. Be positive
that after the search is made your claims will
he broad. Some attorneys may notify you that
you can secure a patent on the device, and
they will probably be able to do this on some
long involved claims of many elements. Thisbeing the case, the patent would be practically
worthless. Broad claims would be absolutely
necessary.

We do not suggest clipping the bottom of the
scratch pads to the blotter, as it is too difficult
to remove the scratch pads. We would suggest
that an ordinary pad glued at the top be substi-
tuted, so that the papers after they are used,
can be torn off easily and destroyed.

SELF -CLINCHING COTTER PIN
(868) A. F. Wood. Tulsa, Okla., says that he

has invented a self -clinching cotter pin which he
deems to be much better than anything on the
market. He asks our opinion as to whether it
would be worth while to try to patent such a
device from the standpoint of making a commer-
cial success of it.

A. If you are in a position to manufacture
your self -clinching cotter pins, at the same cost
price as other cotter pins now found upon the
market, we are of the opinion that the same
would sell.

It may be easy enough to patent a device;
it may be difficult to place it upon the market.
Consequently, we would advise that you establish
commercial relations at first.

INVENTORS PROTECT
YOUR IDEAS

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-
vention Blank, sent Free on request. Tells our terms, methods, etc. Send

model or sketch and description of
your invention and we will give our
opinion as to its patentable nature.

RANDOLPH & CO.
Dept. 172, WASHINGTON, D. C.
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Marbling and Graining-Auto
Painting-Show Card Writing

Learn any of these big paying trades in a few weeks
by practical work under competent instructors. No
books-no classes-start any time. No previous ex-
perience or education necessary. Working conditions
exactly the same as "out on a job." Largest and
best equipped painting shops in America-the only
industry endorsed school.

Make $10 to $20 a Day
Or, go in business for yourself and make 15.000 to
$15,000 a year. We train you to heroine an EX-
PERT, not an ordinary "brush hand." There are
not enough trained men to go around. Be an EX-PERT and get the big money.

Send Coupon for Free Book
Take the first step today and send for Free Book
and Special Offer, No obligation. A few weeks'
practical training will fit you for this big payingtrade.

CHICAGO PAINTING SCHOOL
150 W. Austin Ave. Dept. 1431 CHICAGO, ILL.

INVENTORS!
Your Success

depends upon truthful and proper advice at the
right time. Our facilities to assist you in secur-
ing patents, models, capital, etc., and our con.-
plete service to inventors will interest you.

Information upon request.
INVENTORS INTERNATIONAL INSTITUTE

15 Park Row, New York

PATENTS
BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model for examination
and report as to patentability

WATSON E. COLEMAN, Patent Lawye
644 G Street, N. W., Washington. D. D.

Inventions Developed
If you have an undeveloped invention, consult
us. We will prepare practical designs for you,also procure your patent rights. Write for

FREE BOOKLET.

Manufacturers Patent Co., Inc.
10 Wall St., New York

PATENTS
Trade. Marks, Copyrights and Patent Litigation

Write for advice and instructions how to proceed,
costs, etc.

Hand Book with illustrations of 100 Mechanical Move-
ments sent free on request.

ALBERT E. DIETERICH
Patent Lawyer and Solicitor

Successor to Fred G. D ieterich & Co.
602 OURAY BLDG. WAsHIHrTON. D. C.

INVENTORS weElltandotdreorigknow
certain

simple but vitalfacts before applying for Patents. Our book Patent -Sensegives those facto; sent free. Write LACEY a LACIEY.644 F St., Washington, D.C. Established 1369.

PATENTS
Patent Litigation
Trade Marks
Copyrights

Handbook of Instructions, "How to Protect Inventions"
Free on Request

R, H. FRAVEL, Patent Attorney
Formerly of the U. S. Patent Office Examining Corps
3503 MeLashlen Bldg. Washington, D. C.

Inventors RecordingProct yourlla rights!Blank
Free.

youConsultrneveniftio

or idea.havean undevelopedDo
and Engineer

eyelr
Registered Attorney0.S.Leszay 15 Park Row, New York. N. Y.
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The Living Den.Ch
By JOHN MARTIN LEAHY

(Continued from page 883)

"'Suppose,' I queried, 'that she had not
been drugged? Would the cold alone, in that
case, have produced this condition of sus-
pended vitality, as you declare it to be?'

"'I don't know.' said Hampden. 'but I am
afraid that. if she had not been drugged,
the cold would have killed her.'*

"'And how do you know that the cold
didn't kill her, anyway-even though she
lay here drugged?'

"'Of course. I don't know; I can only
say what I believe.'

"'And not only that, but how do you know
that the belladonna, or whatever it was that
they gave her, didn't kill her before ever
her body was frozen?'

"'I don't know that, either,' Hampden re-
turned. 'I can only base my belief upon
appearances and on what I think very pos-
sible and even probable. That is the foun-
dation for my belief that she was not dead
then-that she is not dead now.'

"'Well,' I said, 'let us say that this poor
girl isn't dead-mind you, I don't say that
I believe it; but let us say that it is so. Let
us say that she is only sleeping. Heaven
knows, she looks like one only asleep. There
is nothing, I mean, corpse -like in the appear-
ance of the body. But what then? She is
only sleeping; but death itself could be no
more terrible than this sleep of hers. Your
boasted science is helpless here. Science can
never awake her.'

"No,' Hampden answered. 'This is a
sleeper that no man on earth can ever awake.
If she was a cold-blooded creature, it could
be done. But as it is, she is doomed to the
ice-to everlasting sleep (so we may call
it because we have no better word) or a
death foul and terrible, terrible, above all,
because the very act of restoring her to life
would, after all these thousands of years,
mean her death.'

"Now, however, we know that Hampden
was wrong! Your wonderful discovery, Mr.
Frontenac. has shown that there is hope-
granting always, that is, that she was not
dead when the body was frozen, incased in
ice. That, so I believe now, we may easily
regard as possible.

"And so now you see why I have come
to you, Mr. Frontenac, and why I have told
you my story.

"And something tells me that I have not
come in vain, that you will go and find her,
that-great Heaven, the terrible wonder, the
awful thoughts it gives a man-that you will
awake her!"

CHAPTER XIV

FRONTENAC ANSWERS

I know that it gave me a terrible wonder
-awful thoughts. To awake her! Her
sleep had lasted for thousands of years, per-
haps three hundred thousand, and now to
awake her! What strange things (when she
had learned our language) she could tell!
What a story to listen to! Three hundred
thousand years! What was the slumber of
Rip Van Winkle, Epimenides or the Seven
Sleepers to that? And, besides, all that was
fiction, whilst this-but was it real?

Here suddenly came other thoughts-
thoughts the very antipodes of those others.

Real? What on earth had come over me?
Shades of the great Munchausen, come and
listen and turn green with envy! What a
weaver of spells was this Captain Stanley
Livingstone, with his tales of palm -trees

*". . . It may be doubted whether a healthy
warm-blooded animal suddenly and equally frozen
through all its parts is dead, although it is not
recoverable."-Dr. Richardson.

OUR OFFER No Charge for Examin-
 ation and Instructions

YOUR FIRST STEP before disclosing
an invention. The inventor should write
for our blank form-

"Record of Invention",
This should be signed and witnessed and
returned to us together with model or
sketch and description of the invention
for examination and instructions. No
charge for the above information.

Our Four Books Mailed Free
to Inventors

How to Obtain a Patent
Our Illustrated Guide Book contains full in-

structions regarding U. S. Patents. Our Meth-
ods, Terms, and 100 Mechanical Movements il-
lustrated and described, Articles on Assignment
or SALE OF PATENTS, Patent Practice and
Procedure, and Law Points for inventors.

Our Trade Mark Book
Shows the value and necessity of Trade -Mark

Protection and gives information regarding
Trade -Marks and unfair competition in trade.

Our Foreign Book
We have Direct Agencies in all Foreign Coun-
tries. We secure Foreign Patents in shortest
time and lowest cost.

Progress of Invention
Description of World's Most Pressing
Problems by Leading Scientists and In-
ventors.

VICTOR A EVANS & CO.
VICTOR BUILDING 779 -9T." ST., N

* "
.f.r 90.

11n STATES PATENT OPPICE

WE REGARD A SATISFIED CLIENT
As our best advertisement, and will furnish to anyone upon request, lists of clients in

any state for whom we have secured patents. All communications strictly confidential.

'Highest References-Prompt Attention-Reasonable Terms
WRITE TODAY -

FREE
COUPON

Gentlemen: Please
Name Adress

VICTOR J. EVANS & CO., Patent Attorneys
New York Offices Philadelphia Offices Pittsburgh Offices

1007 Woolworth Bldg. 714-715 Liberty Bldg. 514 Empire Bldg.
Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg.

Main Offices, 779 Ninth Street, Washington, D. C.

send me FREE OF CHARGE your books as described above.



934 Science and Invention for January, 1925

Dealery
eel Mir
Free
Book

Ste7
peohii;

of;
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Dealers Wanted
We want dealers in every locality

to handle our line of goods
Our Proposition Means Money to You

Our prices save you money. The qualityof our goods insures satisfied customers.
Our fast service will help you do a large
business on a small investment.

Send For Our Free Catalog
We supply you the finest line of merchan-
dise-both sets and parts for building sets.
Our dealers' information service will help
you quickly build up a successful profitable
business. Tell us what business you aredoing and can do. We will help you.Act quick.

W. C. Braun Co.
32 So. Clinton St. Chicago, IIL

RADIO
EXPERTS
EARN BIG MONEY

Thousands of big pay opportunities open to the radio
trained man. Success easily won in the fastest grow-
ing industry of all time. From land and sea comes
the urgent call for men who can construct, install,
operate, repair, maintain and sell radio equipment.

CASH for Your Spare Time!
Take orders from your neighbors for radio sets. Get
big fees for your services and advice. Home study qualifies you
-abort course, low coat, easy ,teems, money back guarantee.

FREEWonderful tube receiving set of lateet design.
Range over lotto miles. Write today for Fli
copy of '  Radio Facts."

A. C. MOHAUPT, Radii) Engineer
RADIO ASSOCIATION OF AMERICA

`4513 wood Ave., Dept, ti Chicago /

$1
Postpaid

with
Instructions

SEND FOR YOUR FREE COPY

us"mon
I

TESTED
HOOK-UPS

SUBMITTED BY USERS OF OUR
WONDERFUL TRANSMITTER

BUTTON FOR LOUD SPEAKERS
AMPLIFICATION EXPERIMENTS

K. ELECTRIC CO.
15 PARK ROW NEW YORK

near the Southern Pole-palm-trees, for-
sooth, and in a land where the temperature
in December and January, in the very midst
of the Antarctic summer, is below freezing.
And butterflies and birds and flowers, and a
monster that cut off men's heads and left
the mark of an enormous claw!

A sensible man, when he had done as well
as that in the line of fiction and fairytales,
ought, in common reason, to use a little re-
straint and rest there on his laurels. But
not so our worthy Captain. He must needs
cap it all with a real marvel. And so this
Sleeping Beauty. Sleeping Beauty! That
was wonderful enough, but to be sleeping in
a bed of solid ice! Hocus-pocus, abraca-
dabra. hokum and bunk! Whoever heard of
a girl sleeping in a bed of ice? And only
for a quarter of a million years or so I

Heavens, what a necromancer was our
worthy Captain when he could bring me-
yes, even me-under his spell, when he could
make me believe (as I certainly had done)
this wild story of his-a yarn that no man
could believe in for a moment without a
total abnegation of common-sense.

But, at this very moment, still other
thoughts came. Was I not a little precipi-
tate here, just a little bit too cocksure?
Who was I to say what could or could not
be? The Gardens of Paradise, and within
the Antarctic circle! A strange place truly.
Why, the thing was repugnant to common-
sense. But hold on a minute. What, after
all, was this boasted common-sense of ours?
Was it a counselor to be implicitly trusted-
a psychic queen, as it were, who could do
no wrong? It certainly was not, as easily
could be shown by a thousand instances.

The discoverer of the Yellowstone Won-
derland. for example, had been branded as
a liar by this wonderful common-sense.

"After his return to St. Louis," Chitten-
den tells us. "Colter evidently talked a great
deal about his adventures, and in spite of
the fact that such men as General Clark
and the others we have mentioned (James,
Brackenridge and Bradbury) esteemed his
accounts worthy of record, he succeeded in
making himself rated by the general public
as an unmitigated prevaricator. His stories
were generally discredited; their author be-
came a subject of jest and ridicule, and the
region of his reputed discoveries was long
derisively known as 'Colter's Hell.'"

Well, as the discoverer of the Yellowstone
Wonderland had been treated, so had the
man who sat before us.

"James Bridger," to quote Chittenden
again, "celebrated hunter, trader, and guide.
whose name and career are part of the
pioneer history of the West, was thoroughly
familiar with the region now comprised in
the Yellowstone Park. His personal knowl-
edge of it dates back as far as 1830. He
often visited it, not like Ferris in a single
locality, but in all its parts, and was well
acquainted with its wonderful features. In
his efforts to disseminate the knowledge he
had acquired, he was as persistent as Colter
had been before him, and with little better
success. He tried to get his descriptions
before the public, but no periodical or news -
raper would lend itself to his service. The
editor of a leading western paper stated in
1879 that Bridger had told him of the Yel-
lowstone wonders fully thirty years before.
He prepared an article from his descriptions
and then suppressed it, 'because a man who
claimed to know Bridger told him he would
he laughed out of town if he printed any
of "old Jim Bridger's lies."' In later years
this editor publicly apologized to Bridger
for having doubted his statements."

At the present day one is totally at a loss
to account for incredulity like this-for the
ridicule that was heaped upon a man simply
because he said he had gone to the head-
waters of the Yellowstone and there he had
seen a geyser!

(Continued on page 936)

To Each
Purchaser

9( aWorld Batten
A 24 -Volt ''B"Storage Batterypositivelygiven
FREE with each purchase of a WORLD 'A"
Storage Battery. The WORLD Battery is fa-
mous for its guaranteed quality and service. Backed
by years of Successful Manufacture and Thousands of
Satisfied Users. You save 60%.

Prices That Save and Satisfy
Auto Batteries Radio Batteries

6 -Volt, 11 Plate $12.25
6 -Volt. 13 Plate 14.25 6 -Volt, 100 Amps. 12.50

6 -Volt, 120 Amps. 14.150
12 -Volt, 7 Plate 17.00 &Volt, 140 Amps. 18.00

61ipment Ex -press C. 0. sashje to examination.
per cent discount for in full uith order.

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

proves satisfactory World Perform...us, Esau this ad with
your name and address - we will ship battery day order la re-
haived; and civet you your choice of 11" St. rags Battery

ndsome trickle finish Auto Spotlit., FREE. Write TODAY.
WORLD BATTERY COMPANY

1219 So. Wabash Ave. Dept. 19, CHICAGO, ILL.
This FREE "B" Storage Battery takes th place of dry cell
"B" batted., Can be recharged and will last Indefinitely.
To be sold retail for $6.00. It the cnly battery of Its kind
OQUippet1 with solid rubber case-and in-urance against acid
and leakeire. Take advantage of this remarkable introductory
offer NOW. fro those whop refer It. we will send FREE 
hands, me nl-kel finish Auto Spotlite. instead of the "B" Bat-
tery. lie sure to specify which Is wanted.)

GIVEN
FREE

To introduce
this ne Worldtps,..rkotr

Battery oteatre
Public.

I

ON ONE TUBE
BIG FREE BOOKLET tells the story. California users
of CROSS COUNTRY CIRCUIT hear Atlantic Coast,
Canada, Cuba, Mexico and Hawaii. Atlantic Coast users
hear England to California. Our new plan makes this
set easiest and cheapest to build. One hour puts in
operation. One tuning control. No soldering. Anynovice can do It. BIG BOOKLET FREE or complete
instructions for 25c stamps or coin.
V.'SCO RADIO CO Box SI-Ill Oakland. Calif.

hi

C

FARAWAY RADIO
2950

ft) Gets stations
Far and near
oud and Clear

FARAWAY Radio Sets are amazing values at bargain prices.
tsars get stations from \ eve York to Frisco-loud and clear.
Operate with either dry cells or storage batteries. Beautiful

cabinet finished in mahogany with new platinum -finished panel.
SATISFACTION GUARANTEED Don't pay $150 to USW Writs
for our money -seeing pion and literature.

2 -Tube Set - $29.50
4 -Tube Set - 59.50

Dealers - Agents: IM`.107,,Int: territory
re heard

THE FARAWAY RADIO CO., e51 %V. 'THIRD ST.. CINCINNATI. O.

DEALERS SAVE MONEY
By Ordering from Our Brain
Catalog ofIlationally Advertised
Radio Goods, Write forlt Toddy.
AMERICAN RAmoeCO.
MEM 6 WEST 141-" ST, KANSAS CITY, MO.

ADULTS! SEX KNOWLEDGE BOOKS
instructive. authoritative, profusely il-

lustrated in natural colors. etc. The worth -while sort. Con-
tains everything one should know both before and after mar-
riage to enjoy health and happiness. Large Catalog, 10e.F. SMETANA & CO. OWOSSO. MICH.
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"BUILD YOUR OWN" WITH "RASCO" PARTS!
us, from the Oldest and Original Exclusive Radio Parts House in the United States

We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS
Order direct NEW AND EXCLUSIVE "RASCO" GOODS

Money refunded if
from this page. goods do not satisfy

HERE It is! The radio tool that will
bring happiness to all radio experi-
menters and constructors. Here is a

tool that does 16 different things and does
them well. A tool that does practically
everything required In building your radio
set. The tool is built of hardened steel,
size exactly as per illustration, highly fin-
ished. Here are some of the uses: 1.

Screwdriver. 2. Center punch. 3. Counter-
sink and reamer. 4. Bus bar wire bender.
5. Bus bar and wire bender for 8-32 screw. 'WIRE \
6. Bus bar and wire bender for 6-32 screw.
7. Socket wrench for jacks. 8. Socket wrench FORMER
for 4-36 nuts. 9. Socket wrench for 6-32
nuts. 10. Socket wrench for 8-32 nuts. 11.
Wrench for knurled nuts. 12. Screw gauge for 4-32
screw. 13. Screw gauge for 6.32 screw. 14. Screw
gauge for 8-32 screw. 15. Screw gauge for 10-12 screw.
14. Knife for wire skinning.
These are only the important uses of the tool, but
many other uses will readily suggest themselves to every
radio experimenter. You will wonder how you have get- JACK N9 10-32
ten along before without the 16 in 1 radio tool. Get,
one of these happiness tools. You will never again be `Al RENCH NUT WRENCH
without it. J4800 RASCO 16 in 1 Radio Tool, each $0.35

"RASCO" 16 in 1 Radio Tool
HAMMER --v

N? 6-32 NUT WRENCH

WIRE SKINNER

35c
KNURLED

NUT WRENCH

N°.5 4-36 & 6-32
NUT WRENCH

DRIVER)

COUNTERSINK

v" ---REAMER

Nt..,CENTER,PUNCH

CrYstodYne Detector. For All New0sciilating Crystal Circuits
(PATENTS PENDING)

Here is a detector which has been especially developed
by us for the new Crystodyne circuits. This detector while
using the natural mineral zincite can be used with any
other crystal as well. Several unique features are em-
bodied in this detector. To begin with it is the only
detector that has a sliding crystal cup with perfect contact
arrangement and which cup not only slides but rotates with
an eccentric motion. (Note slot A.) By means of the
small knob the cup slides easily so that any point of the
crystal can be brought into contact. A new crystal can be
inserted Immediately by unscrewing the small knob. The
contact plate which at the same time forms the catwhisker
is made of spring steel. The combination of steel-zincite
Is the only one that was found practical for the Crysto-

6900
dyne oscil acing costal. Note the micrometric adjustment
that can be made by means of the large knob bearing

against the steel spring. This raises and lowers tho steel point to the finest possible degree. The base is of
bakelite. all parts nickel plated end polished.
16900--Crystodyne Zinclte Detector with Crystal
16900 -Natural Zinelte Mounted Crystal especially tested for Crystodyne work, fits any crystal CUP

$1.75;60

$1.75

NAME PLATE
ASSORTMENT

No. 4994

000
0 00000

This Name Plate Assort
ment Packet contains Nine
Binding Post Name Plate
as follows: one Aerial
one Ground: two Phonesone "A" Bat. -; one
"B" Bat. -1-; one "A"
Bat -I- "B" Bat. -;
one "C" Bat. -I-; one
"C" Bat. 14994 Nine
Name Plate $0.20Assortment....

LUG ASSORTMENT
50 LUGS

5 DIFFERENT STYLES
No. 4995

Th 1 s Lug Assortment
Packet contains fifty of
the most important lugs
for the man who "Builds
His Own" as follows: 10
lugs for 8/32; 10 for
6/32; 10 prong lugs (sol-
derless) 6/32; 10 ditto
8/32; 10 flat type 6/32.
All lugs are tinned.
14995 Lug As- $0.22
sortment

oar+
RADIO NEEDS
ASSORTMENT

108 PIECES
No. 4996

This assortment eentain
08 pieces as follows:

36 "T" Wire Bus -Bar
Connectors; 4 Adapter
Bushings (to fit 54"
dial to 9/16" shaft);
4 Separable Phone Tips; 4
Angle Brackets; 24 Lock
Washers; 36 Assorted
Lugs, already tinned for
easy soldering.
1o996 "RADIO en Oa
NEEDS" Asst. INViTta

Here is an assortment that
everyone building a radio
set needs. Contains the
following: 12 Assorted
"Perfect" Lugs. 6 Grid
Leak Mountings. 4 Dial
Markers. 6-1475, 6-1476
3-1490, 2-1505 Brackets.
List Price of all parts,
$1.32.
14997 Radio $0.98Helps Asst

"RASCO" Snap
Switch

This switch is intended as a battery
switch to disconnect your "A" bat-
teries.
Only one hole to drill. No tools re-
quired to mount, use your finger and
thumb. Also this switch takes up a
minimum of room, much less than other
switches, the base of the switch meas-
uring only 14x%". All metal parts
nickel plated. A switch you will be
proud to possess. 14850-RASCO Snap Switch. Each 25c

RADIO DIAL BUTTON
You are interested in radio; -you have a radio set. or you are a
radio experimenter. You know it and your friends know it; but
suppose you casually meet another radio man. He will not know
that you are interested in radio, nor will you know that he ie.
For you and every radio enthusiast the new radio dial button
has been created. It identifies you immediately and will help you
and everyone else to break the ice when "Greek meets Greek."
The new em-
blem is a
small button
measuring %
in. in diem.
It is an exact
replica of a
standard mod-
ern radio
dial. It has
a raised knob
and the dial
graduations

are exactly
like the best
radio dial.
Along t h e
lower dream -
Terence t h
word "RA-
DIO" is set
In gold. The
entire dial is
made in best
black enamel.
All lettering;
figures a n d

graduation
marks are in-
laid gold on enamel. The knob part is also In gold. Bestgold plate
is used. The button is equipped with a screw back so that the
emblem can be attached to your button hole in a few seconds.
The most beautiful radio emblem ever made. Thousands are
already being worn and soon everyone interested in radio will
wear it. Get one or more of these buttons today. Made of best
materials. It will positively not tarnish and it lasts for years.
J7799 -"Banco" Radio Dial Button, each $0.25

"RASCO" Clip Leads
Hero to something that every experimenter

has been waiting for impatiently. This is 
flexib.e silk -covered conductor to the ends of
which are soldered strong brass spring clips.

Instead of using wires to make your connee-
thins-screwing and unscrewing binding posts

-a clip lead hooks in a Jiffy onto any wire,
any binding post or other conductor In order
to make a safe experimental connection.

"RASCO" CLIP LEADS come in two
colors, green and red, to distinguish connec-
tions. Brass clips have powerful grip. Length
of clip lead, one foot.
17887 RASCO CLIP LEADS. Each...40.12
Dozen Iota 1.35

" RASCO " Brackets
Here is a line of small brackets evolved especially for the man whe

'Builds His Own.'. They can be used in a number of different ways-to
hold tuning coil tubes; inductances; spider webs, etc.; to hold up panels; to
attach various instruments to baseboards, etc. "Basco" brass brackets are
stamped from heavy metal and have been designed to do the work right.
They are nickel -plated and carefully finished.

All illustrations are exactly half -sire. Every builder needs at least 4475
dozen of these. Order them now and save money and effort.

11476 Brass Bracket,3/4" high x 2 lugs %" long. Each
10.03.05

11475 Brass Angle Piece, 5/16" wide x 7/16" high. Each

11490 Brass Angle Piece, size 84" x %". Each .04

11505 Brass Angle Piece, size 114" high x %" lone .05
Born lots, each style 15 percent discount.

ALL ILLUS. I 1505
TRATIONS

1/4 SIZE (490
1476

SEE OUR
2 -PAGE
AD ON
PAGES

1130 and
1131

RADIO
NEWS

Dealers and Jobbers
Write or wire for territory that Is

still open on the specialties described
on this page. These articles are wide-
ly advertised and you will have  de-
mand for them almost immediately.

We shall be glad to send samples to
responsible and rated concerns. Ad-
dress all wholesale inquiries to
RADIO SPECIALTY COMPANY

Wholesale Department
25A West Broadway, New York City

RADIO SPECIALTY CO.,100 Park Place, New York City
Factories: Brooklyn, N. Y. Elkridge, Md.
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Now you can
understand

RADIO
JUST OUT
514 PAGES

Compiled by
HARRY F. DART,

E.E.

Formerly with the
Western Electric Co.,
and U. S. Army lo-
atructor of Radio.
Technically edited by

F. H. Doane

IVO MORE need you turn from book to book,
VI hoping to find what you want. It is all here,
in 514 pages crammed full of every possible radio
detail. Written in plain language, by engineers
for laymen. More than 100,000 sold.

IT EXPLAINS: Electrical terms
and circuits, antennas, batteries,
generators and motors, electron
(vacuum) tubes, every receiving
hook-up, radio and audio frequency
amplification, broadcast and com-
mercial transmitters and receivers,
super -regeneration, codes, etc.

Sea $1 to -day and get this $14 -page 1. C. S. Radio
Handbook-the biggest value in radio to -day.

International Correspondence Schools
Box 619 t -D, Scranton. Penna.

I var.enclose
519 -page

Please send me-post-
paid-theIt

is understood tgaet V. amS. not entirely
fly.eg

will
return this book within five eciyayssataind

refund my money.

Name

I
Address
Check here (3 and enolose $1.50 if you wish the

de lure edition, bound in Leatheroid.

BARGAIN CATALOG

'4" REV P:::s1
Just
send

(let
it now!
Crammed
full of informa-
tion and offers
of all kinds of complete
RADIO SETS,
Parts and Accessories
Only $21.95 for I -tube
eight, r' eeiver parts unas-
0.mbled, often receives over

000 miles. Only $53.78
for 2 -tube outfit, receiver as. Verymmbled often receives over
11.000 miles on loud peaker. interesting!One, sos.00 for 5 -tube Nen-
trodyne outfit, receiver parts unassembled; has received Eng-
land. Them prices include all accessories, aerial etc.-every-
thing needed for receiving on head phones. Also. Cresley
receivers, lOose off. 25 other popular sets away down.

easy to do business with us. for this Is "TheMr Radio Home of Friendly Service." All goods offered
subject to examination and approval. No money In advance.
Quick shipment. We pay transportation snywhere in U. 8.
Sag' factton or money back. Your questions answered free.
41e[ his wonderful catalog - YOU need it - write today!
(And will you be so kind as to add the names of several
friends you believe will noon want radio good, ? Thank you I)

Mail Order HouseLiberty Dept. A202 106 liberty at., N.Y. C.

LATEST WHOLESALE
RADIO CATALOG

REE Simply

nd to111111:1;

48 - page catalog
of latest radio goods at Wholesale.
Live dealers and agents wanted.

STANDARD RADIO CO., Ill East 13th, Kansas City. Mo.

FREE
This $12.00 DARCHE

Call -Me
Electric Alarm CLOCK
Free. Operated by bat-
tery in clock case. No
home complete without
one. Write for par-
ticulars.

DARCHE MFG. CO.
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Th© Liiving Death
(Continued from page 934)

iUmrsimmarminceulemrtuntmmunnummonnnumonscumagmontonannemmuntanwe':

Well, hadn't it always been so? Men like
Colter and Bridger have always been branded
as fakers ; but your Sir Kenelm Digbys-
ah, what wonderful men are your Sir Ken -
elm Digbys!

"Even as late as 1623," says Dr. Cheadle,
"Sir Kenelm Digby, the Admirable Crichton
of his time, produced a sympathetic powder
which was to cure wounds even when the
patient was out of sight. This powder had
extraordinary success, and its efficacy was
almost universally acknowledged."

There is common-sense for you! And it
is a great consolation to know that there is
little likelihood the supply will ever fail us.

This celebrated powder, by the way. was
simply pulverized ferric sulphate.

I remembered, too, that, when the first
Ornithorhynchus was brought to Europe,
those wise fellows the naturalists sat up and
stared and then turned to common-sense for
an explanation of the outré phenomenon be-
fore them, with this result: those wise old
owls solemnly came to the conclusion that
it was nothing but a clever hoax, that some
joker had taken a duck's bill and stuck it
onto the animal ! Very clever, but he couldn't
fool them I

Also, when they heard that someone some-
where in Africa had seen some kind of crea-
ture with a neck tremendously long, those
same wise naturalists said they knew that
ex Africa seniper aliquid novi, for the an-
cients had so written, but-well-ahum, noth-
ing so strange as often was to be found in
the human encephalon, these strange things

delusions.
Not so very long ago common-sense pre-

scribed the heart of the poor nightingale for
those suffering from loss of memory, and
for thousands of years, convinced mankind
that the earth was flat as a pancake.

When Scheiner (to whom some attribute
the discovery of the spots on the sun) in-
formed the provincial of his order that the
great luminary, the Eye of the Universe, was
suffering from ophthalmia, this was the an-
swer he received, dictated, of course, by our
old friend common-sense :

"I have several times read my Aristotle
all through from beginning to end, and I can
assure you that he mentions not a syllable
about it. Go, my son, tranquilize yourself,
and be assured that what you suppose to be
spots on the sun are nothing but specks in
your eyes or flaws in your glasses."

It is easy enough to smile at this, at such
blind submission to the authority of the great
Stagirite-just as easy, in fact, as it is to
forget that most of us, after all, are pretty
good Aristotelians in more ways than one.

Your scientist is a great admirer of com-
mon-sense. Indeed, Huxley says somewhere
that science is nothing but organized com-
mon-sense. Ahum, let us see what this
common-sense really is. In former times,
when a man spoke of stones falling down
out of the sky, your scientist, this votary
of common-sense, gave a smile of pity and
said something about superstition and old
wives' tales. It was not until the shower
of meteoric stone at L'Aigle in Normandy,
in 1803, that scientists realized that stones
actually do fall from heaven. The French
government sent Biot to investigate this old
wives' tale that had come out of Normandy,
and his report made it impossible for even
the most devout worshiper of common-sense
to doubt any longer.

And there you have it : up to the year
1803, common-sense declared the thing ab-

(Continued on page 938)
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One Radio Book
Everyone Reads

The Radio Broadcast
Listener's Book of
Information and Log

Record
is not only a complete, practical book
of those essential Radio facts that
everyone who owns a radio should
know, but it is also a handy log rec-
ord for those who want to keep a
record of the stations they receive.
The book is enclosed in a handsome
two-color cover, bound in Loose-leaf
fashion, so that new pages can be
inserted if necessary. It contains 80
pages, each one containing informa-
tion more valuable than the last.
The following is a brief summary of
the information contained in this
book:

Information for the Broadcast Listener:
Vacuum Tube Table: Meter wave lengths:
Radio Batteries: Wireless code chart:

Station log chart:
Complete list of Broadcast Stations of the
United States, giving Power. wave length.
and Time of Operation each day of the
week.
Log Sheets for tabulating the dial settings
of the stations you receive on your radio.
Size of Book, 6 in. by 9 in., with handsome

2 -color cover

Postage Paid

CONSRAD CO.,Selling Agents
233 FULTON STREET

NEW YORK CITY
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-E.I.Company
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1 Freshman Mies Grid Con.

2 30 -Ohm Shackton Bakelite
Rheostats.

2 Moulded Mahogany Dials
Beni[d to match panel.

Profeasional Round

1 Set of 7 Inatroment Finish
raBinding Poets completely

1 Spec al *Blue Print for this
circuit. Notanordinary hook-
up. but in clear picture form
any child can understand and
make.

All packed In handsome box.
Complete $27.95c.o.o.Only

Send no money --just mail (metal or letter today. Written money
back guarantee with every order. RADIO SHACK, America's
Largest Radio Dealers. 66 Vesey St., Dept.21119,New York.

Insure your copy reaching you each month. Sub.scribe to SCIENCE & INVENTION-$2.50 
year. Experimenter Publishing Co., 53 Park Ph,
N. Y. C.
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NO MORE BATTERIES

AB POWER UNIT

The New Radio Unit
That attaches to any
Radio Set replacing
both A and B Batteries.

Read These Facts
1-Absolutely eliminates all batteries.
2-NOISELESS at all times.
3-Will operate any set-no change whatsoever

necessary in your set.
4-Steady current at full voltage always-a fea-

ture not found in batteries.
5-Will not overheat.
6-All connections identical to battery posts.
7-Will operate efficiently up to 10 tubes (V4'

Amp. each).
8-Eliminates danger of burning out tubes.
9-Attaches to any Light Socket 110 Volt D. C.

PRICE
$30.00

Sent Express Collect
Better order to -day. In two weeks' time we will be so
swamped with orders that they will have to wait their
turn. Orders sent now can be filled immediately.

RADIOGEM CORP.,
66- S -West Broadway, New York City.

Gentlemen :-I enclose $25.00. Kindly ship
me express collect one A -B Power Unit (for 110
volt Direct Current only).

Name

Address

City and State

Patent Pending

AT LAST
The Logical Unit for Operating
the Radio Set-Cleaner, Steadi-
er, More Compact and More Eco-

nomical than Batteries
You can dispose of your batteries. Both A and B types. You can

use the large space they occupied for other and more valuable material.
You can rid your radio set of the unsightliness of the A and B batteries.

We have just perfected this logical ideal unit for the operation of
the modern radio receiving outfit, a unit that takes the place of your
batteries and operates direct from 110 Volt D. C. house current from
the nearest socket.

The unit is small, neat, compact, not messy. It is silent in opera-
tion, does not overheat and IT DELIVERS A STEADY CURRENT
AT ALL TIMES FOR BOTH FILAMENT AND PLATE, THERE-
BY INCREASING THE SIMPLICITY OF OPERATION OF THE
MULTI -TUBE SET.

It is easier to hook up than batteries, absolutely no change neces-
sary in your set. All connections are identical to battery costs, and
are so marked. Has taps for the following voltages: 6, 22, 60, 90.

Entire unit is only 14 inches long by 6 inches wide by 5 inches
high. Construction is of the finest materials for dependable long life.
The unit is beautifully finished and will not detract from the appear-
ance of the most ornate receiving set.

This Unit for Direct Current Only
AC Unit Under Constuction

Use the Coupon on the Left

The Radiogem Corporation
66- S- West Broadway New York City
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BUILDING TRADES
NEED MEN!

Thousands of good jobs
at good salaries

HE business tide has turned! And the build-
ing trades are leading the way back to
prosperity ! Government experts estimate

that two to four billion dollars will be spent
for building construction this year.

To -day the most vital need of this great build-
ing program is men-trained men-men who can
step right in and do the skilled work that build-
ing construction requires.

There is a simple, easy, fascinating way by
which you can prepare for a good position, at
a good salary. You can do it right at home, in
spare time, no matter where you live, through
the International Correspondence Schools.

All we ask is the chance to prove it. That's
fair, isn't it? Then mark and mail the coupon
printed below and get the full story of what the
I. C. S. can do for you.
- TEAR OUT HERE

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6186-D, Scranton, Penna.

Without cost or obligation, please tell me how I can
qualify for the position or the subject before which I have
marked an X in the list below:

TECHNICAL AND INDUSTRIAL COURSES
BArchitect ['Surveying and Mapping
Architectural Draftsman [Was Engine Operating

Work
UBuilding Foreman °Airplane Engines
0Concrete Builder 0 l'Iumber and Steam Fitter
OContractor aad Builder ['Plumbing Inspector
°Structural Draftsman proreman Plumber
DStructural Engineer °Heating and Ventilation
IOI Electrician °Sheet Metal Worker
OElectrical Engineer ['Steam Engineer
OElectrical Contractor Railroad Positions

Electric Wiring OChemistry
PharmacyMechanical Engineer

Mechanical Draftsman O11Ietallurgy
CI Machine Shop Practice ['Mining Engineer
OToolinaker DNavigation
['Civil Engineering OMathematics 0 Radio

BUSINESS TRAINING COURSES
°Business Management OSalesmanship
OlIndustrial Management °Advertising
OPersonnel Organization °Better Letters
OTraffic Management ['Foreign Trade
°Business Law °Show. Card Lettering
°Banking and Banking Law °Stenography and Typing
pAccountancy °Teacher

(including C.P.A.) ['Civil Service
°Nicholson Cost °Hallway Mail Clerk

Accounting °Common School Subjects
°Bookkeeping °High School Subjects
Oltusiness English

Private Secretary Cartooning
OBusiness Spanish

illustrating
['Private Secretary

Name
Street
Address

City State

Occupation
Persons residing in Canada should send this coupon to the

international Correspondence Schools Canadian,
Limited, Montreal, Canada.

"LEARN
AVIATION"
OPPORTUNITY is at your door.
Learn Airplane Engineering Now.
Earn $2,000.00 to $10.000.00 a year.
Write for free catalog.

WESTERN AIRPLANE CORP,
Dept. S. Monadnock Block. Chicago

Insure you copy reaching you each month
Subscribe to Science nad Invention -52.50 a year
Experimenter Publishing Co., 53 Park Place
N. Y. C.
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The Living Death
(Continued from page 936)

surd and, ever since, that it is absurd to
suppose it absurd. Can you beat it?

Well, I can.
Common-sense used to tell the scientist

that, as a spherical body of incandescent gas
loses heat, it must needs grow cooler and
cooler, that the more heat it loses, the colder
it must become; and then along came Lane
and (quoting common-sense, who a moment
before had said just the opposite) proved to
that scientist that such a body, instead of
growing cooler, in fact becomes hotter and
hotter-that the more heat it loses, the hotter
it gets I

What do you think about that?
We are told (by common-sense) that re-

sistance retards the speed of a body. Of
course. For once common-sense, we say, is
right. But common-sense hasn't finished yet.
For right around common-sense turns and
informs us that, if a body traveling round
the sun-a planet or a cornet-encounters
a resisting medium, its speed, instead of being
retarded, is accelerated-that the more re-
sistance such a body encounters, the faster
it must go!

Can you beat that? I can.
Common-sense tells us that molten metal is

very hot and that it will burn a man. Yet
a man can thrust his hand into a stream of
metal as it flows from the furnace and draw
the hand out again without even a blister.
I have seen it done. All that man did-it
was Darwin Frontenac-before thrusting his
hand into that molten stream, was to dip it
into a pail of water.

So what, after all, is common-sense but a
sort of psychic Great Mogul? And, like all
moguls, great or smal 1, he sometimes
cuts some mighty queer capers. For in-
stance, sometimes at midday he gravely re-
marks that it is midnight. And what do we
do then? Do we try to show his majesty
that, instead of being midnight, it is in real-
ity noonday? Not we. For he is the Great
Mogul-and we? We are worshiping sub-
jects (alias Aristotelians) and we all ex-
claim, our voices raised to accents ecstatic:

"Behold the moon and the star !"
I thought of these things and of many

more, and then the Captain broke the silence
and my train (or jumble) of thought-for
which. I have little doubt, you will be rather
thankful.

"Yes," said he, "to awake her !"
He was gazing earnestly, wistfully at Dar-

win Frontenac. Frontenac's eves were fixed
on the other, the expression in them keen
and yet strangely vacuous, but he did not
break the silence.

"To awake her!" murmured Captain Stan-
ley Livingstone. "Once I would have thought
such an idea wild as the wildest fancy of
poet or romancer: but now I believe that it
is a sober possibility."

"It is." Frontenac nodded, a glitter in his
gray eyes, "if the girl's condition be indeed
one of suspended animation, if life had not
quitted the body before it was frozen."

"I believe. Mr. Frontenac, that it had not,
that Hampden was right, that my poor Sleep-
ing Beauty is in that strange state which is
neither life nor death."

"It is very possible," Frontenac said. "But
one can't be sure of that until-"

"Until?" queried the Captain, leaning for-
ward.

"One can't be sure. Captain. Remember,
the girl had been drugged."

"I remember that, Mr. Frontenac. But
she isn't dead: she can't be dead ! A dead
body could never be so lifelike in appear-
ance."

Frontenac made no response.
"There is one thing, though." said the dis-

coverer: "suppose that the drug they gave

The
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An essential

necessity on the
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More so than the most
valuable textbook, a faith-
ful PEN -PENCIL always
by your side and at your
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You will never regret the
day you make yourself a
gift of a Dub -el Servis
Pen -Pencil. It's a life-
time friend, both in times
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her would have proved fatal if the cold had
not fallen: in that case, if you awake her,
will the poison continue its work and kill
her, kill her after all these thousands of
years ?"

"No," Frontenac answered: "my antidote
will neutralize the belladonna, mandragora
or whatever it was they gave her-if I can
awake her !"

"Then, Mr. Frontenac," the other ex-
claimed, "you are going to go down there
and get her ?"

Frontenac smiled a little.
"Exploring, Captain, is rather out of my

line."
The other waved a hand airily.
"Don't hesitate a moment because of that.

Did you learn to swim before ever you went
into the water? Never fear, Mr. Frontenac,
you will be an explorer before you get back."

"If I ever do!"
"You will get back to the world. You'll

go down there better prepared than I was.
You'll know what you are going to meet."

"I'm afraid that I don't. All I know is
that it is a thing with an enormous claw."

"Oh, well," said the Captain, "you know
that it is there, which is more than I did.

"And." he added, "as for experience, I
understand that you have been in the Arctic."

Frontenac waved a hand deprecatingly.
"I was never very far from the ship. I

was only a scientist, not an explorer, though
I may truly say that it would have been
the other way around if my own wishes
could have been followed."

"And I," said the Captain, "am only an
explorer, not a scientist. Experience, Mr.'
Frontenac, is, of course, a great thing, but'
not so great as it is often held up to be.)
It isn't everything, by any means. And, be
sides, experience is very apt to put a man
into a rut. He is often sure, certain, abso-
lutely positive that this thing can be done
and can't when, as a matter
of fact, he doesn't know anything about it
at all. That's the one bad thing about ex-
perience. It is the new men, as a rule, who
do the new things."

"I have long believed that. But here is
another thing : I have my work here to do;
nothing has been farther from my mind than
that I should ever go forth as an explorer.
And another thing, Captain: I am no longer
young."

The Captain stared, then a smile moved
those weather-beaten features.

"You are not vet old, by a good many
years."

"Alas, I am; I'll soon be forty."
"Forty !"
Captain Livingstone laughed.
"Now," said Frontenac, "if I were as

young as my friend McQuestion here, if I
were (as he is) a regular, genuine, dyed-
in-the-wool, blown -in -the -glass sourdough, a
member of the great Order of Icicle Mucky -
mucks as well as that of the Muckluck Tilli-
cums, if I could live for a whole week on a
snowflake and simply feast upon a rabbit-
track-if all that were only so, I wouldn't
hesitate for a single moment. But, as itis-"

"As it is?" the Captain suggested.
"As it is. not being qualified to become an

Icicle Muckymuck, to say nothing of a
Muckluck Tillicum, what can I do?"

"Well, Mr. Frontenac," the explorer
smiled, "your moment is up."

He turned his look to me.
"Are you going to go with him, Mr.

McQuestion?"
"Is he going?"
The Captain turned his look back to Dar-

win Frontenac.
For some moments there was a deep si-

lence, then Frontenac spoke:
"Yes, I will go, Captain Livingstone ; I

will get your Sleeping Beauty and awake
her if I can-if that thing there in the Gar-
dens of Paradise doesn't get me within the
reach of its claws."

(To be continued.)
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Go After the
Big-pay Job!

"Know electricity as experts
know it and get an expert's pay"

DON'T be satisfied to worry along in little
jobs with little pay. Master the finer
points of electrical practice and bring the

big pay job within your reach. Croft will show
you how. Through his famous books he will
teach you electricity as experts know it and
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A great book on transformer
practice-free if you order now!

The Croft Library of Practical Electricity

FREE
with the

LIBRARY
Taylor's

Transformer

Practice

IF YOU ORDER

NOW !

YOU
SAVE
$10.50

AND HAVE
10

MONTHS
TO PAY

FREE

EXAMINATION

NO
MONEY

IN
ADVANCE

SEND YOUR
COUPON

NOW

A Combined Home Study Course and Reference Library
8 volumes -3000 pages -2100 illustrations-flexible Keratol binding

Was $27.00-Now $19.50
No method of teaching electricity offers

a quicker, surer way to success than the
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tions and the whole subject. He takes yoU
in quick, easy steps from the simplest prin-
ciples to the complete and economical oper-
ation of a great central station.

He tells you things you need to know
about motors, generators, armatures, com-
mutators, transformers, circuits, currents,
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WuRMER
Couldn't Play a Note-
Now Makes $10 00

a week
"Bill Carola"

Landaus
Serenaders

Read Bill Carola's story in his own words-
"When I sent for your catalog, I wanted a Tenor Banjo,
but I hesitated a longtime as I didn't know a note of music.
I finally decided to try it a week, as you offered, and at the
end of that time I found I could pick a few notes. Then I
started the correspondence course you furnished, and in
seven months, even before the final payments on the Banjo
were due, I had taken my place in a professional orchestra.
Now I am making $100 a week, three times what I made as
a clerk. Two of my friends made money with their instru-
ments after five months practice, one a drummer and the
other a saxophonist, and neither could play a note when he
started. I wish everybody knew how easy it is-anyone who
can whistle a tune can learn to play a musical instrument."

Bill CarolsNew Offer
Learning to Play

Made Easy
FREE nirz;;71:1!struinent a Free
Scholarship Certificate. 'ibis
scholarship entitles you to free
tuition in one of the foremost
correspondence schools of music
in the country. Whetheryou want
to learn to play for profit or only
for pleasure, this Free Scholar-
ship will make it surprisingly
easy for you.

Free Trial
Easy Payments

You may have any Wurlitzer in-
strument for a week's free trial
in your own home. No obligation
to buy. Payments are arranged in
small monthly sums, a few cents a
day will pay for your instrument.
Wurlitzer instruments are the re-
sult of 200 year's experience in
musical i st rum ent building.
Famous for artistic quality, rich
tone value and fine workmanship.
Used in the finest bands and
orchestras throughout the world.

Free Book
Illustrates and describes every
known musical instrument-over
2000 articles. Special offers on
complete outfits. Special prices
direct to you. We also give you
our Free Trial, Easy Payment
plan and special Free Scholar-
ship Offer. No obligation.
Send Coupon Today

The Rudolph Wurlitzer Co., Dept. 1251
117 E. 4th St. ancitmati 329 So. Wabash Ave.. Chicago

120 W. 42s1 St. New York 250 Stockton St., San Francisco

Send me your Free Book on Musical Instruments
Also Your Free Trial, Easy Payment plan and Free
Scholarship offer. No obligation.

Name

Address

City State___-_--- .... -----

instrument
(State instrument in which you are interested)

Copyright 1924, The Rudolph Wurlitzer Co.

eader's FeTtam
(Continued from pauc 905)

the brain for that is flesh or physical and mind
is not physical but spiritual. Mind has the
power of memory, to think, speak and send
orders through the body. But when mind is
separate from the body then it just has memory,
thought and speech, which is spirit. I am told
of things that are to happen and they have hap-
pened or taken place just as they were told to me.
(Italics ours.-Ed.) I can relate a good many
things at different tunes that actually happened
and that were told me beforehand. The above
statements are all true.

MRS. EDYTH BISHOP,
Grizzly Flats, Calif.

(SCIENCE AND INVENTION Magazine does not
believe in Spiritualism and one of the awards in
the $11,000.00 contest for the production of Spir-
itual phenomena is:

$1,000.00 will be paid to any person who will
accurately describe something definite going on at
a distance in a place selected by Mr. Joseph F.
Rion, or who will predict in advance an event
or calamity of such a definite nature that it
would be impossible for such person to have
any controlling power over or previous knowledge
of the same.

If, therefore, you are positive that you are
capable of foretelling an event which will come
under the above prize heading, the editors would
suggest that you enter the Spiritualistic contest.
It may be mentioned in passing that not one
worth -while phenomenon, not one Spiritual mani-
festation has been produced which was not obvi-
ously on its very face fruadulent and which the
perpetrators did not admit when they were cross
examined. Each and every one of those who
attempted to demonstrate Spiritual phenomenon,
therefore, have admitted that they were practicing
deceit and fraud in an attempt to recover all or
Part of the $11.000.00 offered by SCIENCE AND
INVENTION Magazine. We dare to say without
fear of contradiction that there is no one capable
of producing genuine Spiritual phenomena. In
New York City Spiritualists must practice under
cover if at all. In California, on the other hand.
palmists, clairvoyants and Spiritual advisers of
all kinds fill the columns of the newspapers with
their advertisements.

We often wonder why the response to this
contest is no greater than it has been and why
we are not overwhelmed with applicants for the
awards. Can it be that all professional Spir-
itualists know that they are practicing deceit?
This same question does not aptly to private
Parties who became so enthured with Spiritualism
that they permit their subconscious mind to dic-
tate messages seemingly from the dead.-Editor.)

A BOOST FOR RAY CUMMINGS
Editor, Science and Invention:

I am writing at this time to inform you of
the great interest I took in reading the serial
story, "The Man on the Meteor." I waited for
each issue of the magazine wondering what
would happen next. Every part of the story was
very vivid and full of action. Could you inform
me as to who "Nemo" is? I would very much
like to get the story in book form. Do you
think it will be printed this way soon?

HARRY PROSS,
Bristol, Conn.

(Nemo-the "Man on the Meteor," is nurelv
fictitious character. We understand that this story
is to be published in book form at an early
future date.-Editor.)

PERPETUAL MOTION
Editor, Science and Invention:

Your letter in regard to perpetual motion
machine just received. I note you ask for work-
ing model to be submitted in your perpetual
motion contest.

When I wrote you I had been assured by my
attorney at Washington that he had looked over
the records and found nothing to conflict with
my claim and that I had a wonderful proposi-
tion. But since he has made further examination
of records and informs me that some person
has been granted two patents covering every
claim I had nut forth. Now that being the case

see no incentive in getting out a model unless
it would be to get your $1.000.00 prize.I feel confident that the machine will work.
because the oneration of the 24 pumps in no
way retards the "operating of flue wheel or it
requires no more power to revolve the wheel
when pumping' than when pumns are not pumping.

I got my idea from an eshih:t of frictionless
ball -bearing on exhibition at the Gottenberg, Swe-
den, Exposition. They run a 10 -ton flywhoel
mounted on these bearings, using a No. 10 snool
cotton thread for belt and small sewing machine
electric motor for power, that being the case I
feel confident that a one horsepower motor would
operate my 30 -ton wheel and compress about
8 cu. ft. of air per minute, which is a record
I believe.

The Greatest
Radio Pattern

Ever Made

The Entire New Standard
Super -Heterodyne

With the new Consrad Pattern, the
giant Super -Heterodyne is as easily
built as any one tube radio set.

You have blueprints, full size, 191,11
in. by 44 in. of not only the complete
circuit but also of the complete panel
with every measurement plainly mark-
ed so that all you have to do is follow
the blueprints accurately.

Then you have the large 16 page in-
struction book the most complete of
its kind ever printed. The beginner
in radio set building will have no
trouble in following this instruction
book.

NOW IS THE TIME TO BUILD
YOUR POWER SET AND MAKE A
REAL TRY FOR THE DISTANCE
YOU HAVE ALWAYS WANTED
TO GET.

Complete pattern is encloseda
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And since the Patent Office has granted two
patents on this same machine, without model,
then I should think that your publication would
be glad to accept my drawings for competition
for your prizes, especially since I never really
claimed perpetual motion for my machine.

Louis H. CORDIS,
Astoria, Oregon.

(Unfortunately the editors cannot consider
drawings as perpetual motion prize entries.
SCIENCE AND INVENTION holds that a perpetual
motion machine was never made. Many in-
ventors are equally positive that they have in-
vented the system and can demonstrate it.

SCIENCE AND INVENTION says, "Show Me." And
for being shown we offer $1,000.00 to anyone
who will but merely demonstrate a working model.
No patent for a perpetual motion machine, as
such, has been granted by the Patent Office dur-
ing recent years. Several patents for perpetual
motion have been granted by the Patent Office
under the heading of "Energy Transmitting De-
vices" and as "Toys." All of them mention a
motor "in order to start the device." This gets
by at the U. S. Patent Office if the above quoted
statement is made and perpetual motion is not
claimed.-Editor.)

SUN POWER
Editor, Science and Invention:

I read and enjoy your magazine quite often,
and have just read the September issue. The
Readers' Forum interested me very much, espe-
cially the letters relative to heat and electricity
from our sun. Mr. Templin's article was enough
to make one sit up and take notice.

Since you invite letters along this line, and
while my Genius calls me (as my favorite author,
Emerson, puts it) I will write.

This talk about heat, etc., from the sun,
brings to me an idea which like Banquo's ghost
will not stay down. I often think about it,
but that is as far as it has ever gone except
an occasional discussion with some semi -ama-
teur astronomer friend. The idea is to store
up in some manner the heat we are always
trying to get rid of in summer and use it
in winter.

To my mind this would be the greatest boon
science could bestow on man, as he is at present
constituted, provided, of course, that some mon-
eyed shark did not get hold of it and tie it up
so that he, his heirs, assigns and legal repre-
sentatives would have a perpetual monopoly, and
then breed parasites for the rest of mankind to
support.

The idea does not fall in the same category
(at least to my mind) with perpetual motion.
for it would not be a case of trying to get
something for nothing as in perpetual motion,
but simply "holding fast to what is good," i.e.,
something we already have.

The idea of course could not be new, but I
would like to know what others and better minds
have thought of it. and what if anything has
been done, or is being done towards the solution
of the problem. What is your idea?

A. E. STEWART.
Charlotte, N. C.

(Attempts have been made to store only a slight
part of the energy of the sun in several ways.
Water power is one of them and production of
electricity by means of two copper sheets, one
of which is oxidized and the other polished, im-
mersed in an electrolyte, is another method.

In California and in Africa power plants in the
form of steam engines are in operation. Here
the energy for the heat of the engine is developed
by the sun and is concentrated by reflectors.

All of this does not even scrape the surface
of the field and we may look forward to even
greater systems of utilizing this power of the
ages.-Editor.)

A SPIRITUALIST
Editor, Science and Invention:

Some time ago I witnessed one McAlbert read
some 200 names and questions from a large
crystal. Of course, he called it "spiritualism."

Has there ever been an explanation given for
this stunt? If so, where was it printed?

He had a confederate. Questions and names
were placed on small slips of paper. Then he
would lecture for an hour, go into a room where
his confederate had been, get a large crystal,
place it on a handkerchief, and read names,
questions and answers (?) with startling rapidity.
Approximately 200 questions were answered.
Could globes be so constructed to expose to
his view all this information or was this infor-
mation held in his hand?

T. R. PELSMA,
Pittsburg, Kansas.

(McAlbert is a legitimate performer and con-
seauently we will not expose his system. If he
claims that his trick was spiritualism we should
expose him. Nevertheless, he does not attembt
to defraud the public and is acting, purely for
entertainment. For that reason, we will sal,
that what he does is not spiritualism, it is just
a brain trick known to every maoician. An
improvement of this trick was described by Pro-
fessor Dunninger in the columns of this maga,
eine in one of his early articles. Editor.)
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ToMakeYou

APublic Speaker
on I -Wont Take

A Penny

Give Me 15 Minutes a Day
I'll Show You How to Control One Man or a Big Audience-
How to Conquer Stage Fright-How to Increase Your Earn-
ings-All by the Power of Effective Speech.

THAT'S all I want, 15 minutes a day, to prove
to you beyond a shadow of a doubt that I can
do for you what I have done for other men-

increase your income, make you a leader, make
you successful.

C. F. Bourgeois, President of Rohischon & Peck-
ham, says: "The lesson on 'How to Develop Per-
sonality' is alone worth the entire cost of the
course. It has been of real practical help to me."
Walter 0. Ford of the Ford Manufacturing Com-
pany writes, "Was always considerably flustered
when called upon to speak. Now, thanks to your
course, I feel perfectly at home and confident.
Every man who wants a strong personality and
the power of effective speech should take your
course." H. B. McNeal, President of the Tele-
phony Publishing Company, says: "It should ap-
peal to every man and especially to young men
who are ambitious for rapid promotion."

Increase Your Salary
These men write as do hundreds of other suc-

cessful men concerning this amazing new method
of making you a forceful, fluent, convincing
speaker. Why do salary increases and the big -
pay jobs seem to just come naturally to one man
when all about him are men of equal ability in
other respects? I'll tell you. The successful man
has the knack of making every word he says or
writes count in his favor. He is never at a loss
for the right word and he presents his proposition
or views in clear, logical and forceful language.
He gets what he goes after.

Sway Others at Will
How many men can address a dignified board

of directors and have his plans and ideas instantly
approved? H o w
many men can ap-
pear at a moment's
notice before an
audience and cre-
a t e enthusiastic
notice? Not many.
And yet there is
no reason why any
man should not be
able to do those
things.

I don't care what
line of business
you are in. I
don't care how em-
barrassed you now
are when you are
required to speak.
I don't care what
you think now. I
can show you how
to rise quickly

What This Amazing
Course Teaches

You
How to make after -dinner

speeches.
How to write better let-

ters.
How to sell more goods.
How to have a good

memory.
How to enlarge your vo-

cabulary.
How to make political

speeches.
How to develop self-con-

fidence.
How to have a winning

personality.
How to be master of any

situation.

above the mass in business, how to step to pro.
motion, how to be a leader with poise and the
assurance to plunge right into any subject and
convince your hearers of your point of view. By
this amazing new method, made possible by Pro-
fessor R. E. Pattison Kline, formerly dean of the
Public Speaking Department of the Columbia
College of Expression, being a powerful speaker
is easy and simple.

Make This Free Test
To convince you fully that you can become a

powerful and convincing speaker by giving me only
fifteen minutes a day right in the privacy of your
own home, I will send you a remarkable FREE
self -test, and then you can judge for yourself. I
want you to determine whether or not you wish
to have this power of speech that men envy and
women applaud. Also, because I know that you
will be so delighted that you will tell others- of
this amazing method, I am making a special offer
for a short time only.

Send No Money
Fill in the coupon and mail at once. You, like

thousands of others, can quickly and easily learn
the secret of achievement both in position and
salary and all this without leaving your present
position and by devoting only a few minutes a
day to the fascinating material I will send you.
Just give me your name and address on the coupon.

NORTH AMERICAN INSTITUTE
Dept. 1421 3601 Michigan Ave., Chicago

NORTH AMERICAN INSTITUTE.
Dept. 1421, 3601 Michigan Ave., Chicago. M.

I am interested in your coupon in Effective
Speaking and your Free self -test and special offer.
Please send me full particulars. This request places
me under no obligation of any kind.

Name

Address

City State

(In Box)
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EARLE E. LIEDERMAN
The Muscle Builder

"THOU SHALT NOT KILL"
is the most gruesome commandment handed down
to mankind. A man may lie, steal or break any
other law and the public will eventually forgive
and forget. But let him commit murder and the
cry of everybody is to give him the full penalty
-Death! And what is the common excuse of
the murderer? INSANITY! Sure, he's crazy.
Any man must be crazy to commit murder.

But how about the fellow who slowly but surely
kills his own body by neglect? He's the craziest
one of all.

Stop! Think this over! What are you doing
with your own body? Surely you don't want to
be put in this class. But if you are not doing
everything possible to prolong your
your body just as clean and healthy as your
Maker intended, you are inviting death. You are
slowly but surely killing yourself.

A NEW LIFE
Have you ever enjoyed the pleasures of perfect

health? Have you ever felt the thrills which
accompany a strong robust body? If not, you
have nature's biggest gift awaiting you. That is
what I have to offer you. I don't promise to feed
this to you in pill form. No, you have to work
for it. You can't get anything in this life with-
out effort. Don't let anyone fool you by telling
you different. I'm going to make you work, but
oh boy! how you'll like it. After a few days you
will feel the old pep shooting through your veins
and you will crave your exercise like a kid wants
his bread and sugar.

TODAY IS YOUR DAY
This is your birthday. Today you start a new life. I'm
going to make a real live,

Today,
go-getter out

of you. I'm going to expand that chest so it will give
your lungs a treat with life-giving oxygen. This will
put real vim into your blood and shoot it throughout your
entire system. I'm going to broaden your shoulders and
stremohen your bark. I'm roing to p -t a ripple of muscle
up and down your body that will make a big powerful
he-man out of you. You will hare the arms and legs of
a modern Hercules. I'll clear your brain and pen up your
entire system. You will be just bubbling over with
vitality. You will stretch out your powerful body and
shout for bigger and greater things to arcomplieh. Noth-
ing will be too difficidt for you to tackle.

Sounds good, doesn't it? You ran bet your Sunday hat
it's good. It's wonderful. And it's no idle prattle either.
I'm not promising these things. I guarantee them. Do
you doubt me? Make me prove it. Come on. Atte boy.
Let's go.

Send for my new 64 -page book

"Muscular Development"
IT IS FREE !

It contains forty-three full page photographs of myself
and some of the many prize-winning pupils I have trained.
Some of these Mlle to me as pitiful weaklings. imploring
me to help them. Look them over now. and you will
marvel at their present physiques. This book will prove
an impetus and a real inspiration to you. It will thrill
you thru and thru. All I ask Is 10 cents to cover the
cost of wrapping and mailing and it is yours to keep.
This will not obligate you at all. but for the sake of your
future health and hsuniness Its not put it off. Send
today, right now, before you turn this page .

EARLE E. LIEDERMAN
Dept. 201, 305 BROADWAY, NEW YORK CITY

EAR' E E. LIEDERMAN
Dept. 201, 305 Broadway, New York City
Dear Sir:-I enclose herewith 10 cents for which you

are to send me without obligation on my part whatever,
a copy of 9011C latest hook, "Muscular Development."
(Please write or print plainly.)
Name

Address

City State
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THE PEOPLE'S INSTITUTE EXTEN-
SION COURSES. PSYCHOLOGY.
We have received from The People's Institute

Publishing Company, a series of pamphlets, six
in number, on Psychology. It seems that Dr.
Charles Beard once said to a friend, "If I can
only gear my lectures to a battery of linotype
machines." With all due regard to the Doctor's
mechanical abilities, we would observe that one
linotype machine might answer every purpose.
The People's Institute Publishing Co. has now
undertaken to issue in pamphlet form stenographic
transcriptions of the lectures of prominent
scholars, which before publication are edited by
the lecturer. Week by week they are published,
and they establish a correspondence course, in
the sense that a person receiving these lectures
can ask questions regarding the lecture by mail,
and will receive replies from the lecturer. Les-
son sheets are also given to direct the student
in his work. We are glad to see that the man-
agers of this interesting course in psychology
emphasize the existence of quacks and sensation-
alists who disseminate pseudo -psychology. The
idea of the Company is to give prominent lecturers
very wide publicity by printing their lectures.

THE MECHANICAL PROPERTIES OF
FLUIDS. A Collective Work. Hard
covers, 6" x 84", profusely illustrated.
Published by D. Van Nostrand Co., New
York City. Price $6.00.
The D. Van Nostrand Company are the Amer-

ican publishers of this collection of ess, ys onthe mechanics of fluids. The book is largely
mathematical, but brings in enough literature to
make it really good reading. It is made quite
practical too by the treatment of such subjects
as submarine signaling, the reaction of air on
artillery projectiles, the use of soap films for
determination of liquid stress, directional listen-
ing, so as to determine the locality of a steam
whistle or cannon shots, and lubrication even is
brought in. The reviewer has turned with some
fear to the end of the work to see if it is in-
dexed, and is gratified to find two indexes there,
one of the subjects and one of the names. As
an instance of the practical aspect of the book.
we would cite the short description of illustra-
tions of the Venturi Meter, and Pitot Tube.
There are nine authors.

THE EINSTEIN THEORY OF RELA-
TIVITY. By Garrett P. Serviss. Hard
covers, 5" x 7%", profusely illustrated, 96
pages. Published by Edwin Miles Fad -
man, Inc., New York City.
The preface of this book states that the Einstein

theory has reached a celebrity which makes it
essential for everybody to know something about
it. One of the blessings of humanity is that
nobody has to know all about it, and the illus-
trious twelve who are supposed to be the only
ones who do understand it are certainly to be
congratulated upon the depths of their intel-
lectual powers. Up to a certain point, relativity
is absolutely simple, but when we come to what
we may term the "Einstein Relativity," it cer-
tainly is a test of the understanding. This book
is based largely on the Einstein film, prepared
for moving picture projection, and the illustra-
tions are naturally very attractive and Mr. Ser-
viss seems to have done very well in making an
agreeable text nn so obstruse a theory. As an
instance of relativity, some pictures are given
to show that one rock may be large or small
in relativity to the other. It certainly does not
need the Einstein Theory to tell us that.

THE MATHEMATICAL THEORY OF
RELATIVITY. By A. Konff. Hard
covers 5" x 7:W, 214 pages. Published by
E. P. Dutton & Co., New York City.
Price $3.20.
From far off Heidelberg comes this mathe-

matical treatise and the book is absolutely beyond
review. The formulas are simply blinding in
their extent. It would he quite interesting to
know whether Prof. Konff is one of the great
twelve. Tt is often a subject of surmise how far
a difficult differential eonation or formula oner-
ates to convince the mind, even of the mathe-
matical reader. The Einstein theory is peculiar
in one resnect. It has the good fortune to be
eagerly accented by many, who cannot follow its
mathematical developments.

The publishers call this work "an elementary
introduction" to the theory. if this book is ele-mentary what mast the fall treatises he? These
last words of the honk may he a comfort tothe layman, "it still lies with the futime to
firing ahnnt fall and complete agreement between
theory and experience."
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MAKERS OF SCIENCE. By Ivor B.
Hart. Cloth, 320 pages. Published by
the Oxford University Press, London.
Very few histories of science are written in such

a manner as to maintain a connected thread of
narrative throughout the book. A great many
others lack a sufficient amount of detail on the
author's life which in many cases throws impor-
tant sidelights on the discoveries of the scientists,
aside from adding greatly to the romance of the
complete work.

This little volume deals rather completely-at
least as concerns all the major discoveries in the
realm of science-with the constant growth Of
scientific knowledge, from the time of the early
Greek philosophers and mathematicians down to
the present. Science as used here, of course,
means exact science.

Along with the thread of a narrative showing
the constant additions to the sum of our scientific
facts, there is the life story of the various men
whose minds gave these facts to the world. Most
of the discoveries are given simply with the laws
and axioms which were postulated by their dis-
covery. Not the least interesting feature of this
little volume is, as has been said before, the bio-
graphical details of the life of the discoverer of
the various facts. Although the name of the vol-
ume would seem to indicate that it was merely a
collection of disconnected papers upon important
scientists, quite the contrary is true, since the
whole thing contains a more or less continuous
narrative.

1t is one of the most interesting scientific vol-
umes dealing primarily with the more theoretical
side of the question that has come to this depart-
ment's view in some time. It is most interesting.

A THOUSAND AND ONE FORMULAS.
By S. Gernsback. Cloth, 160 pages. Pub-
lished by Experimenter Publishing Co.,
New York. Price $1.75.
How many times has the experimenter been

confronted with the problem of finishing a metal
cabinet, needing some particular kind of glue or
being in a hole for lack of some peculiar cement!
This little volume is designed primarily to take
just such causes of grief from the life of the ex-
perimenter. It is divided into a number of main
divisions each of which contain subject matter
dealing with a certain sub -division of the experi-
menter's work. Suggestive headings are Ce-
ments, glass and glass working, inks, metal -craft,
photography, electroplating, pyrotechny, varnishes
and paints, and even perfumery and soaps.

One of the most interesting divisions of this
volume is that which is placed at the conclusion
of the formulas, and which deals with laboratory
hints, designed also to elucidate a number of
points usually found baffling to the laboratory
operator. The method used in writing this book
makes it extremely valuable as a reference work.
Values and compositions are set out in the sim-
plest possible terms, while at the same time, due
importance is given to the method in which the
substances given in formulas must be prepared.
This latter point is one which is frequently over-
looked in such works. The book is extremely
well indexed.

THE CONCRETE ENGINEER'S
HANDBOOK. Edited by the staff of the
International Correspondence Schools.
Cloth covered 3Y2" x 51/4", profusely illus-
trated, 368 pages. Published by the Inter-
national Textbook Co., Scranton, Pa.
Price $1.00.
This extremely valuable little pocket reference

manual on concrete engineering contains a valu-
able set of weight and measure tables in the fore-
part, and describes clearly and simply how to
measure various surfaces of triangular and other
shapes; this is followed by a concise and easily
understood section covering the calculations for
various loads on structures. This section contains
several extensive tables containing the weight of
various materials, including farm products, coal
and wood. Some necessary laws of mechanics are
then discussed with simple formulas, and this is
followed by several pages on stresses and strains.
A valuable treatment with elaborate tables is then
given on homogeneous beams. This is followed
by a chapter on sand and cement; tests of ce-
ment; mixing and working of concrete with a
handy table giving the proportion of ingredients
and quantities to be mixed for various concretes.

A clear and very well illustrated section deals
with steel reinforcements of concrete structures.
and then we come to a chapter on concrete de-
sign. One of the closing sections takes up the
design of foundations, including cantilever foun-
dations, and the final chapters deal with building
details, form work, water -proofing and building
laws.

PLUMBERS AND FITTERS HAND-
BOOK. By the staff of the International
Correspondence Schools. Cloth covers.
3%2" x 5'/", profusely illustrated, 376
pages. Published by the International
Textbook Co.. Scranton. Pa. Price $1.00.
This -excellent little handbook will find wide use

in the hands of plumbers, heating and ventilating
experts, and 11 those who are interested in this
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No, I am not a wizard. I don't claim to have a "corner"
on success, but here's a fact.
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money, not just a few men here and there, but thousands of men.

Think these facts over-in just a few months time I boosted one man's
pay from $2.00 a day to over $300 a month-another now makes as
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over $50,000 a year.
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Columbia will train you to be an

expert Draftsman in your spare time
at home by mail. There's a lot of
room for you if you act now. This
doesn't mean that you will be just an
ordinary Draftsman, but a finished,
Professional Draftsman, able to hold
your place among the highest paid
Draftsmen in the land.

PROMOTION IS QUICK
We'll qualify you for a high salaried

position in the Drafting field and keep
you in touch with openings for Drafts-men in the big machine shops, in-
dustrial plants and United States
Government departments. Men who
start as Draftsmen are often advanced
to Chief Draftsmen, Chief Engineers,
Production Managers, and so on.
Many of my graduates are today
holding such positions as a result of
my help. These positions pay big
money and lead on to executive
positions of the highest type. Thou-
sands of men have found Drafting to
be the stepping stone to some of the
biggest positions in American industry.

GET THE RIGHT TRAINING
I started this school years ago.

Today it is a solidly established na-
tionally known institution, with
graduates all over the world. I stand
personally in back of the Columbia
School of Drafting and back of every
promise, every statement we make.

One man saw an ad like this-Sent in the coupon-Enrolled for the
Columbia Course-and shortly after he received $275 for one drawing
that he made in his spare time in three days.

Do you make money like these men do 1 Does the money in your pay
envelope get you the things you really want or just enough to make you
wish you, too, could have the good things of life that other men have-
money, independence, success, happiness?

You get the right training when you
enroll at Columbia. You spend no
time on long winded theories. You
start on actual drawing work the day
you receive your first lesson. You get
right down to brass tacks and there is
no lost motion, no waste time or effort
at any stage of the course. From the
very beginning you can feel yourself
making progress, the kind of progress
that makes you confident of yourself
and sure of your success.

YOU NEED NO PREVIOUS
TRAINING

This course of mine is easy to under-
stand and easy to follow. It is de-
signed for men who must have the
best and who must get the right train-
ing quickly, so as to be able to make
more money as soon as possible.
Many of my students are qualified,
even before they complete the course.
Many a man has increased his pay so
soon after enrolling that his course
has actually cost him nothing.

SUCCESS CALLS MEN OF
ACTION ONLY

If you are a man of action-if you
want success bad enough to reach out
and grab it, clip the coupon nosy and
show me that you are a man of action.
Keep right on top of this opportunity
to make real money. Don't go looking
for a pair of scissors, tear the coupon
off and mail it right away. Get
started now.

943

What I Give You
Free Book. Send in the coupon
today. I will immediately send
you our book "Drafting-Your
Success" which tells about Draft-
ing and its opportunities and cow
tains proof that I can raise yourpay.
Free Subscription to Drafting
Publication, "The Compass."
I will give you free a subscription
to our helpful, inspiring publica-
tion, "The Compass."
Practical Problems. You will be
carefully coached in practical
Drafting work.
I Help You Get A Job. I will
help you get a position as a prac-
tical Draftsman and will give you
real, personal help, such as I have
given to thousands of others.
Personal Instruction and Super-
vision, throughout the Course. Yon
will receive the personal instruc-
tion and help of Roy C. Claflin.
President of the Columbia School
of Drafting and a practical Drafts-
man of many years' experience.
Draftsman's Equipment. I
will furnish you with a full set of
first class drawing equipment and
Drafting instruments, as shown in
the picture below, when you en-
roll. You keep both sets on com-
pleting the course.
Consultation Privileges. Youare free to write me at any time
for personal advice and sugges-
tions regarding your progress.
Diploma. The diploma I will
give you on completing the course
attests to your proficiency as aDraftsman. It is an entering
wedge to success.
Advice Regarding Government
Positions. The following are a
few of the many positions open in
the Government Departments
from time to time. The salaries
are starting salaries, subject to
increase:
Architectural Designer - $4,000
a year.
Chief Draftsman, Naval Aircraft
Factory-$15.04 a day.
Aeronautical Draftsman, Field
Service Navy Department -
$5.20 to $12.50 a day.
We will advise you as to other
government openings from time
to time.

COLUMBIA SCHOOL OF DRAFTING
Roy C. Clerflin, President

Dept. G-114, 14th and T Sts., N.W., Washington,D.C.

FREE BOOK COUPON
I COLUMBIA SCHOOL OF DRAFTING

Dept G-114, 14th and T Sts, N. W..
Washington, D. C.

Please send me without charge your free illustrated book
on Drafting, telling me how I can secure your help In se.
curing a position as Draftsman. Also enter my name for
tree subscription to "The Compass."

FREE DRAFTING OUTFIT Name
We give you free with our course this professional I AddressDrafting outfit. It is yours to keep when you complete

the course. I City State

WANTED
RAILWAY POSTAL CLERKS
$1600 to $2300 Year

 FRANKLIN INSTITUTE,
Dept. T181, Rochester, N. Y.

Sirs: Send me without charge, (1) Sample
eF, Railway Postal Clerk Examination coaching

TRAVEL -.See your country 4. lessons; (2) Schedule showing places of coming
0 I'. S. Government examinations; (3) List of manyMEN-. BOYS, 18 UP

SHOULD MAIL COUPON IMMEDIATELY
0 Government jobs now obtainable.

Steady work. No layoffs. Paid Vacations , Xame
Common Education Sufficient Address

Insure your copy reaching you each month. Subscribe to Science and Inven-
tion-S2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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The Hour That Counts!
When you see a man putting in his

noon hour learning more about his work,
you see a man who won't stay down.
He'll never be satisfied until he hits the
top. And he'll get there !

In shops, factories, offices, stores, in every line
of industry, men are holding splendid positions
won through spare -time study with the Inter-
national Correspondence Schools. To -day they
are earning four or five times-yes, some of them
ten times as much money as when they started.

Employers everywhere are looking for men
who really want to get ahead. If you want to
snake more money, show your employer that
you're trying to be worth. more money.

For 83 years the International Correspondence
Schools have been training men and women right
in their own homes.

Thousands upon thousands of men have stepped
up in just this way. More than 180,000 are
studying now. Can you afford to let another hour
pass without making your start toward something
better? Here is all we ask-without cost, with-
out obligation, just mark and mail this coupon I
.- .-

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6188-D, -Scranton, Penna.

Without cost or obligation on my part, please tell me
how I can Qualify for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COURSES
['Business Management 0 Salesmanship
0 Industrial Management 0 Advertising
D Personnel Organization 0 Better Letters
D Traffic Management D Show Card Lettering
0 Business Law 0 Stenography and Typing
Oilanking and Banking Law 0 Business English
['Accountancy (including C.P.A.) 0 Civil Service
0 Nicholson Cost Accounting 0 Railway Mail Clerk
dBookkeeping 0 Common School Subjects
Private Secretary 0 High School Subjects
Spanish 0 French IDI Illustrating

TECHNICAL AND INDUSTRIAL COURSES
Electrical Engineering 0 Architect
Electric Lighting Architects' Blue Prints
Mechanical Engineer Contractor and Builder
Mechanical Draftsman Architectural Draftsman

1Machine Shop Practice Concrete Builder
Railroad Positions Structural Engineer
Gas Engine Operating Chemistry 0 Pharmacy
Civil Engineer Automobile Work
Surveying and Mapping  Airplane Engines
Metallurgy 0 Mining Agriculture and Poultry
Steam Engineering 0 Badie mathematics

Name
Street
Address

3-6-24

City state

Occupation
Persons residing in Canada should send this coupon to the
International Correspondence Schools Canadian, Limited,

Montreal, Canada

Agents Wanted!
Salesmen-Distributors
to use and introduce attachment
that makes Fords run on 94%
air. THERMOSTAT on ex-
haust automatically turns
down needle valve as engine
warms, exactly as Ford
Manual says do by hand.
Blancke Auto Thermo
An Automatic Carburetor Control
Makes Fords start sealer winter or
surnmer-sa ma half gas and o.1 -cuts
repair bills one -half -reduces carbon
formation one -ball. Sells on sight to
hie. y Ford owner as easily as giving

m a $100 11111, because It saves $100
every 10.000 miles. Cadillac now uses
as standard equipment thermostat e
carb control under Blanche
license. You can make Big Money selling
this wonderful proven device. Exper once not necessary. Blanche
plan will start you without capital M a bueiness of your own that
makes you from $250 to $2,000 a month profit.

/Writs for Ives circular* Nag!

A. V. C. Blanche & Co. it°,:tr'ilikecrJZZ,1

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION-$2.50 a
year. Experimenter Publishing Co., 53 Park Pl.,
N. Y. C.

class of work. The book has a very thorough
index like others of the handbooks put out by
the above institution. The forepart deals with
weights and measures, and the calculation of
areas, together with tables of the circumferences
and areas of various sized circles. Among the
subjects covered in this well edited treatise are tin
roofing; properties of air and steam; ventilation;
loss of heat from buildings; fuels; chimneys; size
of hot air pipes and stacks as well as registers,
etc. Another section takes up heating by steam,
and the mechanical details connected therewith.
This is followed by a chapter on hot water heat-
ing, a system which is now so much in vogue
in private homes and other buildings, and we then
read about blower systems of heating. The air
supply of public buildings, heating and ventila-
tion is well discussed, with valuable tables and
formulae. Gas and gas fitting is then treated on.
and the book ends with a well illustrated and
clearly discussed section on plumbing, including
bathrooms, kitchen boilers, sprinkler systems, etc.

RADIO FOR EVERYBODY. By Austin C.
Lescarboura, 361 pages, cloth covers, 7%
x 5'A", illustrated, price $1.50. published
by the Scientific American Publishing Co.,
New York City.
The author of this work has taken a preceding

book of the same title as given above and rewrit-
ten it, enlarging and revising many portion§ of
it, so that it is thoroughly up-to-date. Even with
the many radio books that we find on the market
today, this one has its place. It is in itself a
complete text book on radio reception and covers
practically every phase of the sub,eet in a clear
and concise manner. All of the latest improve.
ments in radio frequency transformers are dis-
cussed and illustreed in detail. Fven the sodion
tube, a comparatively recent addition to the radio
family, is described and discussed.

A complete chapter is devoted to the discussion
of many different types of standard radio re,
ceivers, ranging from the simple single tube sets
to the second harmonic six tube super -heterodyne
receivers and the popular combinations of a radio
set and phonograph.

One of the last chapters in the book is devoted
to circuits and their explanation. Not many cir-
cuits are given, but each; and every one is of a
fundamental type and tends to keep confusion at
a minimum. The book is at least on a par with
any of the radio books found on the market
today, and far better than many of them.

AUTOMOBILE IDENTIFICATION. By
Sergt. John F. Brennan, 176 pages, hard
covers, illustrated, 7% x 5", price $2.50:
published by Scientific American Publish-
ing Co., New York City.
The identification of automobiles by sight is

an extremely important subject to the police and
makes an interesting study for the civilian. The
author of this book is an instructor in automobile
identification in the Police department of the city
of New York and therefore is well qualified to
speak on the subject. By means of a system of
key numbers, the various different types of auto-
mobiles are classified. First, styles of bodies are
illustrated and then particular makes of cars.
Each one of the latter is shown in a clear half-
tone cut which depicts the appearance of the car
very clearly. In each case, some particular fea-
ture of the car, a feature which stands out above
all others, is noted. Therefore. identification be-
comes easy, comparatively, after a study of the
illustrations. Then follow a series of illustrations
of radiators of different kinds.

Bumpers and hub caps come in for their share
in the identification process and many different
styles are shown. Brakes are discussed and a
few pages are devoted to safety measures.

This book is one which should be of interest
to every automobile owner as it gives the police
viewpoint of the automobile situation. It shows
how the police are attemnting to co-operate for
the prevention of theft and accidents and gives
several striking examples of ingenious detective
work on their part. The book is one which
makes interesting and in ct,-octive readin.r to any
one connected in any way with automobiling.

INVENTOR'S MANUAL. By George M.
Hopkins, 128 pages, 7% x 5", cloth covers,
price $1.50. published by the Norman W.
Henley Publishing Co., New York City.
Although a small book in size this manual for

inventors contains a wealth of information which
is of great value to those to whom it is addressed.
The book is designed princinally to give a few
hints toward the patenting of original devices and
other hints which will enable an inventor to
steer clear of the many swindlers who may try
to cheat him out of his invention or who may
try to separate him from some of his money
by many different methods. The various money-
making schemes are outlined and the inventor
amply warned. The method of obtaining a patent
is clearly outlined. The author then goes on to
tell how newly invented devices can be placed
on the market and deals with the obstacles that
are to be met in trying to market any device.

A knowledge of occupations is of great benefit
to inventors who desire to market their own prod-
uct and a tabulated list is given in this book.

12 Celia
24 Volts
Solid
Rubber
Case

SPECIAL
INTRODUCTORY PRICE

For a limited time only, and to introduce this
new and superior Storage "B" Radio Battery to
the Public, we are selling it for $3.50. Regular
Retail Price is $5.50. You save $2.00 by ordering
NOW. A finer battery cannot be built than the

World Storage "B" Battery
(l2 CELLS -26 VOLTS)

To ten million homes with Radio Sets -end to counties, mil-
lions of prospective buyers -this WORLD Storage - II.' Bat-
tery Herebra new cot .cevtion of battery economy towpform-

wance.
is a battery that pays for itself in 

km -

ill !mit for years and can be recharged at a negligible cost.
And you save $2.00 Sy ordering non,

A SuperiorBattery EltidiCiltrwet.tst
Has heavy duty 21-8 in. x t In. x 1-4 In. plates and plenty of
acid circulation. Extra heavy glass jars allow ready obaerva
tins of charge and prevent leakage and seepage of current.
It holds its chases, while idle, at constant voltage.
You will find this battery a boon to long distance reception.
It does away with a great many noise. no often blamed on
"static " Mail your order today.

SEND NO MONEY
Just state number of batteries wanted and we will ship day
order le received. EXTRA OFFER: 4 batteries in series 196
voIts:, $1310, Pay Expressman after examining batteries. 6
pm. cent atscount for matt In full with order. Sand your order
NOW and save 12.00.

WORLD BATTERY COMPANY
IlikMakers of the famous World Radio "A" Storage Battery
1219 S. Wabash Ave., Dept. 83 Chicago, IIL

SAVE $2.00 BY nunr.nING NOW!

Lessons

A Complete Conservatory Course
By mail grWoenagelfmuleAomana astnueEmuspicealnesstoenasettilndesr

Endorsed by Paderewski. Lister teachers guide and gilds
you. Lessons a marvel of simplicity and completeness.

Any Instrument Write telling us course
you are interested in

Piano, Harmony,Voice, Public School Music, Violin, Cornet,
Mandolin, Guitar, Banjo. or Reed Organ -and we will send
our Free Catalog with details of course you want.Send now.

UNIVERSITY EXTENSION CONSERVATORY
67 Siegel -Myers Bldg. Chicago, IDlnoi

I Guarantee You Can PlayAny
String Instrument in Minute

oat remarkable music invention of the Eva-
n,. Any novice can now play any string

nstrument-INSTANTLYI A child can
lay without hesitation No notes to

earn -no ear $200or music
eeded. VALUE
he onlyolor
'stem
n the
arket.
11°°onN
fl S.

atones.
nounce

arvelouer nationally
own musiciann.

FREE!
Beautiful instrument giv-
cn with enchcolor number
courae.Rich,mellow tone.

MoneyBackCuarantee
Your moneyback i f i t fails.

Get full detail. and Freein -
eminent offer. Write Todayl

Schneider School of Muslo
238 Vermcat St. Dept. U -I Bias Island, Iii.

Carrying C"' FREE rgh 3 ft.Telescope
See people and objects miles away just
like they were close: tete Moon .na

Stara as never before. Open/
over ft. tone. 6 scalene.

brassbound powerful
lenses. the tut and

f'Szortv--tell
op

Send

sway.

h my

a sue

tlimordlre:Ifit
...ve

at
ve

nte'lt,vv;2'ism

Telescope wt.. 0,0 pins .few

eERRY CO.. 3222 N De

one

Straightens Shoulders
-Increases Pep

THE NATURAL BODY BRACE -Corrects
stooping shoulders, straightens the back, gives
the lungs chance for normal expansion, induces
proper breathing. Brings restful relief, comfort,
energy, and pep. For men and women.

Costs nothing to try it
Write for 30 days free trial offer and free book.

NATURAL BODY BRACE CO.
Howard C-Raduet.286RashBldg..Salina,Kansas
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WIRliNKLES
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
Scic ice and Invention.

BATTERY CONTROL PANEL
Receiving

Set

5 BATTERIES

to Charger
By placing the "B" batteries within a cabinet
and employing the circuit given herewith,
a very handy and helpful arrangement is pro-
vided, which protects them from dust, short-
circuit and breakage. The "A" battery con-
nections are also incorporated on the panel
and thus lends itself to ready recharge. A
0 -10 -voltmeter presents an attractive appear-
ance and is very useful in testing the "A"
battery. -Evermont FiseL

SIMPLE SWITCH

Base of burnt -
out tube

Insulated wires

to Batteries

Tube socket
on back of

cabinet

Covering

The obvious advantages of using the above
switch speaks well for it. The base of a
broken tube is employed and fitted with a
large cork. Both "A" and "B" battery
connections are made and insured against acci-
dental run -downs, shorts, etc.

-Alexander Horsfall. racsssioll

NEIGHBORS
When Ephraim Crosby made a clearing far out on Valley

Road and built his house, he had no neighbors. He lived an
independent life, producing on the farm practically all that his
family ate and wore. Emergencies-sickness and fire and pro-
tection of his homestead from prowlers-he met for himself. Later
he had neighbors, one five and another eight miles away. Some-
times he helped them with their planting and harvesting, and they
helped him in turn. Produce was marketed in the town, twenty
miles along the cart -road.

Today Ephraim Crosby's grandchildren still live in the home-
stead, farming its many acres. The next house is a good mile
away. But the Crosbys of today are not isolated. They neighbor
with a nation. They buy and sell in the far city as well as in
the county -seat. They have at their call the assistance and
services of men in Chicago or New York, as well as men on the
next farm.

Stretching from the Crosbys' farm living -room are telephone
wires that lead to every part of the nation. Though they live in
the distant countryside, the Crosbys enjoy the benefits of national
telephone service as wholly as does the city dweller. The plan
and organization of the Bell System has extended the facilities
of the telephone to all types of people. By producing a telephone
service superior to any in the world at a cost within the reach of
all to pay, the Bell System has made America a nation of
neighbors.

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

BELL SYSTEM
One Policy, One System, Universal Service

" THERE'Sv1101YEY IN Ir" .-11
_H-ail5LEARN TELEGRAPHY±. --724-

__-_-_-_MORSE AND WI R EL ESS=:-.2_-_--S -
n

mir do m. omm. -m woo

TEACH YOURSELF i usual time, at trilling cost. with the wonderful
Automatic Transmitter THE OMNIGRAPH. Sends un-

limited Morse or Continental messages, at any speed, just as an expert
operator would. Adopted by U. S. Government and leading Universities,
Colleges and Telegraph Schools. 3 styles. Catalog free.

If you own a Radio Phone Set and don't know the Code,
you are missing most of the fun.

OMNIGRAPH MFG., CO. 22 Hudson St., NEW YORK

Print Your Own
Cards, stationery, circulars. labels. Presses
t12 tip. Paper Cotters 53 up. Save money.
Print for others, big profit. All easy, rules
sent. NVrite for catalog presses. type, paper
etc. 7k14 PRESS co.. N-47. eloriden. Conn.

Slake money chalk talking,. Send SI for snappy
program of trick drawings, with instructions by a
professional cartoonist. Satisfaction guarantud.

Circular free. Beide Art Service, Dept. 4. Oshkosh. W is.
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Book No. 13

Reflex Radio
Receivers

This is the reflex book
of the E. I. Co.
library. Contains 64
pages. Size 5 x 8 In-
ches. Handsomely
bound with a stiff card-
board cover printed in
two colors. Tells all
about the Reflex cir-
cuits of all makes and
kinds and gives all im-
portant details of each
individual circuit with
data of how to con-
struct same.

Book No. 11

How Radio
Is Received

By R. S. OULD
of the Bureau of
Standards of the U. S.
Government.
This is one of the
handiest of the E. I.
Co. books for t h e
amature radio listener.
It explains in a very
clear way how Radio
is transmitted and re-
ceived. It contains
64 pages, size is 5

x 8 inches and is
bound with a stiff
cardboard cover and
printed in two colors.
Price 25c.

On Sale at
All Radio and
News Dealers

en..9

THE EXPERIMENTER S. IS

REFLEX
RADIO
RECEIVERSea,:1

r E EOELPAAN0A

4".

REFLEX
The Economy Circuit

The Reflex is the startling circuit. The results
from the Reflex are sometimes more than startling.
Every amateur radio set builter will want this
handy book that tells you everything about the
various reflex circuits and how they are constructed.

j/
M14,4''''''''

c0.;-

How Radio Is Received
This new book of the E. I. Co. tellls thoroughly and
completely just how radio is received. How the
radio waves originate, are sent out into space and
finally received on the antenna and telephones. It
enables you to understand the principles of the
reception of the voices and music you receive daily
out of the air.

The E. I. Company
SOLE DISTRIBUTCRS

The Consrad Co., 233 Fulton St.
New York Cityonsr

"RADIO'S FOREMOST PUBLISHERS"

Science and Invention for January, 1925

RHEOSTAT DIAL
NAL. GLUEENTOPANEL

KNOB AND POINTER
An old watch dial, especially one of the
radium variety, makes a fine stationary dial
for use in rheostats and other radio controls.
A generous amount of glue smeared on the
back of it readily attaches to the panel.

-George Vatcher, Reporter No. 9608.

LOUD SPEAKER

18
2 SIDES 17'

ONE EACH FOR
TOP AND BOTTOM)

LOUD SPEAKER UNIT

ir
2

CARDBOARD TO
PLASTER OF PARIS FIT- TOP AND

BOTTOM CURVES
A good loud speaker giving plenty of volume
and a mellow tone is made from three ply
wood that can be obtained from an old phono-
graph box or any thin wood. The illustra-
tions show how the horn is cast in a plaster -
of -Paris base. After completion it is given
a coat of light varnish. -L. I. Dupuy.

BATTERY SWITCH
HOUSE LINES

CHARGER

CHARGING)
LINES

3 POLE SET

DOUBLE THROW SW ITCH
By wiring up a three -pole double -throw switch
in the manner shown in the diagram, a con-
venient method for connecting the battery
either to the charger or the set is realized.
When so connected, there will be absolutely
no danger of burning out tubes of a receiving
set through accidental short circuits. This
arrangement also avoids dangerous loose
wires, fooling with clips, etc. -L. Ringer.
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AERIAL

ssl

CRYSTAL STAND BY

TO Ql
GN'D VARIO-

COUPLER

CRYSTAL
DETECTOR

-,- VARIO.-
7 COUPLER

2 MEG. VARiOmETER

- 11101011101 r
When one of several things happens, such as
the burning out of a tube, or a dropping off
in voltage of the "A" or "B" battery, the
crystal finds itself readily available. By con-
necting one in series with a single circuit
jack across the secondary circuit, as is shown.
it merely necessitates the plugging in of the
phones to continue an interrupted concert.

-Samuel M. Malkin.

UNIQUE VERNIER

7
CONDENSER

DIAL

\ I

PLUG

PANEL

AMP
tv

RUBBER
WASHER

JACK

j
When designing the layout of a panel, if the
output jack is placed underneath a variable
condenser or variometer, the phone plug, when
fitted with a rubber washer, acts as a prac-
tical vernier control. A circular piece of gum
rubber is slipped over the end of the plug
and cemented on, after which plug may be
inserted into the jack and be used without
danger of breaking the circuit. Care must
be taken in making the measurements exact,
else one will run into difficulties.

-Irving Mower.

This vivid demonstration of all modern street lighting
methods is set up and maintained by the General
Electric Company, the Cleveland Illuminating
Company, and the city authorities of Cleveland.

Forty Streets in One

Co-operationbetween
city authorities and
large designers and
builders of electric
lighting systems
makes for progress,
for safety, and for
municipal advance-
ment. The services of
G -E electric lighting
engineers are always
at the disposal of
forward -looking com-
munities.

GENE 1

This is a section of East 152d
Street, Cleveland. Forty elec-
tric switches control as many
different circuits. By turning
one switch after another,
every method of street lighting
by electricity is demonstrated.
City engineers are invited to
witness this experiment, and
others of equal interest at
Schenectady, N. Y., Harrison,
N. J., and Lynn, Mass.

AL ELECT I IC

Deals with Art, Nature, Physical and
Mental Culture. For Artists, Students,

eTHINKERS. Stands for The B 0 D Y
BEAUTIFUL, Mind intellectual, Soul intu-
itional. Prints drawings and paintings
showing Ideal Human Proportions, life

photos, illustrations, designs, cartoons, comics, etc. Inspiring articles,
poems, art lessons, assignments, criticisms, etc. Invaluable to all seeking
POWER of Body, Mind, Soul. Nothing like it. Can't be described.
Money refund if not satisfactory. YOU WILL LOSE unless you
CUT THIS OUT and send with $1 NOW

for 5 Mo. Trial Sub. (No free samples)
ART A's,13 LIcE, Dept. 252, KALAMAZOO, MICH.

TAM M E R MORE
SKill the fear of stammering. Re-education the
key. The widely famed Hatfield Method fully
outlined In an accurate, depenthible, worth.
while book-"HOW TO STOP STAMMERING." la
has inspired thousenris. Free cony today.

THE HATFIELD INSTITUTE. 109 N. Dearborn. Chicago. III.

Wonderful, new device, guides your hand; corrects
your writing in few days. Big improvement in three
hours. No failures. Complete outline FREE.
Write C. J. Orment, Dept. 44 St. Louis, Mo.
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How This Man
Won Success
As an Electrical Expert

General Manager of his company at 28 years of age/
His own boss-owns his home-married and happy and
prosperous-that's the remarkable success achieved by Wal-
lace H. Rohrschneider, now General Manager, Secretary and
Treasurer of the liustisford Light, Power and Manufactur-
ing Company of Hustisford, Wisconsin.

Mr. Rohrschneider got his start toward his quick and
brilliant success at School of Engineering of Milwaukee.
There he received the practical, intensive and specialized
training that enabled him to make good in a big way.

Why Don't You Get Into
This Big Pay Field?

The same kind of training that put Mr. Rohrschneider
into the ranks of the highly -paid Electrical Specialists will
qualify you for brilliant success in this fascinating field of
unlimited opportunities. Come to America's Greatest In-
stitution of Electrical Education. Learn by actual practice
in our big laboratories with their magnificent equipment,
including motors, dynamos, switchboards, ignition and
lighting systems, etc. Recognized experts give you personal
Instruction every step of the way.

Earn Your Way Through
This Great College

You can earn money to help defray your expenses while
sou are learning. Our wonderful co-operative plan brings an
Electrical Career within the reach of every ambitious man.
Our Free Employment Department secures positions for those
students who wish to earn part of their expenses. In addi-
tion, the Department will help you get a good position in
the Electrical Industry when your training is completed.

BIG BOOK FREE-Mail the coupon today for our big
aew illustrated catalog. Check the course that interests you
most and we will send you special information. Read about
the School that trains men for practical and quick success.
See how easy it is for you to get the training that will
enable you to step to a splendid position and a handsome
income. Mail the coupon right NOW. No cost or obligation.

Next Term Opens January 5th.

ScH001°IEtTIFERING
Dept. S.8.1.-12813. 415 Marshall St., Milwaukee. Wis.

MAIL COUPON NOW

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. S.81.1. -125B. 415 Marshall St.. Milwaukee. Wis.

Please send me without any cost or obligation, full particu-
lars of the electrical course I have checked and your big
Free Rook telling about your institution and how it will fit
me for a big position in the electrical field. Also tell me
about your Earn -While -You -Learn plan.

(Cheek courses interested in, and
be sure to give your education.)

-School of Practical Electricity -6 months or 1 year course.
Complete general course, covering entire electrical field.
-Institute of Electrotechnics-12 to 10 months' course.
Practical electrical training combined with thorough Acad-
emic education.
-College of Electrical Engineering -3 years' course, Reg-
ular collegiate work granting B. S. Degree. 14 High School
units or diploma from our Institute of Electrotechnics re-

elulred for entrance.
-Commercial Electrical Engineering -1 year course. Thou-
sands of Trained Men wanted in this new profession. 14
High School units or diploma from our Institute of Electra -
technics required for entrance.
..-School of Automotive Electricity --3 to 6 months. Covers all
systems of starting, lighting, ignition, and storage batteries
for automobiles, tractors, air -craft, etc. Intensive practical
course.

One year Auto Electrical Engineering Course.
-Armature Winding and Motor Generator Repair Course -
3 to 6 months' course. Brief, but intensely practical, lead-
ing to well -paying novitions.
-Electrical Home-Serviee Training with laboratory facili-
ties, for those who cannot come to Milwaukee.

Name

Street

City

Age

State

Education

TIN CAN COVER DIAL
TIN CAN COVER. KNOB. RUBBER ERASER.

The cover of a tin can be salvaged and
utilized as a handy dial. It is fitted with a
rotary eraser which acts as a vernier, and is
calibrated in the usual manner.

-E. R. Gilmore,

MULTIPLE DETECTOR

OVAL HERD

SCREW

BRASS BALL

LEAD
(D)

/CAT wHistrEn
STRANDED WIRE

COPPER

CONNECTING

CUPS

LEAD

HARD RUBBER
DISC

Very often the sensitive spots on a crystal
are lost and when in necessity, it is usual
that they cannot be found. By building one
of these multiple crystal holders, it is possible
to revert instantaneously to a sensitive crystal.
The drawing clearly shows its construction,
four cups being mounted on a circular bake-
lite or hard rubber disk. -F. J. Bruno.

SOCKET SUSPENSION

A non-microphonic socket mounting is made
simply by following the above suggestion.
Four short brass wire springs are placed as
is shown and alleviate noise to a great extent.

-J. Futterman.

VERNIER DIAL

00111111440, Vernier dial4#14 glued to knobI t /II

N I
I 1.

Cardboard

If a small cardboard dial is glued to the
vernier knob of a condenser, accurate cali-
bration of wave -length can be obtained. A
white marker is scratched on the knob of the
large dial. -R. H. Watkins.

"'Credit!
Direct
from the
Maker

8
Adjustments

'dorm,-anddirect fromfactOry
Only $1.00 down buys the.
famous Studebaker Insured Watch
direct from the factory at the low
factory price. Choice of 54 newest
Art Beauty Cases, in white gold,
green gold or yellow gold effects: 8
handsome dial designs. Mall coupon
for beautiful Style Book in colors-.
Sent Free!

21 Jewel Extra thin
STUDEBAKER

The Insured Watch
Has 21 Jewels -8 adjustments-and is insured for the
lifetime of the owner. The masterpiece of timepieces
at an amazingly low price.

Watch Chain FREE!
For a limited time we are offering a beautiful Watcb
Chain FREE. Write while offer lasts.

Mail Coupon for FREE Book
Mail coupon today for magnificent Studebaker Book
of Advance Watch Styles. Find out how you can
buy direct from the factory-save money and own one
of the finest watches made. The Book shows 54 newest
thin -model designs in Art Beauty Cases. Sent FREEI

STUDEBAKER WATCH CO.
Dept. E-97 South Bend, Indiana

Canadian Address: Windsor, Ontario
Ask for Ladies' Bracelet Watch Folder

Ask for Jewelry Folder

STUDEBAKER WATCH CO.
I Dept. E -97 South Bend, Indiana
IPlease send me your Free Book of Advance Watch
Styles and particulars of your $1.00down offer.

I

If you live in Canada send your inquiry
to our Canadian offiee: Windsor, Ontario.

Name
Address
City State

f-1 Check here for F-I Check here for
Lai Ladles Watch Folder I___I Jewelry Folder

E
Fine Tone

$20 InstrMuments
We havea wonderful new copyrighted .system of tee netsmusic by mall To first pupils in each locality we will give free  MO

a verb Violin_,Tenor Banjo. Ukulele, liawahan-Guitar, Banjo. Men-
dsolin, Banjo -Ukulele. Benie-alendolin. Cornet or Banjo -Guitar abeo-
lately free. Alm teach Piano and Organ. Very small charge for
lessons only. Four lessons will teach you several pieces. Over
100,000 successful players. We guarantee Bk10.0. or no charge.
Complete outfit free. Write today. Devi. 149 No obligation.
Slingerland School of Music. 1815 Orchard St. Chicago.

MORE PROFITS
To Dealers Who Buy Nationally
Advertised Radio Goods from Our
Bargain Catalog! Write for It Today/
AMERICAN RADIO tA-1.% CO.CM 6 WEST 14tItt, ST. KANSAS CITY, M 0
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LOCATION FINDER
CRYSTAL

SENSITIVE
SPOT imAnINARY LINES

Having found all the sensitive spots on the
surface of a good crystal, an actual record in
the shape of a plan will help materially, when
in a hu-ry. The surface is divided into tri-
angles and all sensitive spots plotted.

-K. Liu.
RADIO CHANDELIER

LIGHT WIRES CEILING

LOUD SPEAKER
UNIT

CEILING PLATE

COLORED
GLASS

112101M1

p

PHONE
CORD TO SET

SOLDER IN JOINTS

HORN AND
CHANDELIER

LIGHT

06113O liSIVIDOUVV
By placing the reproducer unit in the canopy
of a fixture of the type shown, an excep-
tionally good loud speaker arrangement is had.
Else, the horn of the loud speaker is adorned
with a few embellishments and fastened as is
depicted. This presents a very pleasing ap-
pearance, besides being practical.

-Donald Crow.
PANEL DETECTOR

CRYSTAL CUP

CRYSTAL

CATWNISKER-

SPRING -

SOLDER

BRASS BLADE

PANEL

BUSHING

KNOB

BUSHING
THREADED

TO FIT
SCREW

A crystal detector capable of very delicate
adjustment is constructed as shown and af-
fords neatness in appearance. The crystal
cup is soldered to a short length of brass bar
to which a knob is attached at the other end.
A spring placed on this keeps the crystal
rigid, while a vernier arrangement allows ex-
tremely fine adjustment.

-Samuel M. Malkin.

Thousands Can Draw

Who Have Never Even Tried
Cartoonists earn from $50 to far over $300 a week. Why tie yourself
to work that is drudgery when through a remarkable new method you
can easily learn at home in spare time to draw cartoons that SELL?

THOUSANDS of men today are work-
ing at routine, uninteresting jobs who
could be successful cartoonists. Many

are earning pitiful salaries who could make
wonderful salaries in cartooning. Briggs,
Fox, Fisher, Goldberg and other leading
cartoonists are credited with earning more
than the President. Yet a few years ago
many of our most successful cartoonists
never dreamed they could draw a good
cartoon!

The World's Easiest, Pleasantest
and Best Paying Profession

Just watch a cartoonist work. A few little
lines-a couple of simple curves-a splash
of black here and there-and then you see a
splendid cartoon before you. With a few
strokes of his pen he has taken some little
incident of his day's experience-some hu-
morous or sad scene he has witnessed-and
produced a cartoon which tells the entire
story to thousands of newspaper readers.

New Easy Way to Learn
Cartooning

This fascinating ability to draw cartoons
can now easily be yours-this ability which
can mean so much real pleasure and profit
to pw. Through a wonderful new method
you receive right at home through the mail a
complete training in cartoon making, and
personal corrections on all of your work

949

from one of America's most prominent car-
toonists! With his help you can, in an
amazingly short time, learn to draw the
comic strips, humorous, political, and ani-
mated cartoons which are in such big de-
mand.

Learn More About Cartooning
Send for FREE BOOK

Never have cartoons been so popular.
Millions of dollars were spent last year on
cartoons of all kinds-and every week news-
papers increase the amount of cartoons used.
Get full details on the amazing opportuni-
ties in this fast growing field of Cartooning
and full information on. this remarkable
home -study method. Mail coupon for FREE
BOOKLET today.

Washington School of Cartooning
Room 261C, 1113 -15th St., N. W. Washington, D. C.

Washington School of Cartooning
Room 261C, 1113 -15th Street, N. W.,

Washington, D. C.
Please send me without obligation, your illus-

trated FREE BOOKLET on Cartooning.
Name

(Write name plainly)
Address

City State

If under 16 years, please state age

7 I * Mt s
A,id big battery charging profits to your income. Just. $35 cash
puts this HB 8 -Hour Constant Potential Battery Charging outfit
in your shop-complete--all ready to set up and operate. Easy
terms on balance. This Mt Is the lowest -priced complete outfit
on the market. 30 days' trial on money -back guarantee. Ideal
equipment for the small battery shop. No experience needed to
install -or operate. HR Users clear $150 to $300 monthly profits.
Write for free bulletin No. 252.
HOBART BROS. COMPANY Box S-1 Troy, Ohio
Pays For Itself Earns Bi4 Profits

Shot Guns Breech Loading $4.50
Like Cut

It is the U. S. Cal. 45B. L.
Rifle. Barrels cut to 22 inch length.

Rebored smooth for Bird shot. Rifle Barrels
interchangeable, same length $2.00 extra Bird shot
Cartridges for these guns. $3.00 hundred; Ball cart-
ridges. $3.00 hundred. Send for Catalog.
W. Stokes Kirk, 1627 FK, North 10th St., Phila., Pa.

RADIO'i
Get it now-before
parts to buildone. ' your name.you buy t or
For Consumers FREE 100 Pages

Just send
rein.,,'~8 i Ps all kinds of compt. le t. -se. Partsand A cressorimi

u be so kind as to add the name o or more
friends you believe will aeon want radio goods? Thank Yo.,

I LibertYM.O.House,Dept A260 106LibertyStji.Y.
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13" x 5' South Bend Quick Change Gear Lathe

PRICE LIST OF
POPULAR SIZES

Size of
Lathe

Standard
Change
Gear

Quick
Change

Gear

9"x3' $211.00 $241.00

11"x3q, 244.00 284.00

13"x6' 316.00 366.00

15"x6' 376.00 431.00

16"x8' 438.0C 498.00

18"x10' 656.00 721.00

Price $354.00

EASY PAYMENT PLAN
THE EASY PAYMENT PLAN allows you to install a SOUTH BEND

LATHE in your shop, by making one payment with the order; the balance to
be paid month by month, the amount depending upon the size of the Lathe.

Catalog No. 82 gives complete information on SOUTH BEND LATHES
and the EASY PAYMENT PLAN. SEND FOR IT TO -DAY.

SOUTH BEND LATHE WORKS
390 E. MADISON STREET SOUTH BEND, INDIANA, U. S. A.

SOUTH BEND LATHES

GEORGE FULWELL'S HOTELS
Hotels for Wife-Daughter-
Mother or Sister-and Dad
Central-Comfortable-Homelike
MODERN CONVENIENCES

DETROIT, MICH. CLEVELAND, OHIO
Hotel Normandie Colonial Hotel

$1.50 to $3.50 $2.00 to $4.50
R. C. PINKERTON, Res. Mgr. WM. E. GAMBLE, Res. Mgr.

Hotels Start You With
Salaries up to 9500 a Year

with vourlivine
Hotels, restaurants, clubs, apartments, everywhere need
trained men and women-salaries to start up to $3.500 a
year with your living. Over 70,000 high-class positions
Paying up to $10,000 a year are open every year in the
hotels of the United States. Today this is the FIRST IN-
DUSTRY IN AMERIA with over 0992,594,968 in new
hotels being built in 1924-exceeding by $200,000,000 the
next largest industry. These new hotels, restaurants. etc.,
will need over 60,000 trained men and women.
You can have one of these high-class big -pay positions, with
luxurious meals and apartment and fascinating work. No
previous experience necessary. The Lewis Schools guarantee
to give you the valuable knowledge that it has taken some
of the most successful hotel men years to obtain-men who
are now making $5,000 to $50,000 a year. We train you by
mail in your spare time at home with the Lewis Simplified
Study Plan, and we put you in touch with big opportunities.
Our students employed, our methods endorsed by leading
hotel men evervwhere. Send today for Free Book, "YOUR
BIG OPPORTUNITY," showing how we can train you for
one of these splendid positions in 20 weeks or less, and
explaining our Money -Rack Guarantee.

LEWIS HOTEL, TRAINING SCHOOL
Room 0.3488 Washington, D. C.

FREE BOOK COUPON
LEWIS HOTEL TRAINING SCHOOLS.

Room 0-3488. Washinaton, D. C.
Send me without obligation the Free Book, "YOUR

BIG OPPORTUNITY."
Name
Address
City StateiLli==11=1====== =============

How to Get a
Position with the

U. S. Government
Thousands of appointments are

made yearly. Good salaries-short
hours-liberal vacations (as much
as 30 days in some branches of
the service). Positions open now
in Washington and in other cities.

"Pull" and influence unneces-
sary. Common school education
sufficient as groundwork for most
positions. The International
Correspondence Schools will pre-
pare you right at home to pass
your Civil Service examination
with a high mark.

Mail the coupon today for 48 -page
Free Civil Service booklet.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6190-D, Scranton, Penna.

Without cost or obligation, please send me a copy
of your 48 -page CIVIL SERVICE BOOKLET,
which tells how I can secnre a good -paying posi-
tion with the U. S. Government.

Name

Address
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JACK SWITCH

KNOB 4 SHAFT FILED AS SHOWN
A cheap as well as efficient filament switch
can be made by utilizing an ordinary single
circuit jack which is fitted with a short length
of brass rod filed at one end and fitted with
a small knob at the other. Two small pins
running through it prevent it from working
loose. In this way the different functions of
a more complicated circuit may be readily
controlled, positive contact being established
at all times. -Halbert H. Clark.

DUPLEX TUNING UNIT
CONDENSER WITH 5PIDERWED
HOLLOW SHAFT COI LS

COUPLING CONTROL
For those building a portable set, this idea
will go very welL The vernier plate from a
condenser is removed and in its stead is
attached a spider -web coil. The inner rod is
thus made to vary the coupling between the
coils of the receiving set. As can be under-
stood, this arrangement allows of compactness
to a greater extent than can be achieved by
any other means. Flexible leads are con-
nected to the movable part and terminate in
binding posts on the base.

-George E. Johnson.

TANGENTIAL CONTROL

tiA5 E.BOARD

HONEYCOMB COIL MOUNTINGS \
PANEL

WHEEL TO VARY COUPLING
By attaching a honeycomb coil mounting on
the back of a panel and equipping it with
small wheels such as of bakelite or the ordinary
typewriter eraser, a method for varying the
coupling between the honeycomb coils is the
result. Rheostats can be equipped in a simi-
lar manner and present a very pleasing ap-
pearance. The slots in the panel to accom-
pany these controls are best cut by drilling
a series of holes of the required diameter and
using a file to finish up. -E. M. Abbott.
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THE SPOOL AND PLANE
The spool will evidently roll .uphill or

downhill depending upon which motion tends
to lower the weight W. Suppose the spool
drops (or rises) a vertical distance H while
rolling a distance C equal to the circum-
ference of the rim. In so moving it will
roll up (or unroll) a length of cord equal
to the circumference c of the drum. If
the height H of the plane is less than the
circumference c of the drum it is evident
that the spool will roll uphill since in only
that event would the weight descend. But
if the height H is greater than the cir-
cumference c the spool will move down hill.
On considering the similar triangles OBD
and EFG it can be seen that 11/ =. OB/OD,
and OB/OD is greater than r/R and there-
fore greater than c/C. Hence HiC is
greater than c/C and H is greater than c.
Therefore the spool will roll down hill.

Perhaps a simpler way to arrive at the
same conclusion is to consider the action
of the force W with reference to the piv-
otal point A where the spool comes in con-
tact with the plane. The line of action of
this force BDC passes the plane somewhat
below A. Hence it will tend to turn the
spool downward. If the line BDH passed
through the plane above A it would tend to
turn the spool upward while if it passed
through A itself the weight would have no
tendency to turn the spool either way.

THE GEOGRAPHICAL CENTER
The geographical center of a country may

be determined by pasting a map of the coun-
try on a piece of pasteboard and cutting
around the border. Then suspend it from a
pin thrust through one corner into a wall.
If the map hangs freely the geographical
center will lie along a line drawn vertically
downward from the pin. By changing the
point of suspension to another corner a sec-
ond line can be determined which passes
through the geographical center. Then since
the geographical center lies along both lines
it must lie at their intersection. For the
United States this point is not far from
Junction City, Kansas, but probably some-
what further west.

THE ELECTRICAL CIRCUIT AND THE
PLATFORM BALANCE

By means of a compass needle it can be
readily shown that a magnetic field sur-
rounds a wire carrying an electric current.
The reaction of this field with that of the
earth tends to make a wire move at right
angles to the earth's field. It can also be
shown that if the thumb, forefinger, and
middle finger of the left hand be extended
at right angles to each other with the fore-
finger in the direction of the magnetic field
(earth's), middle finger in the direction of
the current the thumb will point in the direc-
tion in which the conductor will tend to
move. Applying this rule it will be seen
that the force is downward on the platform
B and upward on the wire on platform A.
Hence weights would have to be applied to
platform A to secure an exact balance. The
unbalancing force would be slight in the
problem here given-about half a gram for
most places in the United States, depending
upon the strength of the horizontal compo-
nent of the earth's magnetic field.

MOISTURE ON A FLAT -IRON
Water is one of the combustion products

of illuminating gas. Ordinarily the water
passes away unnoticed in the form of vapor,
but when a cold surface such as that of a
flatiron is present some of the moisture
may condense in small droplets.

The Kit Contains

the six essential
SUPER HILCO-
D YNE instruments,
together with the re-
quired number of
H IL CO Precision
Fixed Condensers and
a 20 -page book thor-
oughly describing and
illustrating by text and
blueprints all details
of the SUPER
HILCO - DYNE RE-
CEIVER.

Price of book separate
from the kit-$1.00.
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and superior to
any other circuit.

The SUPER-HILCO-DYNE RECEIVER
-a seven tube set superior in every way
and different from the conventional super
heterodyne (note wiring diagram below) is
made from the $30 SUPER HILCO-DYNE
KIT and about $45 worth of standard radio
parts sold by any dealer. It operates

either on storage battery or dry cell tubes.
SELECTIVITY-A fan receiving in New York next to the high
voltage elevated railway tunes in or out all the nearby high
powered broadcasting stations and gets what he wants when he
wants it.
DISTANCE-A fan receiving in a large metropolitan hotel
uses the steam radiator as his antenna and gets coast to coast
reception.
TUNING-Only two dials. Stations can be located today, to-
morrow, or next month by turning back the dials to the place
where those stations came in before.
CONSTRUCTION-Inexperienced fans all over this continent
have built these sets without trouble.
RADIATION-Not a squeak, squawk or squeal comes from
the SUPER HILCO-DYNE to bother your nearest neighbor.
It does not radiate.
DISTORTION-Absolutely true tone qualities from the lowest
note of a base horn to the highest note of a coloratura
soprano.
VOLUME-You can dance any night with a SUPER HILCO-
DYNE RECEIVER. Loud speaker reception on all stations.
WAVE RANGE -90 to 600 meters.
SIZE OF RECEIVER-Only 7" x 28" panel.
Each SUPER HILCO-DYNE KIT is thoroughly tested the
air core transformers are matched and balanced in our own
laboratories.
Here is selectivity, great distance, volume, clarity, easy tuning,
simple construction. It is your set, custom built to YOUR re-
quirements. It is the ONE you want; the ONE you have been
hoping for. Order from your dealer or send for descriptive liter-
ature on the SUPER HILCO-DYNE KIT and other famous
Hilco radio apparatus. Address Dept. 16.

Scientific Radio apparatus that is distinctively
different and superior in efficiency and appearance.

?'"-ttr.-ovn.
SUPER.- HILCO - DYNE BOOK

'  v v`\,..\ 0

, t\..\'

APRIL'. MEG- CO- Allanla,cia.

FREE
VACUUM ,TUBE

S etRadios 0
Wanted FREE!The Set you always

Areal RADIO SET-Listen O.
in on Concerts, Lectures,

RUSH roar name sittlitgiz

Singing, etc. Call receive 75 to 100 miles

ABSOLUTELY FREE
Don't delay. Write today for FREE RADIO PLAN.

Home Supply Co., 131 Duane St., N.Y. Dept 139
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"LIGHTING FIXTURES"
READY TO HANG

Direct from manufacturer.
Completely wired including glassware.

Send for Catalogue No. 26
(Just off the Press)

Special Proposition to Dealers
ERIE FIXTURE SUPPLY CO.

Desk B Erie. Pa.

BLANK CARTRIDGE PISTOL
Protection against Burglars. Tramps. & Dogs

PRICESPRICES---7...t.cc,

...-,
\,

TW ..weli mann and et.'active; mdellod en
latest type of BevolTer:
appearance alone is
encash to scare  burr.
far. When loaded it mid,
De es effective as a real
revolver without danger telife. It takes stan-
ard.= Cal. Blank Cartridges obtainable ey -
where, Price 50c., Superior osulity 4,1 00 at.
paid. Blank Cartridges, by express. 50C"per 100.

JOHNSON SMITH CO, Dept. 182 Racine, Wls.

50C:$ fit
POST-
PAID

MODEL SLIDE VALVE MARINE
ENGINE-

'/z" bore. $12.75, or .is" bore, 115.75
You will probably Irish to make your
own model boat hull, but what about
your power "nit? We are builders of
working model engines and boilers of
many types. We can supply you with a
Power unit that will meet the require-
ments of your porticulsr model beat.
Boiler, Shin and Naval flttInna. Romig
wnek. Lao-- +'a..p.net ...feleeee.

BATHE MFG. CO
Dent. 2. 5214 Woodland Ave.. Phila.. Pa.
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eA thoughtful, helpful, useful gift
THE Remington Portable is truly a universal gift-welcomed

by people who write, much or little, the world over. It is
saving the time of countless women. It is greatly assisting chil-
dren in their school work, and properly training them for the
future. It is indispensable to the college student of today. And
men find in the Remington Portable a little helper always ready
to lighten every writing task. It is the modern way to write.

The Remington Portable, complete with case, and in a beauti-
ful Christmas container, $60. Easy payment terms if desired. For
sale by all Remington branches and over 5000 dealers.

Remington Portable DeLuxe
A distinctive model in ivory tone finish and handsome brown
leather case. A limited number available at $75.00 each.

ifIrite for illustrated "For .You-For Everybody"

REMINGTON TYPEWRITER COMPANY
Dept. 14, 374 Broadway, New York

Remington
Portable

THE RECOGNIZED
LEADER-IN SALES
AND POPULARITY

THE STINGING OF A BALL BAT
If in swinging an athlete's hammer pre-

paratory to a throw the wire should strike
some obstacle it is very evident that the
inertia of the hammer would cause it to
give a violent jerk to the hands. Similarly
in swinging a ball bat the behavior is much
the same as if its entire mass were con-
centrated in one spot (the center of per-
cussion) and whirled about a pivotal point
like a hammer about the hands of the
thrower. 'If a ball strikes squarely on the
center of percussion the bat is merely re-
tarded in its swing and scarcely any force
is applied to the hands. But if it strikes
at any other spot the reaction tends to turn
the bat about some point other than its
normal pivot and hence jars the hands more
or less painfully.

THE PAPER SAW
Centrifugal force tends to keep the paper

stiff and straight, and if the disk is whirled
rapidly it becomes virtually quite rigid.

ACCELERATION AND WEIGHT
As the weight W descends it will move

faster and faster, i.e., accelerate, because of
the constant net force equal to W-w act-
ing upon the system. The effect is just
the same then as if one were pulling up a
small weight w and dropping a large weight
W. Pulling up a mass with acceleration
would increase the force on the arm of the
lever, while dropping a mass would tend to
decrease the force. But since the decrease
is more than the increase it is apparent that
the drawscales supporting the system will
show a force, which will be less when the
weights are moving than when they are sta-
tionary.

THE BULLET AND THL PANE OF GLASS
A fast moving bullet may pierce a sheet

of glass so quickly that it actually doesn't
have time to shatter before the bullet is
through and on its way again. Such a
bullet will leave a hole nearly as smooth
as if it had been drilled. A slow moving
bullet or a stone is retarded more by the
pane and so contributes more of its energy.

THE BAROMETERS
A mercurial barometer will read accu-

rately only for the particular altitude and
latitude for which it was calibrated. At
other altitudes and latitudes the changes in
the earth's gravitation force are often suffi-
cient to make slight although noticeable
changes in the reading even for the same
atmospheric pressure. Corrections for lati-
tude are only necessary when precision read-
ings are required as they are too small to
be important in ordinary cases.

6 TO 120 VOLT CHARGER

A distinctive advantage of this new vibrat-
ing rectifier is its ability to charge at vary-
ing rates as desired, up to 120 volts -of "B"
batteries in series. This eliminates the ne-
cessity of rewiring 24 volt sections in paral-
lel in order to charge them. Two, 4, 6 or 8
volt "A" batteries may also be charged at a
5 to 7 ampere rate. The charger is furnished
with meter, fuse plug, socket for lamp to
vary "B" charging rate, 6 feet of lamp cord,
and two charging wires, 4% feet long.
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AMAZINGLY LOW
PRICED 1925 MODEL

GOVERNMENT
TESTED SIDE

WHEELER

"[UST received. Limited
J quantity of brand new1925
famous "TROOPER. Side
Swing revolvers. Specially built
of the finest tool steel and Gov-
ernment . Not to be com-
pared with ordinary guns. Shoots
any standard American cartridge.
Special introductory price for short
time. Only one gun to a customer.

32 cal. 6 -shot . . . $17.45
32, 20 or 38 cal. 6 -shot . $18.45

PAY POSTMAN ON DELIVERY plus postage.
Money back promptly if not satisfied.

William Ward Co.. Dept. HA1W
1269 Broadway. New Yoe,'

Makes Autos Go 49 Miles
On One Gallon of Gas

Sioux Falls, S. Dak.-James A. May of this city
announces the perfection of an amazing device
that is enabling car owners to more than double
their mileage from gasoline used and at the same
time remove every particle of carbon from their
motors. Many cars with this device attached have
made over 49 miles on a gallon. It is automatic
and self-regulating and can be attached by anyone
to any car in a few minutes.

Mr. May wants agents and is willing to send a
sample at his own risk to anyone who will write
him. Just send your name and address to James
A. May, 1920 Lacotah Bldg., Sioux Falls, S. Dak.

Ja

Electrical ,i'inounrsaengormtmletned oft tanmibei:

Over 4000 men trained.
Con,1,11,,I course in Theoretical and Practical Elec-
trical including

Engineering close-
lyrelated

subjects of Mathematics and Mechanical Drawing
taught by experts. Students construct motors. install
wiring, test electrical machinery. Course complete

In One Year
Established in 1095. Prepare for your
Profession in the most Interesting city
in the world. Free catalog.

BLISS ELECTRICAL SCHOOL
106 Talioma Ave., Washington. II. E.

A Wonderful Book
on Finger Prints
FREE to YOU!

FULL of Thrilling. True Stories of crime mysteries
solved through Finger Print Evidence by some of
America's greatest Finger Print Experts. Grip-

ping illustrations. Greatest book ever published on
the subject. Send for your FREE copy TODAY.

UNIVERSITY OF APPLIED SCIENCE
Dept. 14-21 1920 Sunnyside Ave. Chicago, III.

RADIO CATALOG
Crammed full of Biggest

100 Live Pages Bargains
in Sets.
Parts and
A c cess-
a r ies -

Everythme 7
may need to build
3r equip any set.atiefction or
your money back.
Don't Delay!

Send for it
Liberty M.O.House.DeptA201106LiberlySt.,TN.Y.0ODAY!

Lontaine inter-
esting explana-
tion of mar- lens
benefits
of Radio 44which
you may
enjoy-told hs
langurwe

.Youdestanehould
get it before baying.

FREEYcnarNam,. .e, A$17z_s VALUE
Inlaid m.o., NEVER SOLD FO LESS

THE PERFECT WRITING INSTRUMENT
The New Improved Writes like pencil with
INKOGRAPH Ink betterthan good foun-

tain pens. Wont akip,
blot, scratch. leak, clog or soil hands. Makes 3 or
4 carbons. 14 kt. gold point. ahaped like fine lead
pencil point. Guaranteed. SEND NO MONEY.
Pay postman SI pins postage. Agents wanted.

CrOGRAPII CO..Inc..1931.1Centre St..NewYork

Fortune Telling
Globe! CRYSTAL Tan
answers every question-- Love. Mar
rises, Money, Luck, tdystif ying.thril-
ins, immolating game. 54 Outfit lit-
chis]. inches round Crystal Globe:
168-pg. Book on Divination by Crya
tel. Dreams, ele.t also Book "Cow to
Converse with Spirits,' Cut Priee

Send 20c for postage-
Pay the balance 152,251 $ .45
when delivered.

PARK PUB. CO.
Park Row BDonldg., Newyork

t. SC

Motous Hints
By TOM C. PLUMRIDGE

Rear Axles and Their Adjustments
111.11Z111211111111111111111,1111111,,tH11 .1 r

The first type of axle to be
known as the full floating type and is illus-
trated above. The entire weight of the body
rests on the axle housing and the axle shafts
themselves only serve to transmit the power
from the drive shaft to the wheels. The axle
may be removed without taking off the wheel,

considered is

In the three-quarter floating type of axle
illustrated above, the axle takes part of the
load of the body and also serves to drive the
wheel. The axle housing takes the rest of the
load that is not supported by the axle. In this
type, the axle can also be removed without

removing the wheel.

In the semi -floating type, illustrated above,
the axle not only takes all the load but does
the driving at the same time. This is a
cheaper form of construction, but it necessi-
tates taking the housing apart before the dif-

ferential can be reached.

SECTION

PINION -
LOCN

IVAIG GEAR

COYEP

PINION
ADJUSTMENT

-LOCH 80E7

-P/MKW GEAR

- CUT AWAY 70
SNOW GEARS

"D" Above illustration shows the location of
the pinion adjustment which may be reached
by removing the cover directly over the ad-
justment. The projection on the cap locks the

adjustment in position.

Do You Know
Why Men
Succeed ?

It is true that some men suc-
ceed by Luck.

It is likewise true that some
succeed by Pull.

But don't let that beguile you.
For every one hundred men

who succeed by Luck or Pull,
there are ten thousand who suc-
ceed because they deserve to!

Yes, deserve to!
Ability counts.
Executives are continually

looking for good men.
Nothing in the world can keep

you down if you make up your
mind to go up.

You can wait if you want to,
but five years from To -day you
will still be waiting-the shadow
of the man you might have been.

The time to send in this I. C. S.
coupon is-now!
.-- ...

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6 189-D, Scranton, Penna.

Without cost or obligation on my part, please tell me
bow I can qualify for the position or in the subject before
which I have marked an X:

BUSINESS TRAINING COURSES
O Business Management
0 Industrial Management

0 Salesmanship
0 Advertising

OPersonnel Organization
O Traffic Management

0 Better Letters
0 Show Card Lettering

['Business Lass 0 Stenography and TXPilfi
['Banking and Banking Law 0 Business Englieh
0 Accountancy (including C.P.A.) Civil Service
['Nicholson Cost Accounting Railway Mail Clerk
0 Bookkeeping Common School Subject

0
Private Secretary 0 High School Subjects
Spanish 0 French

TECHNICAL AND INDUSTRIALEILIltistra

tl n

COURSES
0Eleetrical Engineering
0 Electric Lighting
DMechanical Engineer
['Mechanical Draftsman
0 Machine Shop Practice
ORallroad Positions
0Gas Engine Operating
O Civil Engineer

Surveying and Mapping
Metallurgy 0 Mining
Steam Engineering 0 Radio

Name
Street
Address

o Architect
0 Architects' Blue Prints
ci Contractor and Builder
0 Architectural Draftsman

NConcrete Builder
Structural Engineer
AC huteommios tbrtyle 0vvoPthkarmael

0 Airplane Engines
0 Agriculture and Poultry
0 Mathematics

3-6-24

City Mate

Occupation
Persons residing in Canada ehould send this coupon to the
International Correspondence Schools Canadian, Limited,

Montreal, Canada

HONEYCOMB COILS
The Universal all -wave
inductance. Back and
front panel mountings.
Send 25c for Super
Het., R. F. and Honey-
comb Coil Circuits and
Complete Catalog.

Chas. A. Brandon,
Dept. 4, 815 Main St.

Buffalo. N. Y.

PLAY A TUNE IN
10 MINUTES! Itnintrisle, new

Tenor Banjo or Guitar. Amazing new in-vention. No knowledge of music necessary; no arse-
tice-you can play tunes right away. Easily attached to

tone 'gtun,1°,1 .E;palythi'ereaerd nwo:P.orgedjegi Final
BOOK and bargain

bligaHave Free Bookca motions.calint No

1 y7Tr'itePg?;y Y.
FERRI & CO., 1222 II, Saluted St., Otol, 1251, Mao, IILaaa
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TIPS
RADIO 'AMATEUR
CONSTRUCTOR

, (5455 CMUNCW

Book No. 1

Book No. 2

RMIO fREQUERCY

ithiPLIFICA11614

Hook No. 4

Book No. 6

Book No. 7

Many men fail in
building their Radio
sets because of souse
trivial error that
could easily have been
corrected b e f ore it
was too late. TheE. I.
Company h a a com-
piled a book that will
help you avoid all the
common pitfalls while
building your Radio
sets.

PRICE 25c

The man who wants
to build only those
I'RACT1CAL Radio
Sets that are guaran-
teed to give good re-
sults when properly
constructed will need
this book. Gives the
principal successful
hookups of practical
Radio Construction.

PRICE 25c

Question No. 1-What
is Radio? This is the
nature of the ques-
tions that this book
answers. Then it an-
swers questions on all
the principal parts of
a Radio Receiver. It
is a handy book to
keep in your Radio
File.

PRICE 25c

Distance lends e n -

chantment - and it,
the Radio Frequen,
A mplification that
brings in the distance
on your Radio Re-
ceiver. If you contem-
plate adding any Ra-
dio Frequency to your
set you'll want this
book at your side.

PRICE 25c

Don't struggle in the
dark, looking for sta-
tions-here is an in-
expensive book that
gives you detailed in-
structions on just how
to handle your Radio
set. You will be sur-
prised at the increas-
ed results that can be
obtained through prop-
er tuning.

PRICE 25c

No better book f o r
your work b e n c h.
Gives diagrams, hook.
ups a n d details onRadio Hookups ga-
lore. One of the most
complete hookup books
published. Authentica n d up-to-date I nevery respect. Thirst
edition now ready.

PRICE 25c

IN EVERY
HOME

A Radio Well
Understood
Complete satisfaction from any radio

outfit is usually based on the operator's
knowledge of the fundamentals of
operation.

The E. I. Co. books, as shown here,
are expressly written, by radio experts,
for the man who wants to understand
his radio receiving set. The important
points are all covered and fully explain-
ed in simple, everyday language.

Each book consists of 54 pages bound
with stiff board covers and handsomely
printed in colors. Their handy pocket
size enables you to keep them ready at
all times.

READ THE DESCRIPTIONS OF THE BOOKS
SHOWN HERE. PICK OUT THE BOOKS YOU
NEED OR IF YOU DO NOT SEE JUST WHAT
YOU WANT WRITE FOR OUR FREE LIST
OF PUBLICATIONS.

ON SALE
AT ALL RADIO STORES

AND NEWSSTANDS

Each Prepaid

The E. I. Company
Sales Agents

The Consrad Company
233 Fulton Street New York City

Everyone w h o con-structs a radio s e t
should know the sim-
ple fundamentals o
the various parts ofhis set. The E. I.
Company has set these
forth in a compactlittle book that is
valuable at all times.

PRICE 25c

The Vacuum Tube is
a marvelous piece of
apparatus. A short
study of it as given in
this book gives you
the principle on withal
very Vacuum Tube

Radio Receiver oper-
ates.

PRICE 25c

Everybody knows the
famous Neutrodyne
hookup. One of the
finest Radio Receivers
in use today. This 51 -
page E. I. Company
book gives an expla-
nation of every detail
of the Neutrodyne and
how it all works.

PRICE 25c

The simplest and yet
most complete Radio
Guide 'look for any
amateur broadcast lis-
tener. In print only
two weeks, fresh from
the press.

PRICE 25c

Anyone with thIN
handy book as a guide
can repair and keep
in order his own radio
set. Covers every de-
tail of the modern
radio sets and tells
how to locate and re-
pair any trouble.

PRICE 25c

Just off the pr e a s.
Hookups galore on the
finest and most up-
to-date reflex circuits
in use today. Dia-
grams a is d descrip-
tions on every modern
reflex.

PRICE 25c

ALL ABOUT.
RADIO PARTS

Book No. 8

Book No. 9

Book No. 10

Book No. 11

NOW TO LOCATE
TROUBLES IN
youg RAM SET

Book No. 12

Book No. 13

Consrad
RADIO'S FOREMOST PUBLISHERS-Everything in Books, Patterns and Diagrams
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CANADIANS
WANTED )

To

Learn Electricity
This

Wonderful
New Quick Way
Greatest System of Training Ever

Devised

Combination Home Study and Residence
Course

Just like going to school and working in a
Power Plant at the same time.

Lack of Education No
Drawback

Regardless of how little education you
have had we can by this wonderful system
make you a Master of Electricity capable
of earning from $2,500 to $10,000 a year.

You will be trained through the use of
your hands and eyes as well as your brain.

You Will Learn Electricity
By Actual Laboratory

Practice
DON'T get this method confused with a

correspondence course.
Enter this highly paid field through our

EASY TO MASTER, SHOP -LABORA-
TORY SYSTEM OF TRAINING.

America's Greatest Elec-
trical School Brought

To Your Home
Write today for our Big Free Book fully

describing this astonishing new plan. Tells
also about Consultation privileges with
our Staff of Experts, Free Employment Bu-
reau and other Special Service. MAIL
COUPON TODAY.

Canadian School of Electricity
Associated with

5CHA9L ENGINEERINGMilwaukee
CLIP THE COUPON

Canadian School of Electricity,
2E3 St. James Street
Montreal, Que., Canada.
Please send me without charge or obligation on
my nart full details of your NEW SHOP-
T,ABORATORY SYSTEM of home training
in Practical Electricity.

Name

Address

City

Age

CPPPEPCNTIAL CARRIER

BLARING CUP,

DIPICAtte/AICASi

BEARING CAP

LOCK SCREW

(Oar WIRE

BEARING CAP 5CREWS

"E" The above illustration shows the re-
maining adjustments on a differential that
are to be reached by removing the rear in-

spection cover.

5acklas17,,,,

Toe of loath '

- Heel of
toot!,

-F-

-L-

In adjusting gears, the object is to keep the
gears quiet in operation and have the great-
est amount of tooth contact. F illustrates
the two parts of a gear tooth known as the
toe and heel. G above, shows where back-
lash takes place. The itustration at H shows
how gears will wear if correctly meshed. If
the gears mesh so that only the blackened
portion of the tooth illustrated at I are wear-
ing, the ring gear must be moved nearer to
the drive pinion. To do this, loosen the
bearing adjuster shown in E above, on the
right side, and tighten the one on the left side.
If the contact is as in J, the condition is to
be corrected by loosening the left-hand ad-
juster shown in E and tightening the right-
hand one. The condition shown in K is
remedied by turning the pinion adjustment
shown in D, to the left. Wear as illustrated
in L is compensated for by turning the pin-

ion adjustment to the right.

Invisible ray insures secret directive radio
communication. Invented by General Gus-
t_.ve Ferric of the French Army in collab-
oration with Mons. R. Vouaust.

A new Italian torpedo is guided by radio.
Under actual test, the mechanism used by
the inventor performed perfectly. Only one
wave -length is used and the inventor claims
it is interference proof.

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

Take This Short Cut to

Accomplish Your Ambition
The field of electrical engineering offers wonderful

opportunities for trained men to direct and carry out
great industrial and commercial projects. Get a thor-
ough and practical training here in our course of

ELECTRICAL
ENGINEERING
with B. S. Degree in 3 Years

A. faculty of specialists is leading hundreds of am-
bitious young men to sure success. Why not you?

If you are lacking some preparatory studies YOU can
make them up here as you go, along. This is an ex-
ceptional opportunity to become an electrical engineer
in the shortest possible time.

ELECTROTECHNICS
From I to 2 years in this course makes you a com-

pletely trained electrotechnician-prepared to fill such
positions as general plant superintendent, director of
construction, superintendent of maintenance, chief drafts-
man, etc. The Eleetrotechnician is the man between
the Electrical Engineer and the Electrician-a well paid
Position and a stepping stone to higher executive work.
A grade school diploma or equivalent admits you with-
out examination. New term opens every 6 weeks.

COMMERCIAL
ELECTRICAL ENGINEERING
In 1 Year

Unparalleled onortunities tor brilliant, successful
careers in the new field of Commercial Electrical En-
gineering. To meet the extraordinary present-day de-
mands for trained electrical business tileis, consulting
and efficiency engineers, we offer this thorough. con-
densed and very practical training, especially adapted
to high school graduates.

PRACTICAL ELECTRICITY
In this complete f, mouths' Electlical Course -8 hours

daily-you can learn house, factory and theatre wiring,
testing and meter work, A.C. and D.C. Armature Wind-
ing and all necessary mathematics.

A.3 months' course in A.C. and D.C. Armature Wind-
ing, or a 3 months' Course In Light and Motor Wiring
and Testing Is offered to those With limited time and
means.

AUTO ELECTRICAL SERVICE
ENGINEERING
AUTOMOTIVE ELECTRICITY

Electrical specialists who Instinctively diagnose and
locate automotive electrical troubles command high posi-
tions and are well paid. Specialize in starting, light-
ing, ignition and storage batteries and command a big
job at a big salary.
"EARN WHILE YOU LEARN"

We agree to provide, for a Molted number of worthy
young men, half-time jobs at good wages, and perma-
nent positions with unlimited prospects to all duly
qualified graduates. Here is the opportunity of year
life to acquire a thorough, practical training for big -
paying profession that is in urgent need for trained men.

ESTABLISHED 20 YEARS AGO
The S. of E. stands absolutely alone in the field of

thorough, practical electrical education and to mallow,.
cial and electrical engineering.

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

It does not matter how old you are or what schooling
you have had. Students from 10 years up to 50 are in
attendance here.

Fill out the following coupon and mail It to -day.
New Term Opens January 5th.

SCHOIL Of ENGINEERINGof Milwaukee
Founded 1905

SCHOOL OF ENGINEERING OF MILWAUKEE
S. I. - I 2.5A, 415-17 Marshall Street,

Milwaukee, W is.
Without obligating me in any way, Please Mail free

TO -page illustrated hook "Electricity and the One Best
Way to Learn It" and particulars regarding the course
I have marked with an X.
....Electrical Engineering.

Electrotechn ics.
....Commercial Electrical Engineering.
..,.Automotive Electricity.
....Auto Electrical Engineering.
....Armature Winding.
....Light. Motor Wiring and Testing.
....Practical Electricity.
....I am interested in your "Earn While Yeu Learn"

Plan.

Name Age

Address

City State

Education
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A COURSE IN INVENTING
by

Radio's Most Prolific Inventors

(

DR. LEE DeFOREST, B.S., D.Sc. PROFESSOR REGINALD A. FESSENDEN

LEARN HOW THESE GREAT INVENTORS
DEVELOPED THEIR FAMOUS SUCCESSES

TWO OF RADIO'S MASTER ENGINEERS
There is only one way in which you can learn how to go about inventing. There

is only one path to follow, one method that brings success.
The lives of the greatest, most prolific, master inventors are a sure, safe guide

to your realization of success in this great field.
The lives of Radio's two greatest men, Dr. Lee DeForest and Professor Reginald

A. Fessenden, constitute a complete course in practical inventing for anyone.
The complete stories of these men now running in RADIO NEWS tells just how
they struggled, how they worked in developing their great inventions.

Dr. Lee DeForest invented the modern vacuum tube, that marvelous instrument
that makes powerful radio reception and transmission possible. He is also
the inventor of the radio receiving system of regeneration that is used in
thousands of radio receiving sets today.

Professor Reginald A. Fessenden is that great inventor who developed the modern
radio telephone. His early experiments in the sending of the human voice
without the aid of wi es are an inspiration to every inventor young or old.

HERE IS YOUR OPPORTUNITY TO FIND OUT HOW OTHERS
HAVE SUCCEEDED IN THE FIELDS OF INVENTING.

THE COMPLETE STORIES OF THESE TWO GREAT INVENTORS
ARE NOW RUNNING MONTHLY IN "RADIO NEWS."

JANUARY ISSUE IS NOW ON SALE ON ALL NEWSSTANDS AT25 CENTS THE COPY.

Published by

The Experimenter Publishing Co., Inc., 53 Park Place, New York
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Opportunity Ad -lets
YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investig: :e the offerings made

every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be seeking, whether supplies,
automobile accessories, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the
month.Advertisements in this section twelve cents a word for each insertion. Name and address must be included at the above rate. Cash should
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted.

Ten per cent, discount for 6 issues, 20 per cent. discount for 12 issues. Objectionable or misleading advertisements not accepted. Adver-
tisements for the March issue must reach us not later than January 10th.

The Circulation of Science and Invention is over 150,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City, N. Y.

Agents Wanted
Agents --Best seller; Jem Rubber Repair for tires and

tubes; supersedes vuicalliZatiOn 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 "Better -
Made" Shirts for large Manufacturer direct to wearer. No
capital or experience required. Many earn $100 weekly and
bonus. Madison Mills, 561 Broadway. New York.

Big money and fast sales. Every owner buys gold ini-
tials for his auto. You charge $1.50; make $1.35. Ten
orders daily easy. Write for particulars and free samples.
American Monotram Co. Dept. 71. East Orange, N. J.

We start you a lthout a dollar. Soaps, Extracts, Perfumes.
Toilet Goods. Experience unnecessary. Carnation Co.,
Dept. 232, St. Louis.

Make $25 to $50 week representing Clown' Famous Phila-
delphia Hosiery, direct from mill-for men, women, children.
Every pair guaranteed. Prices that win. Free book "How
to Start" tells the story. George Close Company. Desk 27,
Philadelphia. Pa.

Only one sale a day means $200 per month. Five sales.
$1,000 per month. Marvelous new adding machine. Re-

tails $15. Work equals $350 machine. Adds, subtracts.
multiplies, divides automatically. Speedy, accurate, dur-
able. handsome. Five-year guarantee. Offices, stores, fac-
tories, garages buy one to dozen. A fortune for live agents.
Write quick for protected territory and free trial offer.
Lightning Calculator Co., Dept. W., Grand Rapids, Mich.

Earn big money fast applying gold initials to autos.
Every owner buys-$1.55 profit on $1.50 sale-particulars
and samples free. WrI.e quick. Lithogram Co., Dept. 19,
East Orange, N. J.

We want Salesmen and Agents, either whole or side line,
to sell our low priced radio books to the trade. Excellent
proposition for live wire . The E. I. Company. Publishers,s

233 Fulton Street, New York City.

Earn $10 daily silvering mirrors, plating and refinishing
metalware, chandeliers, bedsteads, headlights. Outfits fur-

nished. N. Dude Laboratories, 1133 Broadway. New York.

960-5200 a week. Genuine Gold Letters for store win-
dows. Easily swished. Free samples. Liberal offer to

general agents. Metallic Letter Co., 411 B.. North Clark,
Chicago.

Agents-Make $25.00-5100.00 weekly selling Comet Spray-
ers and Autowashers to farmers and Autoists. All brass.
Throws continuous stream. Established 30 years. Particu-
lars free. Roster Co.. Johnstown, Ohio, Box C17.

$25.00 a day easy! Best line of brushes on the market.
90 varieties, including Names Auto Fountain Washer. Ex-
cellent territory available. Write Immediately. Philadelphia
Brush Co., Dept. 26, Vineland, N. J.

District Managers Wanted-Appoint Local Agents for us
in your locality. No canvassing or delivering. $100.00

weekly easily made. Commissions advanced. Bob Russell,
Z 2307 Archer. Chicago, Ill.

Write and learn how to start profitable business without
capital or experience. Silvering mirrors, refinishing auto
headlights, tableware plating. Outfit furnished. Interna-
tional Laboratories, Dept. 25. 309 Fifth Ave., New York.

Agents-Be independent, make big profit with our soap.
toilet articles and household neeessitles. Get free sample
ease offer. Ho-Ro- Co., 2719 Dottier St., St. Louis. Mo.

Make $17 Day.-Finest extracts, food products, toilet
Preparations, household necessities. Credit: sample case
free. Write for amazing offer. Perkins Products, B-30,
Hastings. Nebr.

At Last! Diamond Rival Discovered! Amazing blue
white Rajah Gem astoonds jewelry world and deceives

experts! Beautiful Sample Case Freel $100 weekly!
Write Quick! Rajah Diamond Co., Dept. F45, Salisbury.
N. C.

Wonderful Invention eliminates needles for phonographs.
Preserves records. Abolishes scratching. Day's supply In
pocket. $20 daily. Sample on approval if requested.
Everplay, Desk HI, Diet -lure Bldg., Chicago.

Agents-Something New-Wonderful invention. Ford
Owners wild over it-Distributors profit 300%n-thirty day
trial offer. Write A. Z. Super. 1301-Fondulac, Milwau-
Pee. Wis.

Agents-Pick up $5.40 for few minutes' work. Then. if
you like. become "Templar" eenresentative making 110415
daily Write q.f..er for particulars. Pitkin Company. 694
Midi) Building, Newark. New York.

Agents Wanted (Continued)
Agents-$15 a day. Easy, Quick sales. Free auto. Ilig

weekly bonus. $1.50 premium free to every customer. Simply
show our beautiful, 7 -piece, solid aluminum handle cutlery
set. Appeals instantly. We deliver and collect. Pay daily.
New Era Mfg Co., 803 Madison St., Dept. 88C, Chicago.

$360.00 a month to distribute everyday household neces-
sity in rural and small town districts. No money needed.
Million dollar firm behind it Write for particulars and
state territory desired. B. U. Johnson, 611 W. Lake,
Chicago.

Clean Up $100.00 Weekly with our marvelous Christmas
Packages, selling from 50c to $3. Great crew manager's
proposition. Postal brings unique plans. Davis Products
Co., Dept. 67, 1311 Carroll, Chicago.

Big Money selling New Household cleaner. Washes and
dries windows. Sweeps, scrubs, mops. Complete outfit
less than brooms. Over 100 per cent profit. Harper Brush
Works, 152 -3rd St., Fairfield, Iowa.

Formulas, Processes, Trade -Secrets. Different, dependable,
guaranteed. Catalog free. D. Thaxly Co., Washington, D.C.

Want Money? Lots of it? Sell Perry Photo Medallions
and Lykoil Paintings of loved ones. Novel. Appealing.
Easy to sell. $15 to $10 a day. Advance commissions.
Write Perry Photo Novelty Corp., 1791 Jerome Ave.. New
York,

Can you sell to colored people? Write Eston Co., Dept.
130, 2500 Second Ave., Birmingham, Alabama.

Darn E -Z Big Money Now. Sells faster than ever. Hard
times improve sales. This universal Hosiery and fabric
cement finds eager buyers in every home, office, store, anti
factory after ttvo minute demonstration. New uses command
instant attention. Special selling system assures generous
income, Darn E -Z Laboratories, Dept. 30, Dayton, Ohio,

13 istributors-Serew-Holding Screw Driver. Handiest Tool
ever invented. Unlimited Market. Tremendous deinand!
Big repeat earnings! Write Coburn Tool, 739 S. Boylston,
Boston, Mass.

Agents wanted. Men and women. Exclusive territory.
Marvelous new camera takes and finishes pictures inside
camera in one minute. Wonderful opportunity. Crown Co.,
908 Romax Bldg.. New York.

Clothing Sensation! New line of men's clothing. Allwool
suits, all at one low price of $23.50. Nothing higher. We
Day biggest commissions cash with order, supply finest sell-
ing outfit and give powerful co-operation. 3 to 0 setters a
day gives you income of $00.00 to $125.00 a week. Experi-
ence isn't necessary. If you're honest, earnest and willing
to work we'll train TOIL Address Dept. 213. William C.
Bartlett, Inc., 850 W. Adams St., Chicago.

Agents wanted to advertise our goods and distribute free
samples to consumers; 90c an hour. Write for full particu-
lars. American Products Co., 2359 American Bldg.. Cin-
cinnati, Ohio.

American Made Toys

Opportunity to start 'Manufacturing Metal Toys and Nov-
elties. No exnerience necessary. Enormous demand exceeds
supply. We furnish, at cost, casting forms for production
and buy entire output, also place yearly contract orders.
Casting forms made to order. Catalog, advice and infor-
mation free. Metal Cast Products Co., 1696 Boston Road,
New York.

Automobiles and Accessories

Ford Owners-Start your ear instantly in eoldest weather
with illuminating ens. Complete copyrighted instructions
for cheaply and easily constructing illuminating gas primer
attachment. and for removing eartion with water. mailed
for one dollar. Primer attachment saves ten to twenty per
cent in gasoline after engine warms, Money Back Guaran-
tee. C. S. Menasco, 1428 -11th St., N.W., Washington. D.C.
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Battle Photos and War Relics

For Dens: Relics Collected from Europe's Battlefleldo.
firearms, medals, helmets, etc. Illustrated catalogue and
sample War photogranhe 25c. Lieut. Welsh, 2117 Regent
Place. Brooklyn, N. Y.

Books

Hypnotism. Astounds, controls. Wants gratified. Dis-
ease eliminated. 25 Easy Lessons $1.00 "Mindreading"
(Any distance) wonderful. Success guaranteed. 60c "How
to Win in Business, Love and Society" 400 pages $3.00.
Catalog free. Science Institute, SE 1014 Belmont. Chi-
cago.

Harnessing the Sun for Power. $1.00 Postpaid. Your
money returned if you are not satisfied. W. A. Buchheim,
Bookseller, 1135 Race Street, Denver. Colorado.

Business Opportunities

Dollars yearly in your backyard. No mushroom doge.
Particulars free. Dietz, 313 East 89th. New York.

You can have a business -profession of your own and earn
big Income in service fees. A new system of foot correction;
readily learned by anyone at home in a few weeks. Easy
terms for training, openings everywhere with all the trade
you can attend to. No capital required or goods to buy, no
agency or soliciting. Address Stephenson Laboratory, 1$
Back Bay, Boston, 3fass.

Stop Plodding! Be Successful. Operate a Tire Repair
Shop. Make big profits in any locality. We teach you and
furnish complete equinments $100 up.- Book of Onnorturthe
free. Haywood's, 1312 South Oakley Avenue, Chicago.

Get Money in your mail. "Lambert's Mail Order Se-
crets" contains successful methods never before published.
Particulars free. Leon Lambert, 670-D Kaufman Bldg.,
Wichita, Kansas.

Will flnanee patent (good invention) for interest Y. A.,
elo Patent News, Washington, D.C.

Free Book. Operate little mail order business home en.
slogs. Bock free. Pier, 859 Cortland St., N. Y.

Money making books, formulas, plans, etc. Write for cir-
culars. Morris Specialty Co., 2007 Park Ave., St. Louis,
Mo.

164 ways to make money. Free. Morton 1122 E. 31st.
Kansas City, Mo.

Formulas. New, Different. Stake your own extracts,
flavors, syrups, beverages, etc. Name -address brings valu-
able information free. Meriden Co., 3322 M. White Bldg..
Seattle, Wash.

Special Free Offer. 100,000,000,000 German Marks, 5,000
Polish Marks, and 10 Russian Czar Pre-war Roubles Abso-
lutely free with every 2:1c order for 100 Kronen Hungarian
Government 51/2 per cent. Bonds, interest coupons attached.
Send 25e order today and receive latest Quotations. Publie
State Bank, Dept. 615, Chicago.

Earn $25 weekly, spare time, writing for newspapers,
magazines. Experience unneeessary. Copyright hook free.
Press Syndicate, 987, St. Louis, Mo.

Make big money. Safe & Lock Expert. Wayne Strong,
3800 Lan Franco St., Los Angeles. Cal.
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Chemistry

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 PS
chemist See our ad on page 867 of this issue. Chemical
Institute of New York, 66 W. Broadway, New York City.
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Correspondence Courses

Used correspondence courses of all schools sold. rented
and exchanged. List free. (Courses bought.) Lee
Mountain, East Chattanooga, Tenn,
1.....11M1111111M111111101T1=11111111711111111n11111311111111M11111111111M.1111111111111:11.1111111R1111111MM.

District Representatives

Money -making opportunity selling Radlolite system of
charging batteries. Sells to battery stations, garages, auto -
owners. White for information and free demonstration slier.
Radiolite Co., Dept. N, St. Paul, Minn.
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For Advertisers
24 words -355 Rural Weeklies $14.20. Ad -Meyer, 4112

SI, Hartford. St. Louis, Mo.
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For Inventors

We Develop Your Ideas into commercial shape for pre-
sentation to purchasers making working models, drawings.
experiments or tests. Courtesy, efficiency, secrecy and ample
equipment; 30 years' experience. Dticorron-Rich Engineer-
ing Co., 504 Pacific Mutual Bldg., Los Angeles, Cal.

Unpatented Ideas Can Be Sold. I tell YOU how and help
you make the sale. tree particulars (Copyrighted). Write
IV. T. Greene, 808 Jenifer Bldg., Washington. D. C.

Your Chemical problems solved and working process fur-
nished for Five Dollars. Write me. W. Stedman Rich-
ards, Consulting Chemist, Box 2102, Boston. Mass.

Have you an invention or patent for sale on cash or
royalty basis? Do you wish to buy a practical money
making Invention? Write us definitely what you have or
want. We bring seller and buyer together. Address,
Western Security Co., 303 Hannibal, Mo.

If you have a Patent for Sale I have some information
of Interest to you. l'artieulars Free. Am no broker. W. H.
Colby, Room 15, 461 Charlotte Avenue, Detroit, Michigan.
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Formulas

Moneymaking Books, Plans, Formulas. Catalogue Free.
Ideal Book Shop, 5501-E, North Robey, Chicago.

For the Photographer

Have you a Camera? Write for free sample of our big
magazine, showing bow to make better pictures and earn
money. American Photography, 118 Camera House, Boston,
17, Mass.
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For Sale

For Sale. Magazines of all kinds, 1887-1924 at 5 and
10c each. Richard Zorn, North Baltimore, Ohio.

Games and Entertainment

Tricks, Puzzles, Jokes. Magical Apparatus, Plays. Stage
Supplies. Mind -Reading Acts and Sensational Escapes.
Send 10c for 160 -page illustrated 1922 professional cata-
logue. Oaks Magical Co., Dept. 519, Oshkosh, Wis.
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Health

Free-Stop using tobacco. We will give free informa-
. Ron how to conquer habit easily and permanently. Results

guaranteed. Anti -Tobacco League lloz Id, Omaha, Neb.
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Help Wanted

We want Salesmen and Agents, either whole or aide
line to sell our now ;mired radio books to the trade. Ex-
cellent proposition for live wires. The E. I. Company,
Publishers, 233 Fulton Street, New York City.

Detectives Needed Everywhere. Work home pr travel.
Experience unnecessary. Write. George Wagner, former
Government Detective, 1968 Broadway, N. Y.

Silvering Mirrors. French plate. Easily learned, Im-
mense profits. Plans free. Wear Mirror Works, Excelsior
Springs, Mo.

All men, women, boys, girls. 17 to 65, willing to accept
Government positions, $117-0350. traveling or stationary,
write Mr. Ozment, 293 St. Louis, Mo.. immediately.

Detectives Earn Big Money. Travel. Excellent oppor-
tunity. Great demand everywhere. Experience unnecessary.
Particulars free. Write. American Detective System. 1974
111 oadway.. N. Y.

Earn $1.20 an hour cutting blanks at home: anywhere;
spare time. Men only. Send addressed reply envelope.
Goodyear Sy., 147 W. 23d St., New York.

Men to Build Radio Sets for me in spare time. Leon
Lambert, 670-H Kaufman Bldg.. Wichita, Kansas.

Become a Landscape Architect. Uncrowded profession of
wonderful opportunity for money -making. Easily mastered
by mail. Earn while you learn. Write for book. AmnrI--
can Landscape School, 66-E. Newark, New York.

Be a Detective-Exceptional opportunity; earn big money.
Travel. Big rewards. Established 1909. Particulars free.
\Vrite C. T. Ludwig. 1917 Westover Bldg., Kansas City. Mo.

Firemen, Brakemen, Baggagemen. Sleeping Car, Train
Porters (colored) $140-$200. Experience unnecessary. 897
Railway Ilurcau, East St. Louis, Ill.

Earn $25 weekly. spare time, writing for newspapers,
magazines. Experience unnecessary. Copyright book tree.
l'ress Syndicate, 986, St Louis, Mo.

Make money at home writing showcards. We instruct and
provide work. Kwik Showeard, 61 Bond J., Toronto. Can.

Men 18.35. Become Railway Mail Clerks. Commence
01600 year. Common education sufficient with our coach-
ing. Particulars free. Write immediately. Franklin
Institute, Dept. 223. Rochester, N. Y.

Information

Detailed, expert information, notice promptly. Any sub-
ject. $1.00. International Information Institute. 15H
Moore Street, New York.

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

as (-hernia. See our ad on page 867 of this issue. Chemical
Institute of New York, 66 W. Broadway, New York City.

Correspondence Courses sold complete; one -thirst usual
Prices because slightly used; easy terms: money back
guarantee. All schools and subjects. Write for special
Free catalog. Courses bought for rash. Economy Edu-
cator Service, 11202, West 49th St, New York.
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Machinery and Tools

Concrete Building Block Machines and Molds. Catalogue
free. Concrete Machine Co., 303 South Third St., St.
Louis, Mo.
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Manufacturing

To order: Metal articles, simple, or complicated machin-
ery. Models, tools, patterns. Experimenting. Parma En-
gineering Works. Brooklyn Station, Cleveland, Ohio.
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Miscellaneous

Hindu Psychology, Yogi. Personal Magnetism. The Se-
cret Sciences, Books and Courses. Large illustrated Pri-
vate Catalogue, with "How Realize Any Desire," 25e.
Adaros, 116 South Michigan, Chicago.

Beautiful registered bull pups cheap. Bulldogs, 501
Rockwood, Dallas, Texas.

Cigar Smokers! Factory to Smoker System Saves you
half; write for particulars and special offer. Montrose
Cigar Factory, 9004 Montrose Ave., Chicago, Ill., Dept B.

Manufacture new, fast selling articles, Free list of plans,
patterns, molds, processes. F. Barter, 3937 Tracy, Kansas
City, Mo.

Build a Ford Racer, Book with complete plans of world's
record holder. Postpaid $2.00. P. W. Cornelius. 325 N.
Capitol Ave, Indianapolis, Ind.

Pocket Guide to 2000 tourists' camps; auto trails: air-
plane landings together with two 40 in. mans. One Dollar.530 Fisk Bldg., 250 West 57th, New York City.

Repair your own clock, and make money repairing others.
It's easy. You can do it. Send 25c and I will send youthe Jewelers" Secret of cleaning clocks. W. L. Hamilton,
Tupelo, Sfiss.

Motion Pictures

Films rented and sold. Moving Picture Protectors sold at
lowest prices. Movie Cameras $40.00. Tripod $20.00.Movie Projector $25.00. New Motor Driven Suit CaseProjeetnr $75.00. Write for Bargain Price -List. C. Ray.324 Fifth Ave., New York.

Motorcycles-Bicycles

Don't buy a Bicycle Motor Attachment until you getour catalogue and prices. Shaw Mfg. Co., Dept. 6.Galesburg, Kansas.
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Musical Instruments

Violins-Deep, Riellow. Soulful-on easy credit terms.
High grade, wonderful instruments of my own make. Devel-
opment of many years' expertness. Write for book. Gustav
A. Henning, 2424 Gaylord St., Denver, Colo.

Novelties

free.ic
goods, cards,
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catalogue3s

Patent Attorneys

Patents. Send for free booklet. Highest references.
Best results. Promptness assured. Send model or drawing
for examination and opinion. Watson E. Coleman, Patent
Attorney, 644 G Street. N. W., Washington, D. C.

Get your own patents. Application blanks, complete
Instructions $1. Cutting Bros., Campbell, Calif.

Inventors write me about patents. My fees payable
monthly. Booklet 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.

"Inventor's Advisor," the valuable Patentbook with 139
Mechanical movements and illustrations, sent free soon
request. IL I. Labiner, Patent Attorney, 3 Park Row,
New York.

M. P. Laughlin, Patents. Engineer -Attorney, 97 West
92nd Street, New York.

Patents-Write for our Guide Books and "Itecord of In-
vention Blank" before disclosing inventions. Send model
or sketch of your invention for Examination and Instruc-
tions. No charge for the above information. See adver-
tisement on page 819. Victor J. Evans & Co., 194 Ninth, -

Washington, D. C.

Inveffiers: Send sketch or model for free opinion concern-
ing patentable stature and exact cost of patent. Rook "How
to Obtain a I'atent," sent free. Tells what every inventor
should know. Established twenty-eight years. Highest ref-
erences. Prompt service. Reasonable charges. Chandle
& Chandlee, 47G Seventh. Washington. D. C.

Patents. Write for my free Guide Books "How to
Obtain a Patent" and "Invention and Industry" and "Rec-
ord of Invention" blank before disclosing inventions. Send
model or sketch of your inventions for instructions. Prompt-
ness assured. No charge for above information. Clarence
A. O'Brien, Registered Patent Lawyer, 929 Security Bank
Building, directly across street from Patent Office. Wash-
ington, D. C. See page 931.

Patents Procured; Trade Merits 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 idea free on request. Richard 13. Owen, 130
Owen Bldg., Washington, D. C., or 2278-T Woolworth
Bldg., New Fork.

Monroe Miller, Ouray Bldg.. Washington, D. C. Patent
Attorney; Mechanical, Electrical Expert. Free Blue Book
gives candid advice.

Inventors-Send for form "Evidence of Conception" to be
signed and witnessed. Form, fee schedule, information free.
Lancaster and Anisette, Registered Patent Attorneys in
United States and Canada, 242 Ouray Bldg., Washington.
1). C.

The Patentome. Impartial advice to Inventors and Man-
ufaetntrers. Mailed on request. Anderson & Son, Patent
and Trade Mark Lawyers, Established 1865. 637 F St.,
Washington. D. C.

Millions spent annually for ideas Hundreds now wanted!
Patent yours and profit. Write today for free book-tells
how to protect yourself, how to invent, ideas wanted, how
we help You sell, etc. American Industries. Inc.. 212Kresge Bldg.. Washington, D. C.

Study Patent Solicitation. Become Patent Attorney.Full Particulars. Patent Law, Jordan, Minn.
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Patents

M. P. Laughlin, Patents. Engineer -Attorney, 47 West
92nd Street, New York.

Inventions commercialized. Patented or unpatented.
Write Adam Fisher Mfg. Co.. 205, St, Louis, Mo.
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Patents For Sale

1,433.832. Riding clown with clappers movable in hands.
Alfred Lynch, 938 Lamberton St., Trenton, N. J.
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Personal

Exchange Cheery Letters wills new friends. Write Betty
Lee, Inc., 13ox 820, City Hall Station, New York City.
Stamp appreciated.

Lonely-loin our Club. Make friends everywhere. Par-ticulars free. Write Mrs. Mathews, Box 26, Oakland, Calif.

Free to Men or Women-Information of a scientific nature
that has brought physical vigor and happiness to thousands.
No charge: no obligation. Write Fair Sales Co., Dept.
216-I, Colorado Springs. Colo.

Lonely Hearts-Exchange letters; make Interesting new
friends through our romantic club. Write Eva Moore. Box
908, Jacksonville, Florida.

Ladies' beauty cream. Rolling massage cream. Orange
vanishing cream. Theatrical cold creams. All four 10c.
Wm. Rodgers 839 Oak. Cincinnati.
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Phonographic Supplies

Build Your Phonograph. Spring Motors, Electric Motors,
Tonearins, Amplifiers, Accessories. Latest Equipment also
its Radio Mechanism and Cabinets. Catalog mailed far ten
cents.
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Photo plays, Stories, Etc.

$ $ $ For Ideas. Photoplay Plots Accepted any form;
revised, criticised, copyrighted, marketed. Advice free.
Universal Scenario Corporation, 223 Security Bldg., Banta
Monica & Western, Hollywood, California.

Photoplay Idea-Original, for sale. Luceal Allende,
P. O. Box 3819, Station D, Philadelphia. Pa.
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LIMITED OFFER
FIELD AND OPERA GLASS
A magnificent instrument, daintily design-
ed and finished. Equipped with l'OWER-
FUL lenses that will enable you to see peo-
ple and objects miles away. Exceptionally
useful ashen out in the open, also for the
mos lea or theatre.
Glasses are PA inches high extended, 2 -

inches closed. All metal parts beauti-
fully nickel plated covered with fine quality
imitation leather. Sent in plush -lined case.
A fortunate purchase enables us to sell these
WONDER glasses at this bargain price.
ORDER TODAY, LIMITED SUPPLY 'V $5.00alue

Send cash with order, or we will send C. 0. D.

AMERICAN PURCHASING SYNDICATE
164 Market Street, Newark, N. J., Dept 208

Send for binocular and Ore arm lists

Deafness
Perfect hearing is now being re-
stored in every condition of deaf-
ness or defective hearing from
causes such as Catarrhal Deaf-
ness, Relaxed or Sunken Drums,
Thickened Drums, Roaring and
Hissing Soands, Perforated,
Wholly or Partially Destroyed
Drums,Discharge from Ears, etc.

Wilson Common -Sense Ear Drums
"Little Wireless Phones for the Ears" require no
medicine but effectively replace what is lacking or
defective in the natural ear drums. They are simple
devices, which the wearer easily fits into the ears
where they are invisible. Soft, safe and comfortable.

Write today for our 168 page FREE book on DEAF.
NESS. giving you full particulars and testimonials.

WILSON EAR DRUM CO., Incorporated
525 Inter -Southern Bldg. LOUISVILLE, KY.

PIMPLES
Your Skin Can Be Quickly Cleared of Pimples, Blackheads.
Acne Eruptions on the face or body. Barbers Itch.
Eczema, Enlarged Pores and Oily or Shiny Skin.

E Writ today for my !KIM BOOKLET i2
'A laxas-Tor Mng SA,' -telling how

cored myself after being afflicted 15 yearn.
E.S.GIVENS.IBB Chemical Bldg., Kansas Cits.Fala

shaped at home while YOU
sleep. Rapid, painless
and safe. The ANITA is
the genuine, unique and
most comfortable NOSE
ADJUSTER absolutely
guaranteed. Highly rec-
ommended by Physicians.
Winner Gold Medal Feb. 1923. Writ':
for FREE booklet The ANITA CO.
nod, 173 Anita Bldg.. Newark, N. J.

Dil

- DEAFNESS. IS ,MISERY
know because I was Deaf add had Head Norse

for over 30 years. My invisible Antiseptic Ea
' Drums restored my hearing and stopped Hea

Noises, and will do it for you. They are Tiny
41, Megaphones. Cannot be seen when worn. Effeq-.

tive when Deafness is caused by Catarrk or by
Perforated, Partially or Wholly Destroyed NaturaL
Drums. Easy to put in. easy to take out. Are

ow"Unseen Comforts." Inexpensive. Write for
Booklet and my sworn statement of bow I recov-
ered my hearing.

A. 0. LEONARD
Suite 369, 70 5th Avenue -- New York City,

WRITE JOKES
EARN FROM $50 TO $150 PER WEEK
writing jokes, epigrams and humorous
stories for publications. Tremendous de-
mand for material. Our short course in
Honour Writing teaches you to write humor-
ous material that sells. Learn in your
snare time-earn In your spare time. Com-
plete marketing plan and markets furnished.

Write today far full particulars
AMERICAN INSTITUTE OF HUMOR

Office E, 319 Marion Bldg., Cleveland, 0.

You :an be quickly cured, if you

STAMMER
9 -ea to cents for 2811 -page hook on Stammering and
Stuttering, "Its Cause and Core." It tells how I
cured myself after stammering 20 yrs. B. N. Bogue
8112 Roque Bldg.. 1147 N. III. St., Indianapolis

"30W LEGS and KNOCK-
KNEES" UNSIGHTLY

Send for Booklet showing photos of men
with and without the Perfect leg Forms

PERFECT SALES CO., Dept. 50
140 N. Mayfield Ave. Chicago, Ill.

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION-$2.50 a
year. Experimenter Publishing Co., 53 Park PL,
N. Y. C.

Radio

Build Your Radio. Complete line of radio equipment.
Money saving prices. Complete sets or units ready for
assembly. Send ten cents for catalog. Hoosier Manufac-
turing ar Supply Co., 310 Baldwin Block, Indianapolis.
Indiana.

Attention! 50 Vacuum Tube Hook -Ups. The greatest
collection of Vacuum Tube Circuits ever brought under two
coleys at such insignificant cost. These diagrams will be
found in the great "Basco" catalogue which contains raw
materials and parts in a greater profusion than any other
catalogue. 15e in stamps or coin will bring the catalogue
to you. Radio Specialty Company, 100 Park Place, New
York City.

Boys, don't overlook this! The "Rasco" Baby Detec-
tor. Greatest detector ever brought out with molded base.
Fully adjustable. See former advertisements in this pub-
lication or our catalogue. Detector with Galena Crystal
complete, 50c; the same Detector with Radincite Crystal,
75c, prepaid. Send for yours today. Radio Specialty
Co., 100 Park Place, New York City.

Send me Your burned out or broken Power tubes -50 watts
or over. Will pay liberally. \V. Baker, 36 W. 20th St.,
New York City.

Have your broken and burned out power tubes repair's!,
50 watts or over. Send them to us for Repair. Charges
reasonable. Wm. Baker, 36 W. 20th St., New York City.

Dealers-Write for our illustrated catalog of reliable
radio merchandise. Rossiter-Manning Corporation. Dept.
G, 1830 Wilson Ave., Chicago, IlL

Radio Generators: 5005' 100 watt. 828.50. Battery
Charging Generators, $8.50. High Speed Motors-Motor
Generator Sets. All sizes. Motor Specialties Co., Crafton,
Penna.

Motors-Manufacturer's surplus sole. 14 11.P.. $8.50: %
H.P., $32.50; 1 II.P., $51.50; 8 Volt Charging Genera-
tors, $8.50. Complete Lighting Plants-Generators. Light
:Machinery. Write for Catalog Motor Specialties Co..
Crafton, Penna.

Wanted: Light Machinery-Lathes-Drill Presses-Model
High Speed Gasoline and Steam Motors. Best Casio Prices
Paid. Motor Specialties Co., Crafton, Penna.

Genuine "Radiotron" Tubes $3.90 postpaid. Dept. 51-1,
MacCiarea, Onset, Mass.
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Salesmen Wanted

Take orders for shoes direct from manufacturer to wearer.
Experience unnecessary. Full or part time. Mason Shoe
Mfg. Co., 3rd Avenue, Chippewa Falls, Wis.
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Stamps and Coins

California Cold, quarter size, 27c; half -dollar size, 53c.
Columbian nickel and catalogue, 10c. Norman Shultz, Box
146, Colorado Spring, Colo.

Stamps 100 All Different 3 cents. S. I. Quaker Stamp
Company, Toledo, 0.

158 Genuine Foreign Stamps. Mexico War Issues. Ven-
ezuela, Salvador and India Service, Guatemala, China, etc.,
only 5c. Finest approval sheets 50 to 60%. Agents
Wanted. Big 72-p. Lists Free. We buy stamps. Estab-
lished 20 years. Hussman Stamp Co., Dept 156, St.
Louis. Mo.

You'll get profit and pleasure collecting old coins. Send
10c for genuine old coin and large coin catalog. This is
joist a get -acquainted offer. Send today. You'll be de-
lighted with it. Ii. Max Mehl, Numismatist, Dept. N.
Mehl Building, Fort Worth, Texas. Largest Coin Firm
in U. S.
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Typewriters

Typewriters, all standard makes, $10 up. Fully guar-
anteed. Free trial. Write for complete illustrated lists.
Northwestern Exchange, 121 N. Francisco Ave., Chicago.
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Wanted

Detectives Earn Big Money. Work home or travel. Ey-
Perience unnecessary. Write, George Wagner former Govern-
ment Detective, 1968 Broadway, N. Y.

SEXUAL
KNOWLEDGE

320 Pages ILLUSTRATED Cloth
By Winfield Scott Hall, M.D., Ph.D.
SEX FACTS MADE PLAIN
What every young man and

Every young woman should know
What every young husband and

Every young wife should know
$1.00 What every parent should know

Postpaid. Mailed Table contents and
In plain scrapper. commendations 011 request.
AMERICAN PUB. CO., 1145 Winston Bldg.. Philadelphia

PIMPLES
CAN BE CURED. If you suffer from pimples, acne, black-
heads, brown spots or eruptions I scant to send you my
simple home treatment under plain wrapper. It gave me a
soft, velvety, smooth and radiant complexion, and cured
thousands of men and women, after everything else foiled.
Simply send name for generous 10 day free trial offer of
my secret home treatment.
W. H. WARREN. 563 Gateway Sta.. Kansas City. Mo.

We train you quickly right in your own
home. Tremendous field in Modern Photo-
graphy. Newspapers, magazin, 3,adyertisers,etc.,
need thousands of high-class photos. 35,000 splen-
did locations open now. My amazing new method
equips you to earn $50 to $100 a week while learn-
ing. Shows you how to do the kind of work turned
out in Chicago and New York studios. Also how
to start big money busineSs of your own.

FREEWriteatoncefor PREIS
camera offer. I give you

high grade professional Camera
free. Offer open y short ti me-
act at once. I guarantee my training.
INTERNATIONAL STUDIOS, Ins.
1421 Michigan Ave. Dept.

Chicago, U. S. A.

Dope and Drugs
Bring' Disaster

When you lack pep, when you feel
despondent, when you seem to grow
stale - don't depend upon dope and
drugs to bring YOU back. That way
lies disaster. The more dope YOU take
the worse off you'll be. Nothing is co
certain.

STRONGFORTISM
Rescues Men. Hopeless of ever being
himself again, the man addicted to the
use of artificial stimulants sinks into
utter despair. But Strongfort brings
such men a message of hope-lifts them
from the lowest depths up into the sun-
shine of health. No drugs or dope to
add to your misery, but scientific meth-
ods of restoring by which, in the pri-
vacy of your bedroom, you rebuild your
self and again become a new, full-poe
ered man with a new outlook on life,
another chance to walk upright, to loot
men In the face, to who social. busine-
and financial success.

Get My Free Book. Mention the ail
ments on which you avant special Infor-
mation and send it to me with a In,
piece to help pay postage, etc.. on le,
free book-"Prometion and Conserve- STRONGFORTtier, of Health, Strength and Mental
Energy." It's a man -builder and a The Perfect Man
life-saver. Send for it Right Now.

LIONEL STRONGFORT
Physical and Health Specialistewark

New
rseovjeer2y6uyearsS.

Dept. 1691

Agents Wanted

f1-1414

NeirGuar.
You can build a big money -making business anteesClear

of your own selling Anti -Mist. Sells to VisionAuto owners, Garage and Auto Supply
stores, Opticians, Dentists. Railroads and
Street Car Companies. Anti -Mist makes glass
frost -proof, steam -proof. water -proof. Clear vision guar-
antee in all weather: money back guarantee if it fails.

Every Demonstration Sells It
Aggressive, hustling agents can make $50 to $100 a

week with this fast selling product, big commissions
Paid. Write today for full particulars. Retails at 35c for
% oz. can, 8 oz. can for $1.50.

ANTI -MIST CHEMICAL CO.
Dent. 5. 201 E. Ontario St. Chicago

Begin Today-Write for My FREE BOOK.011
can make a good penman of you at horns during
!pare time. Writs for my FREE BOOK, ..Flow

menu,e
 Goode...ea:. It contains aped -

and tells how others mastered penman-
' ship by the Tombless System. Your name will

be elegantly written on a card If you enclose
.tamp to pay postage. Writs today for book.

f.W.TAIYIBLYN, 424 ifidgslIdg.,K City, U.S.A.
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Consrad Covers
Radio

With over 14- complete pat-
terns on the standard radio cir-
cuits and more than 25 separ-
ate books on every phase of
radio receiving and transmit-
ting, Consrad covers every
question that the amateur
radio set builder might ask.

Each Consrad publication
is extremely thorough, being
w r i tt e.n by a selection of
radio's "foremost engineers.
The user of a Consrad book or
pattern can always be sure he
is correct and that the results
of his work will be satisfac-
tory.

Consrad Publications are sold
on all newsstands and at

all radio dealers. Buy
the book or pat-

tern you need
today.

The Consrad Company,
233 Fulton Street,

New York City
Sole Distributors for

The E. I. Company

Ann
.4111

0

CONSRAD

PATTERNS
Radio Map of the U. S.

on Cloth.
How to Make the S. T.

100 Receiver.
How to Make a Neutro-

dyne Receiver.
How to Make a Rein-

artz Receiver.
HOW to Make a Reflex

Receiver.
How to Make a Cocks -

day Receiver.
How to Make a Short

Wave Regenerative
Receiver.

How to Make a Radio -
Phone Crystal Set.

How to Make One or
Two Stage Amplifiers.

All About Aerials and
Their Construction.

20 Radio Diagrams and
Hook-ups.

Radio Amateurs' Prac-
tical Design Data.

How to Make the Ultra -
dyne Receiver.

How to Make a Five
Tube Cockaclay Re-
ceiver.

How to Make a Port-
dile Receiver.

How to Make a Super-
heterodyne Receiver.

How to Make a Low
Loss Receiver.

50c Each

E. I. Co. BOOKS
Tips for the Radio

Amateur Constructor.
How to Make a Radio -

Phone Receiving Set.
Radio Questions An-

swered.
Radio Frequency Am-

plification.
Loud Talkers and How

to Build Them.
How to Tune Your Ra-

dio Set.
One Hundred Radio

Hook-ups.
All About Radio Parts.
History and Operation

of Vacuum Tubes.
The Neutrodyne a n d

All About It.
How Radio is Received.
How to Locate Trouble

in Your Radio Set.
Reflex Radio Receivers.

25c Each

OTHER BOOKS
Radio News Amateur

Handibook 51.00
Radio For 2.00
The Row and Why of

Radio Apparatus .75
Wireless Course in 20

Lessons 2.00
Experimental Electri-

city Course in 20
Lessons 1.25

A Thousand and One
Formulas 1.50

Radio Reading Cour.
in 5 Volumes 11.25

The Beginners' Radio
Guide ea. .10

Building an Inexpen-
sive Radio Crystal
Set ea. .10

Radio Log Book.. .50
Radio March .... .35
Radio Jazz .35
Listen In .35

RADIO'S FOREMOST PUBLISHERS-Everything in Books, Patterns and Diagrams
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HAWKINS ELECTRICAL GUIDES IN TEN
VOLUMES

3500 PAGES $1 A VOLUME SEND NO MONEY-SEND ONLY THIS COUPON
4700 PICTURES $1 A MONTH
Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism-Induction-Experiments - Dynamos - Electric Ma-
chinery-Motors-Armatures-Armature Windings-Installing of
Dynamos-Electrical Instrument Testing-Practical Management
of Dynamos and Motors-Distribution Systems-Wiring-Wiring
Diagrams - Sign Flashers - Storage Batteries - Principles of Alternating
Currents and Alternators-Alternating Current Motors -Transformers -
Converters-Rectifiers-Alternating Current Systems- Circuit Breakers-
Measuring Instruments-Switchboards-Wiring--Power Stations-Installing
-Telephone-Telegraph-Wireless-Bells-Lighting-Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index
of the ten numbers.

SHIPPED FREE
Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now-today-and get this great help
library and see if it is not worth $100 to you-you pay $1.00 a month for
ten months or return it.

THEO. AUDEL & CO.,
72 Fifth Ave., New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month until paid.

Name.

Occupation

Employed by

Home Address

Reference
S. I. Jan.



How inventive
ability is now
being developed
Develop your inventive ability. A single idea, which solves one
of the millions of the world's daily problems, can make you in-
dependent for life. Fifteen famous inventors now make every
step in invention as simple as A B C. Spare time at home

quickly develops your native instinct for inventions.

FOR a long time it was commonly believed that every in-
vention was a matter of luck-the result of some happy

inspiration that suddenly flashed through a man's brain,
and which made him fabulously rich without the slightest
effort or thought. But you can prove for yourself that
this is not so. You can prove for yourself that invention
is the result of thinking and acting along definitely exact,
scientific lines.

tSuppose, when you went home tonight, youfound a win-
dow rattling. Through your mind would flash, almost in-
stinctively, a regular order of thoughts which characterize
the conception and completion of every invention the world
has ever known First, you would recognize a problem to
be solved-the rattling of the window. Then you would
think of several principles of science or mechanics which
would solve your proldtm. You might think of the scien-
tific fact that if you poured water on the frame the wood
would swell and tight en the window. You might think
of using a nail. But what you most probably would do,
would be to use the oldest mechanical principle known to
man, the wedge.

ene Little Idea Nay Bring You a Fortune

With every new advance, with every new discovery that
the world experiences more problems are coming up-and
more inventions are needed to solve these problems. Now,
as never before are new inventions wanted, and the world
will pay a fortune to the man or woman who gives it just
one of the inventions it needs now. Little ideas have won
fortunes for their originators. Eberhard, van) invented the
rubber on the end of a pencil, has been paid hundreds of
thousands of dollars for his simple idea. The man who in-
vented the metal tip for shoelaces, the man who conceived
the idea of the "humped" hairpin, the man who developed
the, metal tape measure; all; have achieved enormous wealth
fromgeir "little" ideas.

BUREAU OF INVENTIVE SCIENCE
Dept. 71, Wisner Building, Rochester, N. Y.

Please send me your free book, "The Science of
Invention."

Name

Address

City ...1 State

Can You Solve this Problem?

tc

5

A c

"A" is the end of a shaft. The two members
"B B" are free to move in either direction indi-
cated by the arrows. If they are pushed back, the
springs "C C" will immediately pull them forward
again. Our problem is to put some kind of an at-
tachment on the revolving shaft "A" so that the
members "B B" will be pushed back both at the
same instant every time the shaft "A" makes a
single revolution. The device on shaft "A" must
also allow the two members "B B" to come for-
ward once in every revolution. What would you
suggest putting on the shaft "A"?

Edison Says: "Invention Should Be Taught as
a Science!"

Although the fact has been universally recognized, that
invention is governed by a few simple, easily acquired, fun-
damental 'principles, no one ever before thought of putting
these principles in black and white so that everybody tinter-
ested in invention could know them. But now it has, been
done. Fifteen famous inventors have at last given to the
world the laws and principles of Inventive Science. They
have shown every ambitious man and woman /tow to invent.
They are teaching Invention, exactly as other people are
teaching law, medicine, bookkeeping. Instead 'of spending
years groping blindly, instead of wasting your time in tisk-
less, heartbreaking drudgery, you learn how to complete
your ideas quickly; you learn how to think so you are
sure to succeed. In simple, easy -to -understand language
you are told how successful inventors work; you learn how
to think along inventive lines, you learn the short-cuts to
successful invention; you learn how to use the .secrets of
invention that convert a simple little idea into money.

But you learn more than just how to invent in this nisei -
tinting course. Thousands of inventors have lost the profit .
of their invention simply because they didn't know how to
patent and sell their ideas, This complete course shows
you just how to apply for a patent, how to protect your
rights when your patent is granted, and how to dispose of
your invention so you will get the greatest returns possible.

Not one step in invention has been omitted.  Everything
you want to know about invention-developing your ideas,
securing information you need, how
to apply for patents, how to protect
your rights, how to sell your inven-
tion-are taken up, step by step, so
that when you have completed the
course you have a wealth of infor-
mation worth thousands up*.thou-
stands of dollars.

FREE New Book on
Inventive Science

A wonderful new book has just come from the pressthat tells you all about the Science of Invention. Ittells you how to avoid the pitfalls that have broughtfailure to thousands of would-be inventors. It tellsyou how to learn the secrets of practical invention, which famous inventors discoveredonly after years of heart -breaking effort, and discouraging mistakes, and it tells you howto do this in only fifteen minutes of your spare time each day. This fascinating bookwill be sent to all those who are genuinely interested. Get the advice of these fifteenfamous inventors. Let them tell you how you can easily learn the secrets of successfulinvention. Send for this Book today, as only a limited numbsr are available for freedistribution. Send the coupon NOW, or a letter or postal card will do. There is nocost or obligation. This bureau is not connected in any way with oatent attorneys ormanufacturers. Our only work is to help ambitious men and women to develop theirinventive ability-to become successful inventors.

RAYMOND F. YATES

BUREAU OF INVENTIVE SCIENCE
Dept. 71, Wisner Bldg., ROCHESTER, N. Y.


