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Operates WMAQ
“Accepted a position with
Chicago Daily News—Station
WMAQ. My income practi-
cally doubled, thanks to your
fine_course.”

Keirg Kimsarr, Chicago.

I
Gets Big Job
“Just been made Sales Man-
ager of this Radio concern—
a big raise in pay. Regret I
did not take course sooner.”
! R. E. Jones, Bay City,

g Trained o~ Send coupon -oday for ;

OGINA TORS OF

de a Radio Expert

Get into the great new Big-Pay
Industry—Radio. If you’re earn-
ing a penny less than $50 a week,
: clip coupon now. Send for AMAZ-
ING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest and
most fascinating work in the world. Positions
Q \ everywhere. Thoroughly-trained men are
.

in big demand. Need for Radio Experts
in every community. Short hours. BIG
PAY. Free book gives all the facts.
Astonishing opportunities—thousands of
them! Every day N. R. L. trained men
are taking good places in the Radio field. Free book

O tells all about their success. Send for it now!

LEARN QUICKLY AND EASILY
AT HOME

Master Radio Engineers will show you how to qualify
quickly and easily at home, for Radio’s fine jobs. We
guarantee to train you successfully. Lack of experi-
ence no drawback—common schooling all you need.
Our tested, clear methods make it easy for you.

big features for
fimited time only.

Get \ . <o Send coupon now for free proof.
. At ‘_‘_\. Instruments Given l Famous Training That
thls ' with Course [ “Pays for ItselP”’
All instruments shown here S . .
Amaz- thers given to stu. | SPare time earnings are easy
: o ﬁ’l‘f.('s'?ﬁfﬁraﬁ{ac‘e"&ork while [ in Radio. Increase your in-
. “?"‘i"g-. Rflceit"i{(‘.l sét | come almost from the start
stmples it 1] .
| lﬂgBOOk thousand mile receiver, | through practical knowledge
an UNEQUALLED | we give you. ‘ThlS is ghe
OFFER. Many other , famous practical training
Most amaz-

: that pays its own way.
ing book on

Radio ever
written —

full, inter-

M0m

il esting facts R'C? - —
about this - -__._R_E“_{‘_Q_R‘gs_l RAD/O
great field . g P e

and how we
prepare you —

. A==
2 EEE MAIL THIS N
e erantascy el MAIL T )
done. GET TH'S BOOK. \\ all of
Send Coupon \these

NATIONAL RADIO INSTITUTE
Dept. BXS,
Washington, D. C.
‘\‘Vighout obligating me in any way, send me your free book,

ich Rewards in Radio.” and all information about your
practical, home-study Radio course.

special limited o¥er, includ-
ing all instrumests—you’ll get
full particulars by return mail.

National Radio
Institute

Name

Address
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800% Pay
Increase

*“Thanks to you
and your Course. I
now make 8 times
what 1 carned when
I enrolled.” Carroll
Moeschler, Chaska,

£800 to $1000
a Month

“I thought you
couldn’t teach me
by mail, but you
did. I make $800
to $1000 every
month now.” John

Gets $125
a Week

“1 carned $25 tc
$30 a weck when 1
startcd your
Coursc. Now I
draw $125." Wal-
ter J. Merfert, 1438
Srringfield Ave.,

linm, {irlnec. Astoria, L.

» New York. Irvington,

Jexsey.

New

$700 in 24 Days

“I made $700 in 24
days — Thanks to
your training.”
Fred G. McNabb,
7 W. 16th Street,
Atlanta, Georgia.

$70 to $80
a Week

*“Your lessons are a
real joy. [ make $70
to $80 a week now.

R. Jacquot, Colo-
rado Springs, Colo.

$500 a Month

*Use my name as a
reference. [ average
better than §%

a month A

Phoenix,

Gets 50% Raise

“l owe my present
position to you. My
salary has increased
509% already.'*
Arnold Schultz, 214
Madison Ave.,
Dixon, lllinois.

875 to $150 a Week

"1 didn’t know a
thing ubout Elec~

icity == now 1'in
oreman of our shop
and clean up $75 to
$150 a week.” E.
Tokarz, Ft. Grand
Hotel, Detroit.

They Said It Couldn’t Be Done
But These 14 Men Did It—

with COOKE Training!

Here are 14 out of thousands of men who earn $35C0 to $10,000 a
year in electricity. Not long ago they earned $20 to $30.a week.
Friends told them they couldn’t learn electricity at home—if they
did learn it they couldn’t get a good job. But the joy killers couldn’t
stop them. They did learn—they did step into big pay jobs. Now
many of them earn as much in aday as their untrained friends
earn in a week.

$3,500 to $10,000 a Year!
That’s what Thousands of Cocke Trained Men Earn

in ELECTRICITY

What do you earn? Are you going to admit these fellows are smarter
than you—even though they are not? Youcan do what these 14 and thousands of other
men have done. Cooke Training is the quick, sure and easy way to big jobs in electricity.
Lack of education or experience doesn’t bar anyone. Mail the coupon for my big free
book which tells all about it. Find out why the Cooke Trained Man is the Big Pay man
in Electricity—why great engineers and employers endorse this training.

trical Magazines, Use of myElectrical Laboratory,

8750 in Spare Time

Why Cooke Students Are So Successful

The better the teacher, the better the re-
sults you get from training. That's why my “‘boys"
make good. That's why the Cooke Trained Man
is the Big Pay Man, the world over, As Chief
Engineer of the famous Chicago Engineering
Works I know from actual experienceexactly what
training you need to become a Big Pay Man in
Electricity. And I givevouthattrainingalong with
SIX BIG ELECTRICAL WORKING OUTFITS to
nelp vou learn more quickly,

But that isn’t all. My
CoursealsoincludesEmploy-
ment Service, Engineering
Consulting Service, Elec-

Special Earn while youLearn Instruction and many
other wonderful features, at no extra cost. Send
Coupon for my BigFreeBooktellingall about Cooke
Training and your opportunities in Electricity.

1 Guarantee Your Satisfaction

So sure am I that you can learn Electricity
—sosuream I that after working with me you,too
can get into the “big pay" class in Electrical
work—thatl guaranteeuncderbond toreturnevery
penny paid me in tuition if when you have finished
my Course yvou are not satisfied it was the best in-
vestment You have ever made. No guarantee
could be more fair than this. It proves I mean
business—that I want you o succeed.

Send This Coupon NOW

Decide for yourself whether Electricity is the field for you. Don’t take anybody

else's word for it. Rush me the coupon for ""The Vital Facts about Electricity,"” my
great FREE Book of 100 pictures and facts about Big Pay. It places you under no
obligation. No salesman will call—I don't do business that way. Wi
you will know what YOUR opportunities are and how you can make good in
Electricity. Send the Coupon NOW!

ithin 48 hours

L. L. COOKE, Chief Engineer

Dept. 22

Here’s the
book that
started these

14 men_on the
Road to Success.

Your copy is ready.
Mail the Coupon—
TODAY!

Chicago Engineering Works

2150 Lawrence Ave., Chicago
I CUT OUT AND MAIL FOR FREE BOOK!

Dept 22

L. L. COOKE, Chie? Engineer
CHICAGO ENGINEERING WORKS
2150 Lawrence Ave., Chicago, Ill.

Send me your book showing how I may become an Electrical Expert and
-roof that you hav= trained men who are now earning $3510 to $10,
his docs not obligate me in any way and no agent will cail on me.

100% Pay Boost

1 am strong for L.
L. Cooke—just got
a 100% boost in
ay." Hirry A.
Yones. 2934 Lincoln
Ave., Chicago, llL

*‘Since enrolling with
rou I made over
%750 in Spare Time
work — 10 times
what your course
cost me.'’ John

more. Md,

300% Raise in Pay

“Tell ‘em to write
me if they want to
know abont your
course. You boosted
my pay 3 times.™
Carl Everett, R.F,
D. No. 6, Danville,
Hlinois.

Qver $750 a Month

“Thank rou formy
success. I am mak-
ing over $750 a
month now.” W. E.
Pence, Albany,
Oregon.

a year.

H a
i | )
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H ]
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$ : a
12,000Business i L
. 5000 a Year
. in 8 Months . 8, B Name ..o . :
oy = Since I started § &

My farm lighting your Course 18 [ ] u
piant business av- months ago I jump- - | ]
erages $1500 a ed from 85 a day ] a
month.YourCourse to $5000 a year.” B Address
is the best.” W. A. A F. Klemz, 14870 | g u
Saxon, 120 W. . ‘B Cioverdale,Detroit, . L
Clark, Albert Lea, j Michigan. u
Minn. | . )
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The Cocoke Trained Man is the Big Pay Man
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D)oar eyes receive radio w
a station 54 million, million miles away -

Think how the performance of this marvelous human mechanism reduces to insignificance
the reception by a radio set of music from a point one thousand miles distant.

“The light that travels from Sirius to our eyes is electro-magnetic energy in the form of
waves similar to those intercepted by the radio set. ‘I'he only difference is in wave length
or frequency. Off there at that almost inconceivable distance is Sirius, a station sending
forth electro-magnetic waves of such frequencies or wave lengths as are within the
range for which our eyes—the radio receiving sets of the human body—are tuned. This
is not a mere analogy. ‘T'he two cases are practically identical from a physical viewpoint.”

The Library of Modern Sciences

Yours the privilege of inspecting
the set at our expense

5 . . o by 8 Arrhenius, Direc-
Chemistry in Modern Life DY 5 4 AT e

translated by & Lesnard, National Rescarch IFellow, Arrhenins.
t N escriltes the mance of chemlistry's advance a
a sclence, It3a cortritution to huwman Drogress, and the pos {bilities
that it sugges:s for the future.

Foundations of the Universe !y A, Lucklesn. Director.
atory, Nationul Lanp Works of General Flectric Co. A clear-cut
traatment of physienl selence which tells in fascinating form how
man has discovered the great primary laws and applied them to his

own advantage
i St. by C. G. Abbott of the
The Earth and the Stars L e e e L
its development from the earliest times. and its recent startling
triumphs are prescnied fully in a remarkable book.

T by L. Troland, Professor of Thys-
The Mystery of Mind jes and I'sychology, Hurvard Uni-

versity. ‘The marwel: of psychology as science I
explained in illumimting style

g S A, Clark, Curator of the
Animals of Land and Sea Smithsontan Instltution. The

myriad forms of arimal 1ife and man’'s relation to and dependence
upon them all are disclosed in a book of rare interest.

o o 1 9 by M. Whitney. Chief of Bureau of
Seil and Civilization Solls, U Dept. of Agriculture.

A volumo shwwing *he iafluence of agriculture on human progres
presenting a ¥ltal subjec. from a new viewpoint

he

revealed themn are

e .

az/ey/f'o

from which the above statement is quoted, will thrill
you with its calm narration of the many astounding
facts of science.

Here for the first time technicians of the very high-
est rank present in popular form the most authentic,
basic working material for all sound scientific
thinking.

Aside from the practical, applicable value of i,
vours will be the rare treat of contemplating scien-
tific truths far mere astounding and enthralling
than the most fantastic conjurings of the fictionist.

Newest, Most Authentic Science, By World-Famed Authorities

This new series offers a revelation of the modern sciences, their development,
and their influence on the life of mankind, that is of unprecedented value.
The editors of the series are Edwin E. Slosson, Ph.1)., M. Luckiesh, M.S., and
IH. E. Howe, M.S.—men whose achievements are evidence of their high stand-
ing. The authors of the individua! volumes form a group whose authority
can hardly be surpassed. For the non-technical student who wants a substan-
tial authentic, easily-grasped presentation of modern sciences, these new
books offer a reading course that is fully satisfving.

A Treat We Shall Be Glad To Provide For You

For ten days’ examination of the set, merely fill in and mail this coupon.
Then return the library if you so desire. Otherwise mail us small monthly
payments as indicated.

Sent FREE forExaminat

D. VAN NOSTRAND CO.,,
8 Warren Street, New York.

Send me, prepaid, THE LIBRARY OF MODERN SCIENCES

in six volumes. Within ten days I may return the set and owe

nothing, or remit $3 as a first payment and $3 monthly there-

after for five months—$18 in all.

Name .......... AT I TR R Ak Sk s o o T L 81030 PP A0S HE O

Address ... ... e e

Occupation
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SCIENCE and INVENTION READERS’ BUREAU

‘“
Time and Postage Saver

N every issue of SCIENCE and If the advertiser requires any money
INVENTION you undoubtedly or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
you desire information, would be quite This service will appear regularly
a task. every month on this same page in
As a special service to our readers, we SCIENCE and INVENTION.
Wlll write_ the letters for you, thus sav- I1f there is any .\[anufacturer not ad-
Ing your time and money. vertising in this month's issue of
Just write the names of the products SCIENCE and INVENTION from
about which you want information, and whom you would like to receive litera-
to avoid error the addresses of the man- ture, write his name, address and the

ufacturers, on the coupon below and product in the special section of the
mail it to us. V coupon below,

TeAar ALoNG THis LINE

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

Please advise the firms listed below that T would like to receive detailed information on their product

as advertised in the ...................... issue of SCIENCE and INVENTION.
== THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

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

ADDRESS List here specific article on

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

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s
issue.

NAME ‘ ADDRESS
‘ (Street — City — State)
............................................................ Dot b e
Y QUL MM, et e i Dealer’s name..........oooiiiooeeeee
|
Your address oo His address.... ..o oo
O T v are dealer ity oo State.........co.... Gty e State........
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DONT TAKE CHANCES
WITH YOUR INVENTIONS /¥ i

Here is an instance of one man who unknowingly took
a chance—and lost heavily. There are countless other
instances where inventors are unconsciously overlooking
important things which will cost them fortunes. Read
how you can avoid this tragedy.

HIS is the story of my own invention
which is bringing its manufacturer a
fortune cvery month—and is bringing
me nothing but regrets. )

About two years ago I had an idea for
a useful houschold article.  Though it was
only an idea it was a good, one and the more
1 thought ahout it, the more anxious I be-
came to perfect it and get it p:}tcntc(l. )

1 worked steadily over my idea for six
months—improving it a little .cuch night,
until 1 got 1t to a point where 1t seemed to
be perfect. )

Then 1 took my plans to a mechanic, T
figured that the cost oi the model would be
well within my slender means because, as
far as I could tell, there was only a couple
of days’ work on it.

The month that followed  brought me
every torture known to an inventor! MMy
money melted away like ice in a July sun.
Every day some new and unfareseen trouble
kept the model irom working—and every
day 1 became &15 poorer!

Discouragement and anxiety were fol-
lowed by debt, and hefore I knew it T was
out several hundred dollars with nothing to
show for it but a number of worthless
models and an irritable disposition.  Lvery-
thing connected with my vention made me
sick and the future looked quite hopeless.
Just as I was about to give the whole thing
up in despair, my mechanic notified me that
he had at last niade a model which worked
perfectly!

This good news gave me new courage
and 1 soon recovered my old enthusiasm.

1 took my plans and my maodel to a pat-
ent attorney who made a search for me and
advised me that 1 could get good broad
claims. 1 filed my application immediately
and a week later received the receipt which
showed that my invention was safely in
Washington,

The next month was as rosy as the pre-
ceding one lad  heen  gloomy. 1 fairly
“walked on air’ because 1 knew my patent
was safe. my claims were good and my
model worked perfectly.  There was noth-
ing more to warry about, | thought.

One day, while T was in the midst of an
imaginary conference involving thousands of
dollars, a letter came from my Patent At-
torney which threw my entire futnre into
the scrap heap and sent cold chills down
my spine! Here is the letter:—

“I regret to inform you that interference
has been declared on your invention.”

“Kindly see me at your carliest conveni-
ence.”

Upon arriving at my attorney’s office T
was told that somcone had filed an applica-
tion for the same invention abhout the same
time that T had. The future of my inven-
tion rested on whether or not T could prove
“prior conception.”

My patent attorney investigated the mat-
ter and informed me that the other inventor

Know These Facts!

Do vou know how to go about menufac-
turing your invention? Do you know how
tn figure cost of production and are you
thoroughly acquainted with the varions
methods of quantity production? Are vimu
sure that your invention can be sokl at a
profit?

Are you f{amiliar with castings, milling
machine work, drill press and die stamp-
ing? Do you know what parts of your
invention should be cast or milled or dic
stamped or are you willing to lcave it to the
mechanic who may take advantage of you
at the rate of §1.50 per hour?

_ Are _you sure you kuow what NOT to
invent? (‘an you determine what inven-
tions are practical and what arc uscless?

Do vou know exactly how to apply for
a patent—how to select a reliable patent
attorney—what to do when you receive your
filing receipt? Do you know the different
types of patents you can get and what the
most  advantageous types arc?  Are yon
acquainted with the workings of the Patent
Office?

Iiave you any idea how to organize a
company—just whom to trust and whom
to avoid?  Are you sure you can *hold
your own'’ azainst eager pramoters? o
you understand how stock in a commany is
divided among prospective stockholéers?

Are you thoroughly familiar with mar-
keting—with the various methods of jobbers
and_rcmilers? Could you place your in-
vention on the market NOW without any
advice or assistance?

These and hundreds of other vitally im.
portant facts are fully and eclearly explained
in the (ourse prepared by Raymoml Fran.
cis Yates and 14 other great inventors.
Mail coupon now for complete information.

N\ Ve

—a man in Kansas—had kept a legal record
of every step he took in his invention, and
could prove that he thought of the idea first.

There was no use going to court. [ had
kept no records and could prove nothing.
My brother had seen me working on the
plans, but he had signed nothing—and be-
sides he was in China.

There was swothing left for me to do but
start paying off my debts.

If 1 had only known enough to keep an
accurate legal record of my idca 1T would
have insured myseli an enormous income for
life—instead of running blindly into heavy
debt!

This costly mistake taught me the most
aaliable lesson 1 ever learned. It showed me
that there are a grcat many things an in-
ventor does not know,—little things to be
sure.—hut mighty important ones! 1 made
up my mind to master them and was fortu-
nate enough to find a course “made to order”
for me—the course given by the Bureau of
Inventive Science.

Perhaps vou know, better than T did. the
importance of keeping a legal record of your
inventions. But there are other things of
equal importance which you may not know—
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and which may he as costly to you as ignor-
ance of the method of keeping a legal record
was to me.

This course, prepared by Raymond Francis
Yates and 14 associates, dwells at length

- on such important subjects as keeping legal

records hefore filing an application: the
various things every inventor should know
about manuiacturing methods and promot-
mg: the hest way to apply for a patent and
the various kinds of patents that can be had;
the laws of the Patent Office and the ex-
sloitation of patent rights. Tt explains clearly
and simply what every inventor should know
about organizing a company and marketing
an invention. It dwells thoroughly upon
things like cost of production, quantity pro-
duction, fixing the price of the article, sales-
manship, and countless other important items
which nearly every inventor must know in
order to be successful.

“1,000 Needed Inventions”
Sent FREE

1f you are an inventor, you arc invited to write
to the Burcau of Inventive Science for informa-
tion alout this new Course.  With the facts ahout
the Conrse yon will also reccive a copy of a new
book peepared by Mr. Yates, entitled 1000 Needed
Invent.ons.”

In these days. when evervthing seems to have
been (ome and there is nothing left to invent, a
hook listing 1,000 needed inventions should bhe a
priceless possession 1o anyone who has any ingenu-
ity at all.  Send for this Dhook NOW. Tt has
always bheen sold for $1.00, but will be sent to
svou free, if vou will enclose only 10c to cover
the cost of packing and mailing.,

o not take chances with your inventinns or
ilcas. Be sure that vou are protected.  Be sure
you kaow what to DO with your patent after vou
get it. Mail the coupon helow, nr a letter. enclos.
ing 1oe. and get all the FACTS, together with the
hook ‘1000 Needed Inventions.” Address

Burcau of Inventive Science

Dept. 72 Wisner Bldg. Rochester, N. Y.
.‘---------------------------l
)

8 BUKEAU OF INVENTIVE SCIENCE,

: Dept. 72, Wisner Ruilding, Rochester, N. Y.

] Please send me your free hook of 1000 needed
g inventions. [ enclose ten cents in stamps to
§ ccver cost of mailing.

[}

1

B NAME covvvecnsseoaressssssscccssoososnaca sy
1

1

B AdJress ceveesecsseesosecarsonassooccssoves
[ ]

1

B CitYeeeivnennnecnonenneess Stateiiioeenens




386

Science and Invention for February, 1926

Helpful Information

of Utmost Importance to

Owners of Models L-1 and L-2

AULTRADYNE

e ce l vers
NOW, after two years, | have found a

new development that is of vital in-
terest to all owners of both Models

L-1 and L-2 Ultradyne Receivers.

Thousands of Ultradyne owners have
asked us to solve this very problem. It
deals with an easier, more economical
method of operation and maintenance of
your present Ultradyne Receiver.

If you have ever written us about any
phase of your Ultradyne, write us again.
We are now able to give everyone helpful
information that has never been available
before.

While this information applies directly
to the Ultradyne (Models L-1 and L-2), it
will prove of equal value to owners of all
types of Super-Heterodyne receivers.

Complete details, as a part of our serv-

Address all correspon-

dence to Mr. R. E. ice, will be given, without cost, if you write
Lacault, Phenix Radio
Corporation, 114G East at once.

25th Street, New York
City. /MM%___—-
St/ i

Chief Engineer,
PHENIX RADIO CORPORATION.
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No Dials
No Panels

Built in
Loudspeaker

'-ili

| “ “‘)

Ultradyne Model L-3
is a 6 tubc receiver
emiploying the princi-
ples of the best cir
cuits. greatly vefined
and mariclonsty sim
plifisd.  In a Duco-
finished . two-toned ma-
hogany cabinct.

Sl 35.00

IWest of the
Rocky Mountains $140.00

Ii: beautiful
Console Model

$175.00

PHENIX RADIO CORPORATION, 114G East 25th St.,

HIS utterly new kind of receiver, the ULTRADYNE, Model

L-3, achieves the truly artistic form and simplicity of line.
It blends harmoniously into almost any scheme of furnishings.
Unobtrusively in good taste.

New, too, in its extremely simple operation. Stations are
selected by two inconspicuous levers. No intricate tuning.

This new beauty, this new simplicity, is amplified by an accen-
tuated tonal richness, range of selection and freedom from extra-
neous sounds. It is radio’s utmost aclievement further retined
and extended.

A demonstration of the ULTRADYNE, Model L-3 Receiver at
the nearest dealer-representative will satisfy your most critical
exactions. May we mail you a handsome descriptive folder?

personal monogram seal (R. E.L.,

The Ultradyne was designed by
shown here) is placed on the
assembly lock bolts of all genuine

Mr. R. E. Lacault. E. E., Chief
Engineer of this Companv and
formerly Radio Research Engi-

neer with the French Signal All receivers arc guaranteed sa

Corps Research Laboratories. To 0 long as these seals remain un-
protect the public Mr. Lacault’s broken.

Ultradyne Model 1.-3 Receivers.

ULTRADYNE

MODEL L-3

NEW YORK

%{gﬂ/ ﬁeau{q and é)lld%’&?%dsm
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Will Put You Info Elecricity— Right!

Thousands of men are needed right away in Electricity. Salaries
starting at $60 to $125 a week are offered, with unlimited op-
portunities for advancement. If you want one of these fine
jobs YOU CAN HAVE ONE. You don’t need “pull” or
friendship or money in the bank—all you need is TRAIN-
3\ ING, complete, honest training, such as I will give you
A\ at home, in your spare time!

Why This Training Leads to a
BETTER JOB and a RAISE IN PAY

Twenty-two (22) Noted Engineers helped me make this
training complete and up-to-date; men from General Elec-
tric, Westinghouse Electric, Western Electric, Underwriters
Laboratories, Massachusetts Institute of Technology—from
the greatest Electrical corporations and leading universities.
These men would not lend their names and support to any
ordinary school or course. They have helped me develop a
new method of instruction, simpler, easier to understand
than ever existed before.

Only a Small Part of the Equipment |
Supply to Get You Ready for a Good Job
Dunlap Job-Method goes way beyond old-fashioned
“book learning.” Your object in training is to pre-

bare for a fine Electrical job, for bigger pay. And
so we train you on standard Electrical equip-

Student Wiring a House for
Electric Light

There’s
a good
JOB

waiting
for you

. :e::'.‘:t’;;“ rgen(tj, with standard Electrical tools. Youlearn
III Elec. Electrical y doing actual Electrical jobs—and you learn

quickly, with less effort, because these jobs are
interesting. I supply all this equipment with-

out one penny of extra charge.
When you put your

time and money into N [ N fFRSEtEdJ ? B %E(;RXIC E
home-training look PR S % or Students and Graduates

. . ! & - 2 g Yo We maintain a large Employment Service for the
gg:ef?;;“;?aﬁgl]ggslsl\f’?glft 4* " ! s A benefit of our students, graduates, and Electrical em-

. ployers all over America—under the direction of
And make sure there’s a big H. A. BURGKART, Employment Expert. No

j e : £ charge for this service. We realize that thousands
dem?nd' plenty of good jobs h 2 ) of our students enroll to secure better jghs
v;']altmgt;vhter; ytou arﬁlga‘d{hfolg.] arl"dhbtiﬁgeli) pay, ar)g.we tl}::lp }h}t‘:{n ka.cc(;)mg
them. ectricityisca ‘thebil- plish this by providing the rig| ind o
bonolarbuenee ol mlioncpeer S o F100 B B
ity. Light, Heat, Power, Transporta- Get My Amazing Offer
tionarenow largely Electrical. Radio,

QUICK!
Telegraph, Telephone, are Electrical. {l'htl:‘re has been SensaEtlional Rop rovem ferm
: o . il al dm m
So I say—go into Electricity! My training Bt zotviod andl Fepefte that o e
must prepare you for a good Electrical job .
and a raise in pay, or I will refund every Y

called *‘impossible” in the past. Let me
Frove to you that my training absolutely
cent of your money.
Starttomahke
money soon

eads to a fine Electrical job and a big raise
afterenrolling

in pay. Let me show you the opportunities
waiting for you in Electricity.
Act Quick.
q, Bell-Wiring, Burglar-alarm, § These pictures show
* soldering and taping equip- how my training
ment, standard size and quality. prepares you quick-

Mail coupon
ly to earn money—

Outfits

tricity

Preparing o Assembie Motor
Included in Four Outfits

[ Student Winding Armature and Field,

~

or write today!

i Stadent Wiring Ra-
die Receiver, One of
Four Outfits Given

Elaborate equipment and . LN - - s
2 tools [orElec?ric‘:ight house- doing wiring jobs, doing mator jnbs, Radio jobs.
wiring—see pictures above. My students tell me they earn more in spare time

thanis needed to pay for this training. Write or R T
3 E}g&‘, ;1,‘3'3'5,“;“ ;énggfame mail couponfor interesting “earnas you learn” offer. to. e I
s CHIEF ENGINEER DUNLAP ® o — i N =
4. orpracieesons s | AM ERICAN SCHOOQL ELscr®icaL R i
tering 'Radio. DIVISION City. .———"" Chiel f""'&'fa’,'eloi“"‘;' snd st

ately to 5 °
Dept. E226 Drexel Ave. & 58th Street, CHICAGO @ mMait immedi21000," Gest E26.0  Fruica
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MODEL BUILDING

By HUGO GERNSBACK

I Americans pride ourselves on being citizens
w of the greatest mechanical nation on earth.

We point with pride to the fact that we have

more railroads, more telephones, more, tele-
graphs, more elevators, more electrical plants, and more
factories than any other nation in the world. In a
mechanical world we are the most mechanical. We edu-
cate our 4-year-old hoys with model trains, model build-
ing blocks, model constructional toys, and many others,
but when it comes to actually building models ourselves
we must take a back seat. Such countries as IEngland
and Germany are far, far ahead when it comes to model
building,

In Lngland, for instance, the art of model building
is at its highest cultural state. ‘T'here is not an Iing-
lishman living who does not know something about the
intricacies of some model building, whether it be build-
ing a locomotive, an clectrical motor, an automobile, a
model lathe, or whatnot. In England there are maga-
zines and periodicals devoted exclusively to model
building, where the builder is shown what his contem-
poraries are doing. DPrizes are given for model building
and the art, for so we may call it, is encouraged from all
sides. Any visitor who has gone to IEngland or Ger-
many and has seen the activity in model building has in-
variably been astounded at the magnificent work that is
being done in these countries, We see, for instance, loco-
motives, exact duplicates of their big brethren; these
models measure anywhere from 1 to 3 feet long, and
some are even smaller, others larger. They not only
look the part but actually work, and work well.

Model making, as it is understood, is not just dupli-
cating the outside appearance of the particular machin-
cry, but secing to it that it actually works the same as
the original. The same material used in a huge locomo-
tive, if such is the subject, whether it be brass or steel,
is. of course, used in the model, which furthermore is
also operated by steam.

The art of model making should not be confused with
commercial ready-made models. The real model builder
will look askance at any such suggestion, hecause the
whole fun and instruction lies right in the building of
the model itself. To build such a model one must of
course be a first-class mechanic, must know how to
handle the lathe, must know where to have small cast-
ings made, must know how to polish,

are not constructed wholly with an eye to en-
tertaining the builder, but it gives him a wonderful in-
sight into the intricacies of the machine that he is dupli-
cating on a small scale. Not only that, he also learns
how to handle materials s a matter of fact, the build-
ing of even a single model is a far-reaching education
in itself.

While there is, of course, some model building going
on in America, there is mighty little of it, and while
there a~e companics who make a specialty of selling
materials for model building, they themselves will ad-
mit that the materials are usually employed by invent-
ors who are getting up models of new industrial
machines or devices which they hope to patent and
sell. This, of course, is not model building, as the
term is to be understood, because the minute model
building assumes a commercial aspect, it automatically
beconmies cold business and is no longer an art,

In England and Germany there are a great many clubs
and associations where 1deas are exchanged, advice
given, show-rooms where models can be exhibited and
regular expositions held. There are even prize compe-
titions for the best models built, and there are firms who
willingly buy handsome models for display in windows
to attract the customers to the establishment’s wares.
The largest show window crowds 1 have ever seen
were attracted by good models.

\Why model building should not flourish in this coun-
try has always been a great mystery to me. In this coun-
try, where the mechanical and electrical arts are on a
very high level, and where experienced people are want-
ed at ail times, it is a pity that the model building art is
practically non-existent. Would it not be an excellent
idea for the few model builders in this country to form
clubs in their localities where models can be shown and
ideas exchanged?

SCIENCE & INVENTION, for one, will be glad to
feature this movement at any time by giving fullest
support and publicity to any such movement,
SCIENCE & INVENTION will be only too glad to
print the names of such clubs or meeting places, and
with this in view, in the March issue we are starting
2 Model Builders’ Department, where photographs of
models, as well as full descriptions and details will be
pubiished for the benefit of all. Send us photos and

descriptions without delay. And re-

and must have the patience to carry
ont the work to completion.

The future engineer or business
man derives an undrecamt of educa-
tion from Dbuilding such small
models and for that reason it shonld
be understood that the models

drill and cut all sorts of materials, E
2
E

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover

OF SCIENCE & INVENTION,

LOOK FORTHE GOLD COVER
every month!

member that the very essence of
model making is perfection of work-
manship. A good reproduction of a
locomotive should have no defect. If
you can make a good model you are
a skilled mechanic.

Hats off to the genius of American
model enthusiasts. T.et’s go!

DuemIIIn Y

P

Mr.

Hugo Gernsback speaks every Monday at 9 P. M. from Station WRNY on various scientific and radio subjects.
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Photo-Electric Cell Locates Fires

By J. KAY LONDON

| PHOTO
ELECTRONS
LIBERATED

SPECIAL LIGHT
SENSITIVE TUBE

» Here is the circuit of a new
» light-sensitive electric cell
which amplifies. When the
light intensity changes, the
current changes.

PLATE

FILAMENT
RELAY.

BALLAST m
TUBE

107015 2

MEGOHMS
>

Ty
6 VOLT ‘A" BATTERY

L L ———__

‘C'BAT.30 TO45VOLTS ‘B’ BAT. 90 T0 150 VOLTS

v v v v v v v

At the right is a photograph
of this new light-sensitive cell
and at the left and above are
shown suggestions for a novel
and unusual use for such cells.
Strung between two points in
mountainous regions are ca-
bles and on these cables a
small car operates, carying a
powerful searchlight. The car
automatically travels from one
end to the other of the cable.
reversing its travel at each
end. It is directly focused on
a lookout station of the type
shown above and the photo-
electric cell passes an even
flow of current. If, however,
the light beam is dimmed by
passing through smoke, an
alarm is sounded at the look-

"3

Tl b d Ty

REVERSE
L SWITCH

out station.
Photo courtesy Westinghouse
Electric and Mfg. Co.

pPooTYYSws
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Most Wonderful Stomach

A Diet of Nuts, Watches and Kerosene

ing kerosene on a burning stick. He had just
finished drinking a gallon of water and a pint of
kerosene. Ilis stomach is under absolute con-
trol and Hadji first regurgitates the kerosene,
which is set on fire, as the photo shows, and
then extinguishes the flames with the gallon of
water still in his system. Joseph H. Kraus,
Field Editor of this publication, is shown im-
mediately in back and to the left of Hadji.

The photograph above shows Hadji Ali spray-;

The diagram above illustrates how Hadji Ali is
able to swallow three dozen hazel nuts and one
almond. When he is examined fluoroscopic-
ally—that is, by means of X-rays and a fluoro-
scopic screen—the nuts can be seen floating on
the surface of the water in his stomach. He is
able to separate the hazel nut from the almond
at will. It will be noted that if the stomach is
contracted. the nuts are pushed up into the
ocsophagus. This contracted condition of the
stomach is illustrated in the diagram at the
right-hand side of this page.

{*

)
i _(""_;’T‘_' e

The top photo is an X-ray view of the nuts

floating on the surface of water. The bottom

shows the position of a watch in Hadji's
stomach.

of a film holder, while the X-rays are pene-
trating the flesh and tissues and producing the
shadows of nuts or the watch on the ilm. Mr.
Ali gave this demonstration to a staff of physi-
cians and newspaper men, and demonstrated
how he could swallow three live gold fish and
bring them back alive; how he could swallow
three differently colored kerchiefs and bring
forth any color called for. The X-rays proved

;ln the photo above Mr. Ali is standing in front

there was ro trickery.

CHIEF CHAMBER Y~
OF STOMACH

Hadji Ali's demontsration, held before a group
of scientists and physicians, was given through
the courtesy of Captain Frank G. Kerk. The
two X-ray views were taken by the K and B
Electric Equipment Company, Inc, of New
York, through the courtesy of Kny-Scheerer.
In the X-ray photograph at the left a watch
may be seen. This Mr. Ali had no difficulty in
swallowing. Unfortunately, the position of the
watch directly in front of the spinal column
did not produce an exceptionally good photo-
graph, because it had to be developed very
weakly.



‘The map above shows the proposed route to bs taken by Arctic explorers
who will employ boats, specially designsd motor sleds and airplanes to
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complete a lengthy trip, during which they expect to pass directly over the
The sleds to be used are described below.

Motor Sleds to Explore North Pole

FRENCH expedition is planning teo

attempt to reach the North Pole

next summer, and in order to ac-

complish their purpose, six specially
designed auto-sledges are under construc-
tion. These vehicles will travel equally well
on the surface of water or on ice and can
change from one element to the other with
hardly a pause. Our illustration at the
bottom of this page shows the probable ap-
pearance of sleds of
this nature equipped
with caterpillar treads
for traveling on ice
and bouyant enough
for water travel. The
route that the party
will follow is shown in
the map at the top of
this page.

N aval Lieutenant
Sales will head this
expedition and the
party will be composed
of many well-known
French scientists.
Several of the larger
scientific societies of
France are financing
the expedition, the cost
of which is estimated
at three billion francs.

The party will be
guided by Captain
Otto Sverdruo, a Nor-
wegian explorer who
has won fame on sev-
eral occasions by
means of his intrepid
journeys into the lands
of perpetual ice. Cap-
tain Sverdrup is also
the inventor of the
amphibious ice sleds

Here we show u view of the proposed motor sleds which

By J. KAY LONDON

which it is said will travel over very rough
ice at a speed of 12 to 16 miles an hour and
will enter the waterway or climb from it to
ice under their own power.

The novel part of this expedition is that
the sleds, ‘weighing 10 tons each, will be so
equipped that they can carry dismantled
seaplanes. With the latter it is proposed to
fly from the North Pole to Cape Barrow,
after establishing a home camp at or near

TR

will carry men, provisions and knock-down
airpknes The fuselage of one of the planes can be seen on the sled above.

the pole. Two planes will be carried and
the four remaining sea sleds will be em-
ployed for exploration purposes over thé
unknown region between Alaska and the
North Pole. These sleds will eventually
follow the airplanes to Cape Barrow,

In the expedition there will be a total of
16 men. Ten of them will be specially
trained in the handling of the new sledges
while six of them will be expert airplane
pilots. They will prob-
abiy leave France
about the end of April
and will sail for
King’s Bay. From
here, the sleds are to
be started and calcu-
lations show that the
pole will be reached in
from 10 to 15 days,
barring unforeseen ac-
cidents. When the
party reaches King's
Bay they will of
course wait for ideal
weather conditions
which will be reported
to them via radio. By
means of this com-
munication system,
they can keep inform-
ed of the weather
throughout the world
and from this, suitable
conclusions can be
drawn. The start will
then be made, proceed-
ing direct to the pole
as shown on our map.

Exploration will be
carried on with the as-
sistance of the amphi-
bious ice sledges, all
being radio equipped.
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The illustration at the right shows the
departure of two large seaplanes irom a
pomt at or near the North Pole. Note
that radio equipment is carried and that the
sleds are provided with suitable antennas.
[1 the proper apparatus is taken with the
expedition, the novel sleds need never he
out of touch with each other or with their
home camp. It is hoped that by using con-
stant vadio communication, disasters such as
have befallen other Arctic explorers will he
avoided, and that the trip will meet with per-
fect success. This hope can only be realized
if every emergency is foreseen and provided
for and at the present moment of wriling, it
secims as though just this has been done

After the planes leave the amphibious
sleds at their base, they will proceed south:
ward toward Cape Barrow, Alaska, and
landing there they will again take off and
start for New York, the trip being made in
comparatively short “hops.” At New York
the planes will he again dismantled, placed
m a trans-Atlantic ship and sent to FFrance.
Here they will again be assembled and the
expedition will finish its trip by flying di-
rectly to Paris.

One of the six sleds that will be used is
lighter in weight than the others. and is so
designed and constructed that it can he oper-
ated at high speeds. This will be used
mainly as a reliei sled and for emergency
purposes.

11 all of the work progresses as smoothly
as the plans secem to provide for. the sled
party will spend at least six weeks of ex-
ploration at and around the pole, and will
fully investigate the great unexplored ice
districts surrounding that point. It is hoped
that these explorations will reveal much in-
teresting data relative to land, water and ice
conditions around the pole and will clear up

Here we sez the polar explorers ensconced in their exploration headquarters at or near the North
Pole. The motor sleds equipped with radio are seen at the right of the illustration and the seaplanes
are just starting off in their dash for Cape Barrow, Alaska.

completed to the satisiaction of the party
leaders, the sleds will proceed to cross the
ice in the dircction of Cape Barrow and
will arrive there several months after the
airplanes. The party will he entirely pre-
pared and equipped to spend the winter in
the ice if it should so happen that such a
course hecomes necessary.

bitious but much of the preparatory work
has already been carried through and the
one mportant point to be decided is the
pract:cability of the motor sleds. They will
he thoroughly and careiully tested several
times before the expediton starts and it 1is
said that many secret points used in their
const-uction will enable them to perform

seeming marvels. They will be propelled by
gasoline engines.

It may seem from this resumé ofi the es-
sential facts that the plans are overly am-

much misunderstanding relative to this ter-
ritorv. After the explorations have heen

A Watch On Your

By SAMUEL BERNARD

Ring

it §
Left: One of the smallest watches in the
world is set into a finger ring and equip-
ped with a cover in the center of which
is set a precious stone surrounded by a
series of small diamonds. This unique
combination, with the cover unlatched

and partly open. is shown in the photo- i

graph directly below. These ring watches

are made in America now, as well as |
abroad.

Above: A greatly en-
larged view of the op-
erating mechanism of
this watch, made for

the last Empress of
LT A R Brazil. Three years

were consumed in =
The illustrations below show the comparative sizes making this watch, It a

of some of the parts of this smallest watch, the cost $25,000,

complete movement and the size of the casing. At
the cxtreme right is a standard size watch shown
for comparison. The entire movement of this time-
piece is only about the size of a dime in outside
diameter and to the left of
the illustration of the com-
plete movement are shown
some of the gears and the
two springs.

7n 2y
10

18 SIZE
MODEL

LARGEST GEAR
WHEEL (MADE
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Vortex Rings to Extinguish Fire

It is not beyond the realm
of possibility that the fire
department of the near fu-
ture may employ engines
similar to those shown in
the illustration below. It
has been proven that vortex
rings, when properly made,
will blow out flames. At
the immediate left is a
suggestion for the design
of a fire-fighting device us-
ing this principle. Employ-
ing belts of large blank
cartridges, rapid successions
of vortex rings could be
formed and directed in the
most strategic manner.

mnn
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Experiments made in the offices of SCIENMCE AND INVEN-.
TION Magazine proved that with a very small vortex ring |
generator employed as at the right, a candle flame could be
immediately extinguished at a distance of 28 feet from the
source of the rings. This should suggest a series of inter~ §
esting experiments to those who are inclined in that direction.
Use a comparatively large hole, fill the box with smoke so
that the rings can be seen and then tap the end opposite the
the hole. The result is shown.—J. Kay London,

CANDLE
JFLAME

e = ——
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Novel Phone Receiver

VER since the invention of the telephone and the beginning of its wide use in business
and social life, it has been found to have many disadvantages in its usual form. Since
then, hundreds of accessories for attachment to standard telephones and also improve-
ments of these instruments have been invented. Cushions and other noise excluders have been
devised, but have not been particu-

A newly designed telephone receiver is shown in the photo- larly successful. It seems that the
graphs and drawing in these columns. In appearance it extraneous noises around a telephone
somewhat resembles a user are about the most annoying
standard type, but in op- AIR SPACE that can be imagined and in order

SEReR ¢ has‘had"a"‘“g"s e to eliminate this cffect, one clever
SECEoR<Ts: Z ; = inventor has designed the separable
receiver illustrated at the left. This
instrument consists of two complete
receivers connected together in the
same circuit. When the parts are
assembled, the unit can be emploved
for listening with one ear, but by
sgparating the two parts, the two
sound reproducing clements can be
applied so that the user can listen
with both ears. In this way, audi-
ELECTRO- bility & increased greatly and, fur-
MAGK ETS thermore, one ear is not open to ex-
ternal sounds, as is the case when an
ordinary receiver is employed. The
mechamcal design of this instrument
is quite clever, and the two parts are
held together by means of a unique
mortise joint. The connecting cords
are so designed that when the re-
ceiver is used as a single unit, they
g are not in the way, but the two
f | ) halves can be separated an ample dis-
B tance for application to both ears.
Courtesy Audalk Co.

. ‘\t?""\wm«m N

DIAPHRAGHS

This new telephone receiver
is shown above in use in the
standard manner, while at the
tight it has been separated
into its two component parts,
and is being used for listen-
ing with both ears. Thus ex-
franeous noises are excluded.
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Non-Rolling Ship

- et
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Above: A lightly loaded ship equipped with the new bulges for the prevention of rolling
and for increasing overall efficiency.

ECENT tests made on three British
steamships of 7,400 tons dead weight
have shown. that a newly designed system will
quite cffectively prevent the rolling of
vessel even though high seas are encountered.
This system takes the form of two long cor-
rugations placed on each side of the vessel
and extending from stem to stern. These
ridges are reinforced by interior girders and
merge into the lines of the boat at both the
bow and the stern. They are placed so that
when the vessel is {ully loaded the top one
will be just below the water line and the
other one 4 to 6 feet further down or just
above the bilge line. The merging of the
ridges reduces the resistance to the water
and at the stern reduce the eddy cffect. It
is also said that they deliver a more solid
and stable mass of water to the propellers,
decreasing the amount of power necessary
to drive the vessel ahead. The corrugations
add about 6 per cent. to the width of the
ship. The great point to consider in con-
nection with these bulges is that they prevent
the ship from rolling and thus alleviate one
of the biggest woes of ocean travel—sea-
sickness. Undoubtedly in the future, those
ships that are equipped with this anti-rolling
system wil enjoy a much greater popularity
among those addicted to the malady of sea-
sickness. We may even expect to see, in the i
near future, competition between steamship {
lines aided by “anti-sea-sick” propaganda.
H. H. Du~nn.
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- Photos show ap-
pearance of ship
equipped with the
long corrugations
that prevent roll-
ing even in heavy

seas.

The photograph immediately above gives an excellent
idea of the size and placement of the anti-rolling bulges.

Photographic Flashlight,

. A new flasklight for photographic purposes has re~
cently been designed by a German engineer who
has succeeded in making a very thin film of metallic
magnesium, a thing hard to do until a new process
was developed. The metal is kept in a fire-proof
box, equipped with a fire trap and the required
amount is extended and ignited.

—Dr. Albert Neuburger.
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The Light-Beam Piano

Light and Sound Are Made to Play Strange
Tricks and Salt Crystals Keproduce
I'rom Phonograph Records.

By A. P. PECK

T WAS with no little eagerness and |

anticipation that we scanned the flying
scenery of lLong Island from our com-
fortable scat in the smoker and louked
forward to our arrival at Mill Neck, the
nearest railroad station to the Batterman
estate, where I1. Grindell Matthews, the in-
ventor of the so-called “death ray,” has
been conducting numerous experiments with
unusual and most interesting instruments.
Arriving at our destination, a car whirled
us through the countryside and in a very
few momen's we were shaking hands with
H. Grindell Matthews himself and his
right-hand assistant, Bernard J. Lynes. After
a little casttal conversation, we all walked
across the lawn to a small low building, be-
hind the closed doors of which Mr. Matthews
and Mr. Lynes have been constantly at work
for some time past. Entering, we found
ourselves in the presence of one of the finest
and neatest arrays of instruments that it
has ever been our privilege to examine. Most
prominent among the unusual and queer-
looking display was a table upon which was
mounted what we later came to know as a
Luminaphone. This device is so made and
its parts arc so arranged that by means of a
controlled beam, or rather, beams of light,
tones comparing most favorably with the
finest of pipe organs can be produced. The
apparatus necessary for doing this even on a
large scale will take up very much less room
than a standard pipe organ and, furthermore,
has several advantages over that instrument.
It is not affected by various atmospheric
conditions and once tuned is always tuned.
Dust has very little effect upon its opera-
tion, whereas quite the contrary is true of
an ordinary pipe organ,
THE LUMINAPHONE
This queer-looking arrangement resembles
a cross between two perforated steel mush-
rooms and four hairdressers’ appliances de-
signed for creating a permanent wave. The
mushroom-like arrangements are nothing
more or less than curved discs of stecl mount-
ed on spindles and so arranged as to be rotat-
able at a constant speed of 400 revolutions
per minute. The surfaces are perforated with
regular rows of holes, some of them spaced
a little further apart or a little closer to-
aether than others, A very good idea of the
appearance of this instrument can be ob-
tained from the photographs and line draw-
ings given on the opposite page. The parts
of this instrument that reminded us of a
hairdressing parlor were merely several
series of small lamp housings, all of which

The illustration at the right and on
the cover of this issue shows our ar-
tist's conception of what the "light-
beam piano'’ may look like when it
has been reduced to a practical com-
mercial form. In the type shown,
several selenium cells are employed,
although it may be that this number
will be reduced. There are also sev-
eral loud speakers used in connection
with this piano so that high, low and
medium notes can be reproduced
with the greatest fidelity, A vacuum
tube amplifier makes great volume
possible,

TS

were arranged in a definite sequence and
tilted at a certain predetermined angle. The
purpose of this arrangement can be seen
from the later description.

In this working model, a small keyboard
was mounted on the table directly in front
of the whirling discs and every key on that
board was a switch which would close and
open a circuit when pressed and relcased.
And then, besides the whirling discs, the
lamps and the keyboard, there was a standard
audio frequency amplifier of the resistance
coupled type, such as that familiar to all
racdio enthusiasts, and connected to the out-
put of this amplifier was a loud speaker of
conventional design and make.

MODE OF OPERATION

Before discussing the mode of operation
of this musical instrument, let us harken
back to the days when we studied physics in
college or high school. One of the usual
pieces of apparatus in a physics class ronm
is a steel disc mounted upon a spindle and
equipped with a handle by means of which
the disc can be rotated rapidly. The sur-
face of the disc is perforated much in the
same way as the disc shown in our illustra-
tions, and by rotating the disc and directing
a current of air from a tube onto one of the
rows of holes, a musical note could be pro-
duced. By blowing the air against a differ-
ent row of holes, another note could be
heard. This effect was produced by the
breaking up of the column of air at regular
and definite intervals by the disc. Something
very much on this same order happens in
the” Luminaphone. Beams of light are di-
rected upon the surface of the disc and when
this beam is in line with a hole, the light
passes through, but when in line with the
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solid surface of the disc, the light is cut ofl
Directly below the holes, and so placed that
all of the lamps above it are focused directly
upon its surface. is a light sensitive or seleni-

um cell. This cell receives a series of im-
pulses of light and operating through a
vacuum tube which acts as a relay and a
series of vacuum tubes which act as ampli-
fiers, it produces variations of an eclectrical
current which correspond exactly to the
frequency of the light pulsations impressed
upon the surface of the cell. The varying
electrical currents are, after being amph-
fied, fed into a standard loud speaker and
reproduce a note equivalent in frequency to
the number of times per second that the
light was interrupted by the revolving steel
disc. Thus it can be seen that the tone or
tones produced by this instrument are di-
rectly dependent upon the positions of the
perforations on the surface of the revolving
discs and upon the speed of revolution as
well as upon the number of lamps which
are lighted at any one particular moment.
The exact action of this novel musical in-
strument which Mr. Matthews hopes will
replace pipe organs to a very great extent
can be seen by studying Figs. 1,2, 3, 4 and 5
on the opposite page. It will be noted that
the various lamps are controlled by the keys
on the kevboard, there being one key for
each lamp. The number of lamps and keys
can be increased to include practically any
number of notes that are desired.

NEW PHONOGRAPH REPRODUCER

After studying the Luminaphone carefully
and watching it in operation, we next viewed
a piece of interesting apparatus reposing op

(Continued on page 959)

RUDDER
OPCRATING
MECHANISM

Above: A view of the light-controlled boat invented by H. Grindell Matthews,

The line drawing at the right gives a very simplified view of the apparatus

used in a boat of this nature, and also indicates the way in which the various
parts are electrically connected.
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__LIGHT
SENSITIVE
CELL

The drawing above shows how a series of lamps
are focused through the rotating steel disk on
the surface of the selenium cell. By using this
system of arranging the lamps, a comparatively
small number of light-sensitive cells are em-
ployed, yet the over-all efficiency of the musical
instrument is great. The variations in strength
of the pulsations of light reaching the surface of
the cell produce different notes and harmonics
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The photo at the left
shows H. Grindell
Matthews at the key-
board of the original
model of the Lumina-
phone, his latest in-
vention. This device
uses light rays focus-
ed upon a selenium
cell to produce musical
tones. The light rays
are interrupted in or-
der to give this effect,
the perforated steel
disks providing the
interrupting medium.
They are mounted on
spindles and rotated in
synchronism with each
other. On the opposite

page will be found a
complete  description

of the operation. disks of the Luminaphone.

The photo above shows a close-up view of one of the rotating
Note the two light-sensitive
selenium cells mounted on the ends of an arm and located

directly under the rotating disk.

The drawing at the right
shows the essential de-
tails regarding -he opera-
tion of the Luminaphone.
A lamp, controlled by a
key and lighted by a lo-
cal battery, is lashed on
and off. It is focused on
the selenium cell and the
light from it is interrupt-
ed periodically by means
of the rotating perforated
steel disk. Pulsations are
set up in the selenium cell

LAMP

S[Z[N/(/M
CELL

FIRST VACUUM
TUBE AMPLIFIER

and are then passed £
through a cascade vacuum > 3'”
R —

tube amplifier. The loud
speaker reproduces the vi- TRA /VS-\
FORMEFR

brations in audible form.
The result is a note not
unlike that of a pipe or-
gan. Tones and overtones
can be produced with a
most wonderful effect.

z
DISC ROTATING wey (@
AT 400R.PM. b !

/ ; it

LAMP BATTERY

T ISTANCE COUPLED

AMPLIFIERS
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which are then amplified and rendered audible.

-

The photograph directly below shows the appearance
of a standard phonograph equipped with the ncw
type «f crystal reproducer developed into a commer-
cially practical form by H. Grindell Matthews. The
fundamental theory of this type of reproducer is not
at all new, as is mentioned in our article, but the
fact remains that Mr. Matthews has made onc of
the first ones to appear in the commercial field, in
competition to the usual type of mechanical or elec-
trical reproducer. This device was heard in operation
by the writer and it rendered the best reproduction
.of a phonograph record that he had ever heard.
Tremendous volume was made possible by amplify-
ing the A.C. generated by the crystal. Using re-
sistance-coupled amplifiers. no distortion was de-
tected.

T

T, L7

The amplifier used in connection with the Lummaphone in its experlmental stage is af typical
British design and is illustrated in the photograph above The input is through a traasformer
and then follow several resistance-coupled amplifier stages.

( ==~ _CRYSTAL REPRODUCER
&i'-/[ :

AUDIO-FREQUENCY
AMPL{f 1ERS

@ TENS/ON
ADJUYSTING

ROCHELLE
SALT
CRYSTAL

PHONOGRAPH
NEEDLE

Above we show the principle, piezo-electricity,
underlying the crystal reproducer for phono-
graphs. The torsion effects set up in the crys-
tal generate an alternating current of varying
intensity which can be amplified and reproduced.

TRANSFORMER ®

The above diagram shows how the crystal re-
producer is connected to an amplifier. Note
that no lacal battery is employed in the crystal
circuit inasmuch as the crystal itself is an A.C.
(alternating current) generator.

PLATES
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How Floating Drydocks Operate

LOATING drydocks are mnot very
well known to the general public and
the information given herewith was
obtained in a recent interview with
Mr. William T. Donnelly of New York
City, well-known builder and designer of
these remarkable picces of marine architec-

carried in cables from the shore control
station. The chief operator in control of the
drydock during its lifting and other opera-
tions, is located in a building which over-
looks the top of the drydock and from which
he can, with a pair of binoculars, see all
of the motor pump speed indicators at any

\BOI-.T PARTLY
BOUYED UP

PROPELLER GUT
OF WATER FOR
REPAIRS

-~ CONTROL.
TATION

TiQ

ELecTRIC
CONTROL
CABLES

When it is necessary to make repairs on the propeller or rudder of a large vessel, it is not neces-

sary to lift the whole boat.

ture. A floating drydock is used in prefer-
ence to a solid basin, because it may be
moved from pluce to place whenever so de-
sired, and because it possesses a number of
operating features not obtainable with a
solid basin or shore type of drydock. Just
to cite one instance of the versatility of the

floating type of drydock, imagine for a mo-,

ment that yon were faced with the problem
of making repairs on a ship which weighed
28.000 tons and that you only possessed for
the purpose a drydock having a capacity of
20,000 tons. IHow would you raise this boat
cut of the water if you had to overhaul the
propellers and rudder? Tt can be done with
a floating drydock as will be explained anon,

The scctional drawing, Fig. 1, A, b and C,
shows how a floating drydack is submerged
by filling its compartm~uats with water, so
that the inner floor surface is lower than
the keel of the boat to be drydocked. When
the dryvdock has been sunk lower than the
keel of the boat, the boat is warped into
the drydock by tugs or else by winches and
cables, but rarely under its own power, as it
creates too much commotion in the water.

When the vessel has been floated into the
drydock, the orders are given to start pump-
ing the water out of the buoyancy chambers
and it gradually rises. The bilge blocks,
which come up under either side of the ves-
sel, are manipulated from above by means of
lines and suitable control gear. The inter-
mediate and final stages of raising the ship
with a floating drydock are shown at Figs.
1-B and C.

In the illustration at Fig. 2, the general
arrangement of a typical floating drydock is
shown. The drydock is held flexibly, yet
firmly, in position near the shore in most
cases, which enables the pump motors for
emiptying and filling the various buoyancy
chambers to be operated by electric power,

Only part®of it need be out of the water as shown. Fig. 3.

instant. In front of him are a series of
electrical controllers by which the speed of
any of the buoyancy compartment motors
can be regulated. If he so desires, there is
a master controller whereby he can cause,
at the throw of a switch handle, all of the
pump motors to work in unison,

The illustration at Fig. 3 shows lhow a
vessel longer and heavier than can be han-
dled by the drydock ordinarily may be partly
lifted from the water, so that repairs can
be carried out on the damaged part, in this
case the propellers and rudder. One of
the greatest games in the world is that of
handling a floating drydock, for the chief
operator or engineer in charge can, by a sl'ght
indiscretion, cause the drydock to tilt up at

The three drawings
at the right illus-
trate the workings >
of a drydock. First
the dock itself is
sunk by filling it

with water. Then FLYBALL

the ship is man- SPEED ™.,
] ToR

euvered into the DICALSS +

dock and electric |

pumps are started

in operation. Thus

the water is re-
moved from t he
dock till the boat
assumes the position
shown at B and
finally is totally out
of water as at C.
Fig, 1.
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one end and throw the boat outward, which
would be likely to severely damage the hull;
and if the boat should sink, a pretty expense
would be involved in raising the sunken ves-
sel beifore it could be temporarily repaired
and drydocked. A naval engineer once had
a large vessel in one of these floating dry-
docks, and after giving an order his hair
almost turned white in one minute when he
saw the drydock quickly take a slanting po-
sition, with one end considerably higher
than the other, which almost threw the boat
out of one of the ends.

One peculiar thing about these floating
drydocks, which are divided off into many
separate compartments, each of which can
have the water pumped out individually when
desired, in order to increase the buoyancy,
is that they are more sensitive in a length-
wise direction than they are crosswise,

In the illustrations the struts shown be-
tween the deck line of the vessel and the
sides of the tloating drydock are not heavy
beams to help hold the vessel steady as it
rises with the drydock, but are simply meas-
uring rods used to ascertain when the vessel
is centered in its position on the drydock.

The art of operating drydocks, and ii i3
an art, is not the commonplace and mediocre
study that one might thing it to be offhand.
Quite the contrary is the case and it only
needs a perusal of the following paragraphs
in this article and a study of our illustra-
tions to show this to be entirely true. Stu-
dents of this subject will find much of
interest,

Some of the most interesting engincering
problems one could find are encountered in
the drydock game, as Mr. Donnelly pointed
out. If you want to consider a real enginecer-
ing problem, that shown in IFig. 4, which
illustrates a proposition this engineer had
to contend with in short order, should prove
interesting. A large steam derrick, as well
as a huge caisson, had to be raised with a
floating drydock, and the only way to tackle
this problem correctly was to ascertain the
center of gravity of each of these two heavy
weights, the total of which was near the
maximum lifting capacity of the drydock.
How waould you go at such a problem?
Here's the way it was solved and the two
heavy structures lifted successfully with the
floating drydock. Blueprints of the steam
derrick and the caisson were obtained from
the Navy Yard engincers involved in this
case, and the various masses and weights
of cach part of the structures were care-
fully checked up and the center of gravity
of cach structure determined. Once these
true centers of gravity of the two masses,
totaling about fiftcen to twenty thousand

WATER BLING
PUMPED OUY

VARIABLE
BOUYANCY

.l !.."‘I CHAMBER

—y \ %D WATER BEING
\ {gms] PUMPED DUT OF
—-—-l‘- | DRYDOCK
"y | PAISING BOAT THUS

BOAT FULLY RAISED FOR REPARS
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tons, was known, the engineer in charge
could specify where cach should be placed
on the submerged drydock before starting to
pump out the water, so as to increase the
buoyancy and raise them. The engineer's
calculations came out as he expected and
the caisson as well as the steam derrick were
successfully drydocked on schedule time.
While all sorts of improvements have been
introduced in the construction and mechan-
ism of drydocks, they present a peculiarly
good opportunity for utilizing clectric power.
There are some interesting fcatures in the
vperation of these structures which are espe-
cially noticeable in the smaller ones. To
prevent the ship from overturning when she
rises out of the water, what are known as
bilge blocks are used. These slide back
and forth at right angles to the keel of the
boat on runways on the floor of the dock.
They are built up according to the shape
of the ship and are made up of very large
square picces of timber, or blocks of wood,
as they may be called, placed one on top
of the other and held in place with what the
shipbuilder calls dogs, a sort of heavy iron
staple which is driven in with a maul, one
end m cach of two adjoining blocks. These
blocks may be three feet and more in length
and with a minimum of about twelve inches
square, and may be much larger. ‘T'hey may
be built up to four or five feet in height or
more. It is evident that they will be very
heavy.  They are held in place by a sort
of slide, so that they can neither rise nor
descend, but can move laterally. 1{ the dock
has no water in it it takes very great force
to slide these heavy blocks along their none
too smooth runway. But they are never
moved except for some especial reason or
else when there is water in the dock. When
the dock is filled with water, which means,
if it is a floating dock, that it has heen sunk
to a proper level, the wooden blocks are
buoyed up by the water so that they hardly
press against their runway at all,” perhaps
even against the holding-down strip, a part
of the groove which prevents their rising.
Thus floated, they move so casily that a
man at the end of a rope can slide them in

home,” and  the

agaimst the ship’s hilge. As they are drawn
in they bump against the vessel with a sort
of thump and that indicates that they are
ship is resting with the
blocks supporting it securely, preventing it
from overturning as the water leaves it,
To paint the bottom of the ship, of course,
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direction of drydocks was to have one which
could be moved upon rails like a gigantic
railroad car. The ship was to be floated
into this, secured in position, then the ship
and dock, when water was withdrawn, were
to be transported across the land. This was
suggested with the view of crossing the

)
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Mg SEPERATE PUMP COM-
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OPERATOR CHECKS
SPEEQ WITH PAIR

OoF BINOCUL&RSE g :

——

A series of electrically driven motor-pumps drive the water from the drydock and their speed is

controlled from land.

requires it to be out of the water. The hilge
blycks cannot be moved back until the dock
is filled with water. In the painting of a
battom of a ship there are small areas cov-
ered by the bilge blocks that have to a0
unpainted, so that when a ship leaves a
dack she has ou the bottom a number of un-
painted bits about a foot square, which are
designated as “holiday spots.”

One of :he greatest propositions in the

g

FLOATING Oy
( D\.:,L N Ay

R
A difficult engineering
problem was recently
solved as described in
the text and illus-
trated at the left. A
derrick and a caisson
had to be raised in a
floating drydock and
" by calculating the
centers of gracity Cl
and C2, this was ac-
complished s u ¢ c ess-
fully. (Fig. 4.)

[

Flyball speed indicators are positioned as shown, (Fig. 2.)

American Isthmus, To poise the ship in the
drydock instead of the small primitive bilge
blocks, it was proposed to have a set of
hydraulic rams, whose ends would butt
against the ship and the water was to he
pumped into all the rams from the one
source so that every ram would be pressed
against the side of the ship with identical
pressure per square inch of its area and held
there immovable. Nothing can poise a ship
so cxactly and with greater mathematical
precision than the water in which it floats.
But it is probable that no one ever gave very
serious thought to the idea of carrying a
drydock full of water across the country.

Instead of drydocks, marine railroads are
often used for smaller vessels. The ship
is ‘doated over a cradle with its own bilge
blocks drawn in as already described, and
rises out of the water upon dry land for
painting or repairs. The cradle and ship are
carricd on an inclined railroad. It will be
seen that the marine railroad which has heen
in use for many generations snggested the
idea of transporting ships across the isthmus
between the two Americas. The hydraulic
rams operated from one source of pressure
is the principal original feature which is
applicable to present-day drydocks. In op-
erating any such system cach ram should be
previded with a valve on the inlet so that
once it is solidly pressed against the side
of the ship tlre closing of the valve will
make it absolutely fixed.

Offers a Safety Device

UBMARINES could be made as safe as

surface hoats but for the indifference of

the Navy Department to safeguarding
the tives of the crews, said Anthony J. Grii-
fin, Representative from the Twentv-second,
New York City, District, in an interview
recently.

"It is ridiculous to talk of doing away
with submarines as instruments of war,” he
said, “although they should unquestionably
be made safer by the adoption of every pos-
sihle device to avoid tragedies like those of
recent months.  The Navy Department has

shown an extraordinary lack of foresight in
it: failure to install the simplest means to
protect the lives of the submarine crews.”

Mr. Grifin told of an invention of his,
patented in 1914, which, he sail, would pro-
vile means of escape from a flooded sub-
marine. The device consists f a series of
broyvant safety chambers, placed hetween. the
hull and the super-structurc of the submar-
ines, which may be entered from below and
floated to the surface by means of a releas-
ing apparatus within the chamher. These
chambers, said Congressman Griffin, may be

of any size or number and can be so placed
as not to affect in any way the lines of the
boat,

Mr. Griffin also pointed out that the in-
stallation of rings on submarines would fa-
cilitate the raising of the hoats hy grappling
hooks and obviate the delay and difficulty
involved in raising them with chains wrap
ped around the entire hull

The Griffin safety chambers would repre-
sent the parachutes carried on airplanes, and
whaose ahsence had much to do with the loss
of life on the Shenandoal,
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Flying Five Miles Per Minute

By H. WINFIELD SECOR
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PVHE fastest speed at which man has ever
moved over the face of the carth was
reached a few months ago when

Licutenant Alvord J. Willlams of the
U. S. Navy flew his blue and gold airplane
throngh the air over a one kilometer course
at Mitchell Field, at a speed of 302.3 miles
per hour. This was five times faster than
the speed attained by the average express
train and faster than man had ever traveled
before. While we can rely on the measure-
ments of the speed which were carefully
made with the latest type electrical recording
chronometers this record did not conform to
the international aerial speed race require-
ments because this tremendous and unex-
celled speed of 302.3 miles per hour was
reached after making a steep dive just he-
fore straightening out and flying across the
one kilometer course.

The ncarest approach to this rate is the
official world's record for a one kilometer
course held by a French pilot, his speed hav-
ing been 278 miles per hour, or 4.6 miles
per minute, as shown on the accompanying
graph chart. In the mighty aerial contest
staged a short time ago for the possession
of the Pulitzer trophy, a new official world’s
speed record for a one hundred and twenty-
foirr mile course was established by Iieu-
tenant Cyril Bettis, U. S. Army flyer, who
hurled his black and gold Curtiss 'plane
around the course at an average speed of
248.71 miles per hour, or 4.14 miles per min-
ute.

The best way to realize what these tre-

t man-carrying vehicles on

earth,

mendous speeds mean for military and other
requirements is to time vourseld when rid-
ing along on a trolley car, steam train or
automobile, and consider the extent of coun-
try you travel over in a distance of five
miles, and then by comparison with your
watch you will see that the plane has to
travel at an unbelievable velocity to cover
such a distance as four or five miles in six-
ty seconds.

A new world’s seaplane speed record over
a straight-away course was established on
October 27th, when Lieutenant James H.
Doolittle, of the U. S. Army, flew at the
rate of 24571 miles per hour, or 4.09 miles
per minute. This is a truly remarkable
speed which Lieutenant Doolittle attained,
considering that the plane was encumbered
with pontoons. The way these speed races
are clocked and averaged is based on the
flight along the course an even number of
times in cach direction; in other words with
and against the wind.  The speeds for cach
flicht along the course are totaled and then
divided by the number of flights which gives
the average figure.

The next fastest passenger vehicle to an
airplane is the racing automobile, which has
sped along at a speed of one mile in twenty-
three seconds, or at the rate of 156 miles
per hour, The next fastest speed record for
a vehicle carrying a man is the electric train
record obtained in the famous Berlin-Zossen
test ahout twentv-three vears ago when, af-
ter trying all sorts of different shaped wind-
shields on the front of the car, a speed of

*Name of book furnished on receipt of stamped envelope.

Unofficial auto speed made by Sig. Haugdahl is 180 miles per hour or 1 mile in 19.9 seconds.

130 miles per hour was attained. This is at
the rate of over two miles per minute, and
appears on the graph. For those interested
in the performance of this electric high speed
car under the various conditions in the test
carried out by the engineers, and which is
the fastest train record that we know of,
one can find in the Public Library a classic
work covering these tests.*

The fastest speed at which a steam train
has traveled over the rails is recorded as
112.5 miles per hour, or 1.8 miles per min-
ute. This record, strange as it may seem,
was made thirty-two years ago by the Em-
pire State Express traveling over the N. Y.
C. and 1I. R. lines, and this speed has not
been approached even remotely n all the en-
suing years, except on very rare occasions.
The average express train travels at abomt
60 miles per hour or one mile a minute,
while some of the crack trains attain speeds
on long straight stretches of 75 to 80 miles
per hour, Due to the heavier rails and
road-bed required for speeds in excess of
these, and also owing to the greater danger
of wrecks and wear and tear on the locomo-
tive and cars, we have not seen the long
promised 125 to 200 miles an hour train fly-
ing across our landscapes.

The speed limit in the airplane world will
probably be reached when man flies at 400
to 450 miles per hour, and it is possible that
a speed of 500 miles per hour may be at-
tained with the proper design of airplane.
flying at high altitudes in rarefied air, where
the head resistance is reduced to a minimum.
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Novelties from the
Field of Inventions

g

i
| iA new traffic signal light
! for use by traffic policemen
nt E ) 5 and which is run by a small
74 )1 Fliy o storage battery has recently
sy | been introduced in Boston.
ni'ror The light is strapped to the
fnles | To smoke in comfort while driving a car hand as at the left and two
. =) is something that every smoker-motorist of them are used as above.
f ffi_/' desires to achieve. The cigarette holder 7
1alve ) -'F‘/)‘l‘/ combined with a suction cup and a rub- _
urens b —:"'0( ber tube as illustrated above makes this ’I"hc photograph at the extrame
x /'// [ possible. The ashes and smoke from a right shows a new type of pow-
& LY wler cigarette cannot get into the smoker’s er rotor th:«}t does not have to
'{ heater eyes. be driven by hand.
["-&.u o AL ED T g e

An automatic shaving cup is
shown above. Water enters by
turning on the petcock and the
cup is drained through valve.
—F. C. Darragh.

|

{

A new broiler, illustrated above, can An electrically operated cross-word puzzls which serves
be attached to any make of gas range. as a window display is illustrated above. Advertising
slogans are worked: into the puzzle as shown.

This new power rotor, designed

} ——y y " by a Finnish inventor is shown in

! : — i Yer operation above, raising water

h o N ) 1 L2y from the lake to a point 50 feet
Above: A newly devised novelty pencil holder upon ’ £i ;i y‘i higher

which various calculations can be automatically

4 1§ 02020 =91
made. S S —&w

<l
s Mol A new coffee percola-
HolC tor that uses an ordi-
nary pot of the type
shown is illustrated in
operaticn and in de-
tail at the left. The
action is simple in the

extreme and the coffee New garter

made with it is per- made of leathe
fectly clear and free and illustrat'ec
from grounds. Boiling here are provid
water is poured in the ed with rubt.xe
upper compartment rin gs to give
and drips through the elasticity. —Ken.
ground coffee into the neth B. Murray.

pot. The hlter paper

is renewed after mak-
ing the coffee.
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Shadow Effects on Plastic Objects

v " WU I s i e

The best way to arrange statuary so
that the very finest effects will be ob-
tained when artificial lighting is used
is to place the light in front and pref-
erably above the sculpture so that
the shadows obtained are soft. The
source of light should not be too
small and the light should bediffused,
Fig. 1 shows the effect of direct
strong lighting; 2, light from below
and from a non-dispersed source; 3,
source of diffused light below object;
4, a non-dispersed light above sculp-
ture; 5, light not diffused and above
and to the side; 6, scuipture in dif-
fused light from directly above. The
latter is the correct method and it
was determined by a series of tests
carried on as shown here. The num-
bers on the lamps correspond with
the six figures just described.

Can You Think Clearly?

XPERIMENTERS in science must,

as a whole, be clear thinking individ-

uals. Experimentation and scientific

study promote clear thinking which is

a valuable asset in the business and social
worlds as well as in science.

In the realm of theoretical physics the
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Z i __qow_¥ REPRESENTS

% MOLECULE f

Above: Illustration of cube in which molecules
represented as dots are in counstant motion.

By HARRY R. LUBCKE

work consists in deriving natural laws l'v'
logical, straightforward thinking. There 75
one demonstration, the derivation of Boyle's
Law from the kinetic theory of gases, that
is simple in its mathematical aspect and
therefore can be grasped by the average
experimenter. To follow through this dem-
onstration, thinking it out, is *a fine mental
exercise.

First of all a brief introduction to the
subject will be necessary. The kinetic thecry
of gases explains that all gases are made
up of a great number of widely separated
particles called molecules, that these par-
ticles are i rapid motion, and that the pres-
sure of a gas is due to the innumerable im-
pacts of these molecules on the sides of the
containing vessel.  This is a very fruitiul
theory and has been proven again and again
by experimental observations. Boyle's Law
is also quite simple. It states that the pres-
sure of a gas multiplied by its volume al-
ways gives a constan! quantity. Thus, if
the pressure of a given mass of gas be
doubled, the volume will decrease to one-half
the original. Tt is stated very briefly in
symbols, miz.: P X V = C where P is the
pressure, V the volume and C a constant

Now for the ecxercise. (Remove coats,
collars, etc.) Remember, the objeet of the
discussion is to prove that P X V =

using the rules of the kinetic theory. First,
we will make four necessary and easily jus-
tified assumptions. (1) We assume that the
molecules obey the laws of mechanics. In
other words, that they are subject to gravi-
tational attraction, that they have mass, and
in short that they behave like a lot of bil-
liard balls, all of which is quite reasonable.
(Continued on page 950)

T
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e

Above: One side of the cube illustrated in Fig.
1. See text for further explanation.
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“Spirit” Photos

An exhibition of objects of psychic inters
est at Caxton Hall, London, England,
has brought to light some interesting
photographs purporting to be of spiritual
origin. The promoters of the exhibition
do not guarantee the authenticity of all
of the photographs, but they consider
many of them to be strong evidence
pointing toward the actual production of
psychical phenomena. The photographs
at the top left and at the right show two supposedly genuine spirit materializations. The illustration
in the upper right-hand corner is of two wax spirit gloves said to have been formed by a materialized
spirit. It is quite simple to produce these gloves by trickery. The center illustration is supposed
to have been made by a person under the control of a medium, although that person had never
attempted to draw before. Although the majority of serious minded investigators are still uncon-
vinced as to the actuality of spirit manifestations, still there are believers and evidence can be
and is produced that in some cases is almost convincing to the most skeptical. We have yet to
be convinced.

YEr

Sawing Wood by Wind

Below is shown a photograph of a crude but effective wood saw operated by | p- S :’-’-ﬁx
a wind mill and located in French Acadia, Nova Scotia,
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. Windmil/ n . !
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Our diagram directly above shows how this wind
mill is made to operate a saw with a reciprocating
motion. A crank arm attached to the shaft of the
wind mill proper operates an arm that in turn oper-
ates two other pivoted arms and thus imparts a
backward and forward motion to the saw. An
ingenious mechanic could easily make up one of
these labor saving devices and it would be of a
special benefit in locations where comparatively
strong winds are common. The construction is
simple as can be readily seen by reference to the
photograph at the left and the .drawing above.
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ELECTRIC COOKER AND BAKER.
Above: Miss Margarew Corcoran is shown dem-
onstrating a new type of what might be called
a fireless cooker. In this device, which can be
used for all types of cooking, two electric light
bulbs furnish all the heat necessary. One is
placed near the top and the other near the bot-
tom, as can be seen above and in the drawing
at the right. Cooking can be carried on with-
out the use of water other than that contained
in the materials themselves. This method is
@aid to make vegetables in particular more
tasty. Even though water is not added to
them, they cook in their own moisture and are
rendered most tender and nutritious.

GIANT AND MIDGET PRESSING

IRONS. The photograph shows two extremes

in electrical pressing iron construction. One is

so small and well tmlanced that it is easily

handled, but the other one could hardly be
moved, much less used.

W A e s e nwnp
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Much of interest is to be
seen at industrial shows if
one is on the lookout for
interesting material and the
articles described here were
selected as being the most
striking and representative
of all shown.
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The drawing above gives the details of the
electrically heated cooking device. shown in the
photograph in the upper left-hand corner of
this page. Separable compartments allow the
cooking of different foods at the same time.
Cakes can also be baked. The author of this
article had one of these cookers sent to the
office of SCIENCE AND INVENTION and,
using prepared flour, a very palatable cake was
cooked in a very short time. It baked per-
fectly, finishing with a golden brown crust.

VACUUM BRUSH. A compact vacuum

cleaner, the collecting bag of which is strapped

to the arm, is shown in detail above. Oper-

ating from an ordinary electric light socket,

the brush is small enough to reach many places

that could not be cleaned with a standard
vacuum cleaner.
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At the New York

Novel Applications of Electricity
That Bear On

By JOSEPH

BEADS MADE OF BAKELITE. Below:
The very latest in decorations for milady.
Solid colored bakelite beads dipped in an
opalescent solution. Other types of beads have
been placed on the market, using the fish scale
solution, to obtain an opalescent effect but
these are the first that can be considered non-
breakable.

BEADS

__DIPPED IN
FISH SCALE

SOLUTION

Artificial pearls have been on the market for s
good many years, but those that are extensively
sold today have many drawbacks, the greatest
being their frailty. The glass or wax centered
beads are most casily broken, but such is not
the case with the beads made of bakelite and
illustrated in the photograph at the top of this
column. The process of making these beads is
simple. Small globules of coiored bakelite are
prepared with hoies through their centers
These bits of material are practically non-
breakable and they are then dipped several
times into an opalescent solution made up with
suspended fish scales. After drying for a day
or two between each dipping, the beads are
ready for use and are most beautiful, due to the
permanent tints afforded by the underlying
colored foundation.
Photograph courtesy Bakelite Corp.

LIGHT INTENSITY RECORDER. A aew
pyrheliometer used for studying the effect of
sunlight on electrical current cansumption is
illustrated in the photo below. Under the
glass case is a thermopile, consisting of 50
thermo-couples electrically fused together.
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The circuit diagram of the pyrheliometer is
shown at the right. 1 is the thermopile; 2, a
battery; 3, a milli-voltmeter; 4, an electro-
magnet; 5, a revolving chart, and 6, a clock.
As the sunlight varies, the current generated
by the thermopile also changes and the arm of
the milli-voltmeter, held in contact with and
making marks on the revolving chart, moves in
accordance with the current fluctuation. The
clock is used so as to actuate the instrument
over any desired length of time. In the thermo-
pile. the junctions are attached to but insulated
from thin concentric copper rings. The outer
ring is white and the inner one is black. The
black ring absorbs more heat than the white
and thus when exposed to sunlight, the thermo-
couples are actuated. Fig. 7 and Fig. 8 show
this construction.
Photos courtesy New York Ldison Co.

The pyrheliometer was used for making records
during the total eclipse of the sun on January
24, 1925, by the New York Meteorological
Observatory. The result is given on the chart
shown at the left, indicating that very nearly
total darkness was observed during the eclipse
period. Note other fluctuations due to clouds.
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Electrical Show

And Insulating Materials

( ITTITITTT 4120k e
Ttems of interest to the
housewife, the home mech-
anic, the automobile driver
and many others were ex- a

. % * gers \ —
ur Evervday Life hibited at the latest New
o yday ¢ York Electrical Show. We COFFEE
H. KRAUS I show some of them here.
& 41
ELECTRIC LIGHT FLASHER. A newly
devised type of flasher for electric signs or -
window displays is illustrated in the photo- a = | FILTER
graph and diagram below.
Photos courtesy IWestinghouse Electric &
Mfg. Co.
.-
STEAM GENERATED
HERE DRIVES
WATER UP
HEATING COIL

[ ———
FrevTvvvvVv vy

The completed
electric flasher in
its case is shown
in the photo-
graph directly

COFFEE MAKER. Illustration above shows
a new and improved type of coffes percolator;
the coffee container can be removed and the
brewed drink can be poured out from the lower
section. Made of glass, with smoothly rounded
corners, this coffee urn is most sanitary and
easily cleaned. It is quickly disassembled for

thorough washing both inside and out. The
glass is unaffected by the coffee or the heat.

N 110 vOLTS
AN
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Ttis coffee filter, the clements of which are
coastructed of a special heat-proof glass, is
heated by mecans of a coil of resistance wire
through which a current of electricity passes.
The water placed in the lower receptacle
boils and gives off steam which increases the
prassure above the water and therefore forces
it up into the top container. From here, the
liquid filters down through the coffee grounds.
After all of the liquid has passed from the top
receptacle to the bottom, the coffee grounds
container is removed and the clear liquid, free
from bits of coffee, is poured into serving cups
from the lower container. The entire action
takes place in two parts, most of the water
first passing upward and then after the con-
tainers are removed from the heating element,
downward through the ground coffce.

Photo courtesy the Frank E. Wolcott Mfg. Co.

above and the

diagram at the

right sho‘ws its
operation.

[(TovPYToses s

4 LINE b

When the current is turned on in this flasher, the
core is drawn up into the operating coil and the
level of the mercury falls, breaking the contact
directly below the point marked ‘‘switch.”” Then
the plunger falls, closing the mercury circuit again

and the process continues.

vy vy vyl
ELECTRICAL
BEAUTY SET.
At the left we
show a photo-
graph of a
traveler’s beauty
kit containing a
curling iron, a
device for mar-

RADIO PANEL. Various methods have been devised for decorating radio receiving sets and
making them more pleasing to the cye. One of the most recent developments is the inlaid panel
shown directly above. Two engraved scales blend nicely with the background which itself is a
fantastic land and seascape. The scales are used in conjunction with krobs and pointers for indi-
cating the relative positions of tuning instruments. These make a very nice departure from the
conventional dial that is in such universal use today. When judiciously arranged, other instru-
ments requiring variable controls can be mounted on the panel, without detracting in the least
from the over all appearance.

Photo courtesy Bakelite Corp.

PORTABLE MACHINE
SHOP. Selling at a most rea-
sonable figure, a complete port-
able machine shop capable of
performing many opcrations has
recently appeared on the market.
All of the details of the oper-

celling the hair, ating parts and the accessory '
a drying comb tools are shown in the photo- |
and a handle, graph at the right. A complete

set of tools for various kinds of

connecting cord € )
work is furnished.

a n d cooling
stand to be used
with any onc of
the three elec-
trically heated
1 devices.
Photos courtesy
8 the Frank -
IVolcott M fg.
Co

=—=£1

The photograph at the left shows
this machine shop ready to saw
wood up to 174 inches thick.
The motor can also be used to
drive a buffing wheel, a drill or
to machine the parts as a lathe,
Plotos courtesv Electro-Magnetic
Tool Co.
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Submarines Talk by Inaudible Sound Waves

By S. R. WINTERS

The circuit in the center of the above illustration shows how the trans-
mitter and receiver for talking by means of inaudible sound waves are hooked

OMMUNICATING under water by

means of inaudible sound waves

sottnds almost like a fairy tale,

doesn’t it? However, the engineers
and scientists connected with the United
States Naval Research Laboratory at Wash-
ington have worked out a scheme whereby
one submarine can talk to another under
water, or to a land station equipped with the
proper reception apparatus by sound waves,
which are inaudible to the present apparatus
used by ships and submarines for several
years to pick up the ordinary sound waves
audible to the human ear.

The human ear can hear sounds as low
as about eight vibrations and up to ahout
30.000 vibrations per second. In a recent
report given out by the Naval Research
Laboratory, a general statement mentioned
briefly that code messages transmitted by
under-water sound-telegraphy, using com-
paratively low frequency sound waves, is
well known; while high frequencies, that is,
above the limit of audibility of the human
car (abont 30.000 vibrations per second),
are now being utilized.

We show herewith the first technical dia-
gram released by the Naval Research Labor-
atory, which will make clear how the ap-
paratus operates. In the diagram, 1 is a
vacuum tube provided with filament, grid
and plate members; 2 represents a motor
generator with both filament and plate po-
tential windings on the generator: 3 is a
potential regulating and filter condenser:
4 is the plate circuit condenser; 5 repre-
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ANNOUNCEMENT

ITH the March issue of

SCIENCE AND INVEN-

TION, that well known
and popular magazine, THE EX-
PERIMENTER, will be merged
into one big and even more attrac-
tive publication with many new
departments which were never pos-
sible before for lack of space.

Since going over the recent Vot-
ing Blanks, showing the preferences
of our readers, we are discontinu-
ing several departments, which
seem to be of least interest to our
readers, In their stead, we are
publishing the best features from
THE EXPERIMENTER Maga-
zine, principal among which are the
following:

EXPERIMENTAL CHEMISTRY
JUNIOR EXPERIMENTER
EXPERIMENTAL ELECTRICS
We know that the combination of these
two well-known magazines will result in
great satisfaction to SCIENCE AND IN-
VENTION readers, and we trust that the
special new departments will be of great

interest to each one.

As there will be a very large demand
for SCIENCE AND INVENTION, due
to the combination of these two magazines,
we suggest that you place your order with
your newsdealer at once, so that you will

not miss your copy of the new and greater
SCIENCE AND INVENTION.
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The rest of the drawing shows two sets in operation and two-way
communication being carried on through the water.

sents the grid inductance coupled electro-
magnetically with the telephone modulating
circuit inductance, 9; a tuning condenser to
control the frequency of the outgoing and
incoming wave is shown at 6; while at 7 we
find the supersonic transmitting and receiv-
ing oscillator disc. This acts as a micro-
phone or radiator.

The Heterodyne radio type receiver is
shown at 8.

In transmitting, the Heterodyne circuit is
opened and a super-audible wave is radi-
ated from the submarine, utilizing the vacuum
tube 1 as the source of high frequency oscil
lations. These are modulated by the voice
through the agency of coils 9 and 5.

In the reception of such a super-audible
sound wave, modulated by voice or merely
interrupted for code transmission, the in-
audible sound waves picked up by the oscil-
lator disc 7 are converted into oscillatory
currents and are then rendered audible to
the human ear, through the agency of a
Heterodyne receiver, which acts to set up an
audible frequency representing the differ-
ence between the frequency of the incoming
wave and that set up by the oscillator in
the Heterodyne receiver.

Tt is obvious that a system of this nature
will adapt itself very well to sub-sea trans-
mission. It will undoubtedly be of great
assistance for intercommunication between
submarines and other vessels. The system
is most sensitive in operation and therefore
is useful over quite a large radius.
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IGURES 1, 2, 3 and 4, illustrated
herewith, are squares! That is to
say, they are only squares geometri-
cally speaking. As we look at them
their sides seem to be crooked lines. In
Fig. 5 there is a true circle drawn in a

In the figure at the

right a geometri-
cally perfect square
is crossed by a ser-
jes of diverging
lines. The square
seems to be dis-
torted.
S

FIG. |

sheaf of radii, but this circle seems to be
flattened on the left side materially, espe-
cially when we bring it with the center point-
ing to us up towards the eye from 1 con-
siderable distance. Because in this figure
the optical perspective gives no true image
of the geometrical shape, it is called the
phenomenon of geometrical optical illusion.

The heavy line in

/7/ the figure at the

/ left is another per-

fect square but to
the eye its sides
seem to be curved
and its angles ap-
pear to be acute
and obtuse rather
than right-angles

FIG ¢

In the figures here given 1t is especially tne
so-called angle illusion which are treated of.
The apparent contours of the squares and
of the circle, which suffer curvatures, form
with the transverse lines angles, and these
angles in analogous illusion are to be re-
corded as illusion motifs. For many years
we have recognized the “principle of the

R R Ry
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In the particular
case at the right,
the perfect square
appears to be dis-
torted because of
the concentric cir-

cles superimposed

on the straight

lines. The four

heavy lines, how-

ever, are perfectly
true.

AT

over-estimation of small angles,” which gives
the explanation for the inadequate concep-
tion of the figures of this kind, although cer-
tainly we can’t say why small angles must
be “over-estimated.” Only the more recent
investigations into ‘“motion sight,” which
have been carried out especially in the Frank-
fort, Germany, Psychological Institute, give
an explanation for the reason of the so-

TR T

By drawing a ser-
ies of curved lines
through each side
of a perfect square
as in the figure at
the left, the sides of
that square appear
to bulge out, but in
reality, they _are
absolutely straight.

s

Optical Illysions

By DR. WALTER EHRENSTEIN

called “over-estimation of small angles.”
Almost all investigators who have concerned

particular
optical illusion il-
lustrated at the
right, a true circle
is crossed by a
series of diverging
lines with the re-
sult that the circle
itself appears to
the eye to be quite
distorted. However,
removal of the
straight lines proves
this to be only an
illusion.

WO O T

T

In the

FIG. S

themselves with the explanation of the illu-
sion of angles, including Helmholtz, Hering
and Wundt, agree in asserting that the effect
of illusion noticeably increases if the eyes
are moved; but by holding them rigid or
by an instantaneous illumination by the elec-

tric spark under some circumstances the
Many interesting
optical illusions can
be performed with

= the little diagram
illustrated at the
left. See text for

F1G. 6 instructions.
[ —

illusion can be diminished until it completely
disappears. Why the movement of the eyes
has this effect of increasing the illusion in
spite of many theories is absolutely unex-
plainable. We reach the same increase of
the illusion effect which one obtains by mov-
ing the eyes, if the figure in front of the
stationary eye is moved backwards and for-

AT

Gazing fixedly at
the spiral illustrat-
ed at the right, ro-
tate the page and
the lines will ap-
pear to get further
apart or closer to-
gether according to

the direction in
which the figure is
rotated. )
FIG.7
wards. In both cases the figure’s image on

the retina inevitably mqves about, which can
be recorded as an absolute requirement of
the illusion and that for the following rea-
son:

As we ordinarily look at an object our
eye is never perfectly quiet, but the position
for the clearest vision constantly varies with-
in the eye. In our natural everyday obser-
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and a noticeable contraction of their angle
by moving them in the opposite direction.
This dispersion and convergence can be seen

"
Eccentrically placed
circles as shown at
the right in Fig. 9
give rise to unusual
distortion if the
page is rotated.
Beautiful effects
are often produced
in this manner.

AU T e

FIG. 9

in the case of a single angle, although in
less degree. If one traces out Fig. 6 with
a fixed point, such as that of a lead pencil,
trying to draw the lines dividing the angle
in half, moving the pencil from outwards

1f the figure at the
left is rotated, char-
acteristic  illusions
of movement similar
to those of Figs. 8
and 9 will be pro-
duced, Rotate the
page in the direc-
tion of the arrow
to produce the best
results.

AT M D

FIG. 10

towards the intersection, the two sides of the
angle will seem to move toward each other.
But if the point is moved in the other direc-
tion, then the angle will seem-to expand.
This can be explained intelligibly if one
pictures to himself what goes on on an iso-
lated segment of the retina during the move-
ments of the pencils in two successive mo-
ments. But if the angle is moved from right
to left, there is formed upon the retina in
what we may call the first moment a por-

AR iR

And here we have
some more circles.
At some point,
each circle touches
one of the others
and rotating the
page, will produce
surprising results
surprising optical re-

sults. Use phono-
graph to rotate de-
signs.

FIG. I

tion of the outline of the angle, say of the
height 1, and in the second moment another
portion thereon of the height 2. By moving
the angle from right to left besides the
phenomena of the movement between what
(Continued on page 967)

R

Q.
T
Here is another ro- B :
A q y gazing fixedly
tating illusion P at the point P, and
T he intersecting moving the page
circles produce pe- slowly up or down
culiar results if the in the direction of
page is continuous- b the arrows, a back
ly rotated about FIG 12 and forth move-
°"°fmf:‘°"he°:yel°“ ment of the lines
. will be seen.
FIG. 8 D
. q q LEXP. 2. EXP. A peculiar change
vations of things there is always a move- will  take place in
ment of the eyes and in consequence thereof the figure shown at
a movement of the image on the retina. We i'he left if the page
9 o q . s moved up an
can convince ourselves of this easily by direct down. See text for
observation or if we move Fig. 1 or Fig. 5 complete details.
rather quickly to and fro. Then we see a -
strong dispersion of the rays by moving F16 13

them in the direction of their convergence
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New Raising Card

Magicians desirous of improving their pro-
grams by adding a piece of mechanical ap-
paratus to their outfit, will find the effect
about to he described well worthy of the
trouble that will be necessary to build this
clever piece of paraphernalia. In the illus-
tration one seces a nickel-plated stand large
enough to contain a deck of cards. An or-
dinary deck of cards is freely passed for ex-
amination, and then placed in the houlette.
At command, any number of cards will rise
in rotation, or if desired the entire deck will
leave the houlette one at a time in a most
mysterious manner.

CROSS BAR

“—RUBBER ROLLER
4 [SMALL SPooL

OF SILK

4—FSPRINGS

et /
L]
fgug. SILK
HREA
5 EAD

The diagram will disclose the fact that
a rubber roller to which a small spool has
been attached, is mounted within the houlette.
The spool itself has been previously wound
with a thin black silk thread and it is this
thread which is chiefly responsible for the
weird effect. As the roller revolves when
the thread is pulled, the card pressed to its
edge is first caused to rise due to the fric-
tion exercised by the roller upon the back
of the card. The entire deck is constantly
pressed against the roller by means of a
double spring arrangement across which
springs a cross bar is attached. The springs
maintain a constant friction against the rol-
ler and for this reason the entire deck may
be made to leave the houlette one at a time.
The rapidity of their departure from the
holder may be increased or decreased by
pulling the thread more rapidly or slowly.
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A Mystic Smoke
/

CATC

This trick may be easily performed. An o:dinary
cigar box is constructed as illustrated in the abuve
diagram. The male members in the audience £rst
select a few cigars. The performer then starts to
return to the stage but remembers that there are
also ladies in the audience. In turning over the
cigar box and opening the same the doves in the
lower compartment fly out.

The Ghost Flame

EE—r ey e "™ NAME PAINTED
" ] ON PAPER WITH
: ‘& CHEMICAL
: ‘'l SOLUTION
. N PAPER UPON

WOODEN FRAME
ELECTRIC WIRES

WOODEN
STAND

TO §ig
BATTERIE 1@

AND
SWITCH"

Some member in the audience is requested to man-
tion the name of one of the great men in history.
The name selected mysteriously appears in the
form of a small traveling flame. A small piece of
fuse wire connected across the cables leading to
the batteries ignites the mixture with which the
sheets have been prepared. The name is written
with a solution of six parts of potassium nitrate
and one half part of gum-Arabic dissolved in four
tablespoons full of water.

A Spirit Slate

Perhaps one of the most impressive forms
of mystification are those wherein the ap-
parent unknown psychical powers are
brought into play. In the particular device
here déscribed a new principle is employed
which the writer feels will meet with ap-
proval by those who desire to periorm this
trick before an audience. An unprepared
slate is passed for examination. A member
of the audience is then requested to write a
serics of sentences or questions upon the
slate. This is then placed upon a tray with
the writing facing the tray so that the per-
former could not possibly have obtained a

__FLAP IN
UBON ?ﬂ/
SLATE TRAY

glimpse of the questions written upon the
slate. The performer then holds both the
slate and the tray in an upright position and
walks back npon the stage. He may then
go into a seeming trance, during which he
will answer the questions written upon the
slate. In this effect, as in many others, “all
things are not what they seem.” Of course
the writing cannot he perceived while it is
lhield on the slate in a horizontal position, but
the instant both slate and tray are raised to
a vertical position, the performer may se-
cretly let down the flap in the tray which
will reveal to him all the writing upon the
state.  With but little practice it will be
found that the flap can be opened or closed
quite unnoticed. If the tray is covered with
a figured cloth, either velvet or needlepoint
material, the flap will never be noticed. The
tray is never passed for examination.
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The Modern Housewife’s Knowledge of Mechanics

AM f{rank to say that I believe a very
serious cross-roads lies in the path of
American women. Shall, or shall they
not become imbued with the mechanical
spirit of the times? Will, or will they not
consent to mechanize their homies to a
greater degree? Can, or can they not be-
come a little more handy with mechanics?

The answer to these questions depends
upon whether women will master their seri-
ous home and servant problem, or whether
we must expect that the home remain 100
years behind factory and office.

The serious situation is that women, fol-
lowing a sort of man-fostered tradition,
have entirely ncglected any knowledge or
interest in mechanics. Dolls for girls, en
gines for boys, you know. The result has
been a complete failure in preparing women
for a mechanical civilization.  Women have
resisted, as a consequence, the adoption of
mechanical equipment in the home, until
within recent years. An cgg-beater was their
greatest concession to the principle of the
wheel and the lever, which are of such stu-
pendous importance to the world.  The wash-
ing machine lagged behind umbelievably, until
war times; millions of homes are without
one even today. I have a battery of two of
them, worked by electricity, each with its
wringer; I have also an ironing machine—
and yet an average of two out of three serv-
ants 1 hire aciually prefer to use the wash-
board! They don't like “mechanical con-
traptions.” What's more, they ruin them,
even if they try to use them, because they
know less than does an 8-year-old boy about
mechanics.

I'his situation with servants is the despair
of the well-to-do who can afford mechanical
devices. Many a kitchen queen of today
flatly refuses to learn anything new, or to
operate any new-fangled device. Either she
does as she likes or she “gives notice.” She
resents the mistress’ very presence in her
kitchen. The average housewife gives up
in despair, and lets her do as she likes,

But after all, there are less than one mil-
lion families who have servants. Eight
million other comfortably situated house-
wives do a great part of their housework.
They are the important ones to think about.
They can afford a moderate investment in
mechanical houseliold  equipment; but the
situation with them is complicated by sev-
eral factors. Iirst, to persuade them that
they should buy it. and, second. to teach them
how to use 1t and how to care for it after
thev buy it. An astonishing amount of
mechanical home equipment is junked after
the novelty wears off, or after the house-
wife has a little trouble with it (often
mercly hecause she can't set it up, or doesn’t
oil or clean it). It is true that a lot of home
mechanical equipment is manufactured un-
practically—failing to make it simple cnough
or fool-proof for average home use. Often
it is manufactured with the false idea that
women are mechanics and can operate it
casily ; even the instructions for operation
are often ridiculously technical.

But that's aside from my paint here, for
a mechanism is after all a mechanism, and
women simply must learn more about it if
they are to enjoy its benefits.  What often
happens is that some slight thing occurs,
rerhaps merely a screw loose, or some little
error in setting up., and then they send for
an clectrician or mechanic, who comes, gives
one turn of his wrist, and hands in a bill
for $5.00. The housewife is thus embittered;
and somctimes she doesn’t send for a me-
chanic at all, but just lays the device away,
saying “it doesn’t work,” and vowing never
again to invest in a mechanical contrivance.

In other days friend husband was more of
a handy man and did more “fixing” ; but now-

By MRS. CHRISTINE FREDERICK

adays he’s not around so many hours, and
often is himself quite ignorant of mechanics
(this being a “white collar” age). You
would think the automobile would make men
into mechanics, but with a garage at every
corner, and the marvelous development of
automobiles, great numbers of men owning
cars never touch its mechanism, So not all
housewives get much help from the men of
the families.

A modern housewife needs to know practi-

1 knew how to deftly get the mechanical
devices to do my bidding.

I keep, for my own personal use, a mectal
case with a handle, filled with trays with
compartments for different sized screws,
nails, tools, etc., which is my work box, my
tool kit. I don’t wait for my husband, or
the plumber or electrician when some minor
thing goes wrong. I was no different from
other women as a girl in my avoidance of
mechanics; but I have realized what many

Points to observe in housechold mechanics: 1, oil the bearings of motors and of machinery such as

washing machines; 2, oil rollers of vacuum cleaners; 3, use small stove bolts for repairs, using them

also for holding on knobs as in 4; 5, oil gear bearings of all kinds; 6, turn off current before repairing

sockets; 7, use one hand only in replacing fuses, so as to avoid shocks; stand on chair or piece of dry
wood, paper, etc., to avoi¢ shocks also.

cal mechanics and electricity—not as an
unpleasant thing to study, but as a house-
keeping pleasure. A good amateur electri-
cian-mechanic-housewiic is far more inde-
pendent, economical and calm-tempered, be-
cause she is really mistress of her house;
not a babe lost in a maze of mechanisms
and at the mercy of indifferent, high-priced
mechanics. She can also intelligently check
the hills of people who do odd jobs and
repairs; and she can carry out little ideas
of her own which embellish the lhome. Also
she can meet emergencies without hysterics.

Best of all, she reaps to the full the re-
ward in leisure time, by using the modern
labor-saving mechanisms. She can feel that
exhilaration, that mastery of work which
men feel when they apply electricity and
machinery to their tasks; and use the time
gained in wider interest and culture.

T will never forget the bulging cves and
startled look of a cook I once hired who
complained of the work schedule I gave her,
which called for a half day of baking on
Friday. She had always had to have a
wholc day, she expostulated.  Smilingly, I
told her that I could do in two hours what
I had scheduled her for half a day. She
was scornful, so I did it! T used the fircless
cooker, the stcam pressure cooker, the clec-
tric mixer, etc., after scheduling the differ-
ent operations in rotation; and as she
watched me prepare and later pull the pies,
the cakes, the bread, the cookies, etc., out
of the oven in quick succession. she gasped ;
and [ am sure thought I was a sort of Keller
the Magician, pulling rabbits out of silk hats!

I knew lhow to use the modern kitchen
mechanisms—that was the only reason for

women refuse to realize, that this is a de-
cidedly mechanical age, and that it is an
uncemfortable world for any woman who
refuses to learn anything about mechanics.

Of course. I know what some women
reply to this. They say to other women,
with a certain superficial cynicism: “Never
learn mechanics, or men will expect you to
fix things. If you plead ignorance, some
man will always do it for you.” This is
very cheap philosophy that belongs to the
parasitic age of women. Women are too
independent today for such ideas, which are
closely related to those of the age when
women fainted at the slightest excuse as a
demonstration of their appealing weakness.

A houscwife of today is operating too
mary mechanisms to be ignorant of me-
chanics. She penalizes herself too much by
such ignorance, which is a black mark on
her intelligence. ‘Tatting, knitting, crochet
work and other ridiculous old-time training
of women’s hands is as much out of place
as s the spimmning wheel. Instead, women
of leadership should set the fashion anew
for modern women, and sec that high schools
teach manual training, physics and electricity
to women.

In our illustration above, we show some
details of mechanics that will be of great
assistance to the housewife. One thing to
be remembered is that system should be fol-
lowed in all branches of this work. For in-
stance, an excellent arrangement for keeping
small parts is shown at 7 in the drawing.
If a small chest of this type is nlaced in a
convenient corner, you will never have to
lock around for an odd sized nail or an
extra fuse; They will always be where you
want them and in their right places.
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The Month’s Science News lllustrated

The News of the World Told in Pictuare Form
By GEORGE WAILL

New York’s queerest house is built up in the
air overlooking the Hudson River.

PORCH
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High up over Riverside Drive in New York City

towers a must unusual private home. Built on

steel girders, its highest part is 120 feet above

the ground. Balconies are built around three sides

of the house and from them observers can sec far

down the river to the bay and northward for many
miles.

Recently a cloud of flying ants in-
vaded a French town and attracted
by the street lights, they swarmed
around them plunging the town into
almost complete darkness. Their
numbers were so great that when
they clustered around the street light
globes, they cut off the illumination
from that sourc=. i

HORSE INHALES
GAS FUMES FROM
SPRAY

;In Passaic, New fJer-

sey, a veteran of the ]
World War, out of
work and half crazed,
hid for days in the city
sewer system. Grap-
pling hooks and fire
hose could not oust
him but he was fin-
ally driven out when
tear gas bombs were

employed.

A
NOZZLE HIDDEN
UNDER PROGRAM

At an Eastern horse
race track, it was re-
cently discovered that
some of the horses had
been doped. This was |5
accomplished by ad- s
ministering carbon !
| monoxide gas as
shown above.

el i

e

CLOSED
WIND v
In a novel shooting gallery in France, every time the bull's-
;cye of a target is hit, a pretty young lady clad in thin lingerie
falls out of bed on a small stage placed to one side of the tar-
get. The mechanism that does this is similar to that shown
| directly above.

- .._'3“\" “"T&m e o oL
RINGS 14+ K IRIVER THINKS g — t
BED 5P e Y FIRE CHIEF WANTS CHIEFS PATH i
2 TOPASS HIMAT | g o ~
- THERIGHT | 2 G ¥ =|
i 78 ‘5 % L
’ A young girl playing with her (3 1 \ o
brother and sister, was bounc-

ing on a bed and suddenly, @ 7 .¢$

due to the springs, was pre- T

CURB
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cipitated through a closed
window and killed by the fall

In Canada, a vio- %
lent wind storm
picked up an auto-
mobile and flung it
to the top of a high
cliff. The same gust
also blew the gar-
age a short distance
toward the cliff. It
also lifted the roofs
from several barns
in the vicinity.

A msunderstanding in traffic recently caused the death of a

New York Fire Chief. Traveling up a street at a high rate

of speed. as in Fig. 1 above, the chief sounded his horn to

warn a driver ahead. Through a misunderstanding, the other

driver swerved to the left instead of the right. and in trying

to avoid him. ihe chief's car crashed into a telegraph pole and
the chief was killed.
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Protections for Windows and Entrances

Beautifying the Home in a Simple and Practical Way

By WILLIAM M. BUTTERFIELD
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IT often happens, that some door or window in a new
house is not sufiiciently protected from the elements
or from direct sunlight. In such an event, the home
mechanic can, by exercising a little ingenuity and by
carefully studying the drawings on this page, construct
an artistic covering for one or more of these places. A
roof over a s:de porch will protect a person while
searching for the key or if constructed over a window
will keep out the direct and blinding rays of the sun.
The two drawings at the top of this page show how
coverings of both of these types can be constructed and the
small detailed drawings give all the information neces-
sary. The tops of these small protections can be cov-
ered witl canvas, shingles, copper or tin. The entire
assembly can then be stained or painted any desired color.

If the bhuilder desires to go in for more elaborate
construction, those drawings given to the left and below
[ can be followed. Although they may appear difficult
to carry out, still they are actual examples of home work-
manship. Standard molding, trim and vencered sheets
were util zed and were sawed into the vdrious shapes or
bent and nailed to inclosed rafter supports. The designs
shown have all been constructed with the original doot
frames which they cover.
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For a moment Argo stood swaying.

down at the drop of blood. A moment, then the injected poison took effect.

Eyes white-rimmed with mortal terror as he stupidly looked

He tottered, flung

his arms above his head and fell.

EvvvavvvvvvvvvvvvvvvvvvvvvvvvaVvvvvvvvvvvvvvvvvv'vvvv. ,,1
: SYNOPSIS Jac, (Iii’;)l/gar Iar[d Lza, :m:l caiﬁ:'c:, a;e 1
2 2 5 SUT Y thewr prison and taken to the
3 N the spring of the vear 2325, all of the LCAILGUd JA0 & L ! 4
y rilers of the various countries of the carth ";‘/’ of “'" t‘"o”"olfi\' to‘wttn Here, ;’,' the l:l, {
4 arc mysteriously murdered. Jac and Gray- strument room, where communication with
iy
' ; - o the various plancts is held, they view the
4 son, employces of a large news organiza , 0 ! f ! i {
r find that the murders are the result of a ptot ‘({f‘“”" “b"’"‘;"’f"/: the P;"I”"C’“bdy;{d“ ﬂl"d {
4 on the part of the inhabitants of Venus, Tar- coig by television, e a fon has {
4 rano, an crstwhile lower official of the Cold been done by Tarrano’s agents. On Ma‘r:, 4
: Country of Vt‘l""-\h is found to be at the head Tarrauo's followers are attacking {;Iu- ruling 1
of a plot to rule the universe. class and Tarrano offers Dr. Brende's secret
4 Dr. Brende, a friend of Jac's has discov- to the public if they will surrender to his 1
» ercd a medical method whereby human be- cohorts.  They agree. Tarrano then an- 1
¢ ings max kb;" ‘Iiecgl from gro‘x;uni] old. ”Thc; nonnces to the earth people, that e will not
Doctor is killed by a group of “Venus.Men’ gize them the Brende secret and declares
; gnd Jac., El;:)u, ‘HH,' Doctor’s dﬂ'{'g""’:‘i "":; war upon them, challenging them to attcmpt
» corg, the Doctor's son, are captured an to conquer him,
taken to Venia, a city on the carth inhabited .
{ by people of Venus. Ilere they are impris- The air war vessels "; the earth govern- :
» oned and Wolfgar, a "enus-man, friendly ment  start to attack Venia, but Tarrano )
» to the people of the earth, surrounds them by sends up a bomb f:l surrender and then, )
» an electrical isolation barrage in an attempt with Iilza, Jac and Wolfgar, he escapes {
» to rescue them. The barrage is broken down ””'0"9/111 an ,['j’"dt"‘!lm""g I'al-‘-‘ﬂy{;‘wﬂ.\' "lz a
» and in the resulting confusion, Georg es- space-fiver, tey go on board and are taken 4
1] capes to Washington in company with Prin. 5\01 %;crll(; to whcrc.Ge;;rg band tltu‘ an;e.:i: 4
4 cess Maida of Venus. aida have previously been transported. p
’ The next dav, Tarrano offers to return the They are rovally twelcomed and go to the 4
r papers and models of the invention made by palace of the Princess Maida. Here ”“';\' 1
' Georg's father, which he has confiscated and are attacked by Argo, one of Tarrano's 1
! brands voung Brende as an impostor. To men, who shoots a violet-colored beam of
A g P !
r offset this accusation, Georg is to tell his light across the room, scparating Maida 1
4 story to the ecarth as well as to Venus and from_ the rest of the party. He threatens 4
4 Mars by radio and helio. He and Princess to kill her, when suddenly Wolfgar throws 1
r Maida go to the station but there thev dis- himself into and through the iiolet beam 1
: appear : of death. 1
4 : {
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CHAPTER XVIII
THE PASSING OF A FRIEND

OLEFGAR was not dead; but when
we picked him up it was obvious
that he was dying. The violet
beam vanished as his body struck
it—vanished with a hiss and splutter, and a
puff of sulphuric smoke that mingled with
the smell of burning garments and flesh.

Georg and I leaped forward. Argo was
standing transfixed by surprise at what
Wolfgar had done; and as the beam died,
Georg was upon him.

“One moment !”

TF= quiet, commanding voice of Tarrano.
H¢ nust have come quickly, when informed
by the finders of Argo’s treachery. Yet he
stood now at the arcade entrance, drawn to
his  full height, frowning with lowered
brows, but wholly without appearance of
haste.

“One moment—stand aside, all of you.”

Argo cowered. The rest of us moved
aside. Elza came toward me, and I put my
arm around her. Poor little Elza! She
was shivering with fright.

Tarrano seemed not to need information
as to what had transpired. His eyes. roving
over us, saw the lifeless, seared body of
Wolfgar lying on the floor.

“Too bad,” he said.
to Argo.
“Master——

“Silence !”

There was on Tarrano’s face and in his
voice an expression, a tone (uite ncw to me.
A quiet grimness. More than that. A
quality of deadliness—of inexorable deadli-
ness which could well have chilled the stout-
est heart that fronted it.

“Come here, Argo.” Tarrano stood quite
motionless. “Argo!”

“Master! Master, you—"

“Come!”

Argo was on the floor. Shaking with
terror—for he, probably better than any of
us, understood what was coming—dragged
himself to Tarrano’s feet.

“Stand up!”

“Master, have mercy——'

“Stand up! Are you a man?”

Argo’s legs would barely support him, but
he struggled to get himself erect. With a
wrench, Tarrano tore the robe from Argo's
chest.

“Master! Master! Have mercy!”

In Tarrano’s hand I saw a needle-like
piece of steel. A dagger, yet it was more
like a needle,

“Master—Oh——"

Tarrano had stabbed it gently into the

Then his gaze swung
The wretch cringed.
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Tarrano the Conqueror

EIGHTH INSTALLMENT
By RAY CUMMINGS

First American and Canadian Serial Rights

man’s chest. A mere prick into the flesh,
and a tiny drop of blood oozed out.

For a moment Argo stood swaying. Eyes
white-rimmed with mortal terror as he
stupidly looked down at the drop of blood.
A moment, then the injected poison took
effcct.  He tottered, flung his arms above
his head and fell. Lay writhing an instant ;
then twitching; and then quite still.

Tarrano turned away, his face impassive.
“Unfortunate. He was a good man in many
ways—I shall be sorry to lose his services.”
He saw me with my arm around Elza, and
he frowned.

llso?l’

Instinctively, involuntarily—and I
myself for it—I dropped my arm.

Georg exclaimed: “Wolfgar—he

Tarrano turned from me. “He is not
dead—but he will die. There is nothing we
can do. I'm very sorry—very sorry indeed.”

A sincere regret was in his tone. We
lifted Wolfgar up, carried him to a depres-
sion in the floor by the wall—a shallow,
couch-like bowl half-filled with down.

On the floor we gathered, scated on cush-
ions; and presently Wolfgar regained con-
sciousness. His face was not burned. Tt
lighted with a dazed smile: and his eves,
searching us, picked out Maida.

“You are safe—I'm—so glad.”

His voice was low and labored: and at
once his eyes closed again as though the
effort of speaking were too great.

Maida was sitting near me at \Woligar's
head, hending over him. She had recovered
from her terror of Argo; and as she leaned
down, gazing at the dving Wolfgar, 1 think
I have never seen so gentle, so compassion-
ate an expression upon the face of any
woman,

Elza whispered: “There must be some-
thing we can do. The men of medicine—the
lights—the healing lights! Georg! Cannot
you use your father’s i

They were only an overwrought girl’s ex-

hated

”

The aural lights mounted the sky. The holi-
day spirit which was on Tarrano was spread-
ing everywhere throughout the city.
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cited ideas, of course. \Waoligar's lungs
were seared ; even as Elza spoke, he coughed,
and blood welled from his mouth—blood
which Georg quickly wiped away.

Tarrano was on his feet behind us, with
folded arms; and as he looked down, I saw
on his face also—the face which a few
moments before had been grim with deadly
menace—a look now of gentle compassion
very much like Maida's.

*No use,” he said softly. “We can do
nothing. e will die.”

Again Woligar's eyes opened.
course.” lle tried to raise one of his burned
hands, but dropped it back. “Die? Yes—
of course. In just a moment ...” His
eyes, alrcady dulled, swung about, “Who
is that—crying? There’s no need—to cry.”

It was little Elza beside me, struggling
to suppress her sobs.

Wolfgar's slow, labored voice demanded:
“That isn’'t—my Princess Maida crying—
ts it?” I don’t want—her to cry o

“No,” said Georg gently. “Maida is here
—right here by you. She isn't crying.”

His gaze found Maida’s face. “Oh, yes—
[ can see you—D’rincess Maida. You're not
crying—that's good. There's nothing to—
cry about.”

He seemed for a moment to gather a little
strength; he moved his head and saw Tar-
rano standing there behind us.,

“Master?” He used the old term with a
whimsical smile. "l—called you that—for
a long time, didn’t I?  You have a right to
consider me a traitor P

“A spy,” said Tarrano very gently.
a traitor,

“Die—of

st “Not
That you would have been had

From the shadows beneath a
house, the head of a swimming
man emerged. A slaan, and he
gripped the sides of my boat as
I drifted,

you served me—a traitor to your Princess.”

Woligar's head tried to nod; relief was
on his face. “I'm—glad you uncerstand. I
would not want to die—having you think
harshly of me

“You are a man—I honor you.” Abruptly
Tarrano turned away and strode across the
room. And always since I have wondered
if he left that scene of death hecause of the
emotion e could not hide and which it
was not his nature to admit.

Georg -said:  “You should tatk,
Wolfgar.”

“But I—want to talk. I have—only a few
minutes. Just these—last few minutes—I
want to talk to my—Princess Maida. You'll
—cxcuse us—the Princess ‘Maida and me—
won't vou? Just for these last—few
minutes ?”

We withdrew bevond his fading sight.

“My—Princess Maida

1is voice still reached us. She leaned
closer over him. Her tears were falling
now, but as she spoke she strove for calm-
ness.

“Wolfgar——

His eves were glazing, but they clung to
her. “Princess

“No,” she said.

not

“Not only you Princess

The bier . . . The body of Wolfgar
lying on its raised prow—his dead,
white face, wi-h peace upon it. Be-
side the body, the lone figure of
Maida, kneeling at Wolfgar's head,
with her whitz, braided hair falling
down ovzr her shoulders.

Just Maida—your friend.
The woman you have given your life for.”

now, Wolfgar.

“Oh, Wolfgar!
To give your

Her voice almost broke.
Never shall I forget that.
life—"

“It is—a great honor.” The gesture he
made to check her words of thanks ex-
hausted him. His eyes closed; for a mo-
ment he seemed not to breathe. As Maida
leaned down in alarm, her beautiul white
hair tumbled forward over her shoulders.
A lock of it brushed Wolfgaz. He could
not lift his hands, but they groped for the
tresses, found them and clung  Her white
waves of bair, with his fingers, shriveled,
burned black, entwined in them.

Again his eyelids came up. “You won't
leave me—Princess Maida. Not for these—
last few minutes?”

“No,” she half whispered,

“You—cannot—ii you would.” His whim-

sical smile returned. “You see? I am—
holding you.”

For a moment he was silent. Ilis eyes
stayed open, staring dully at her. His face

and lips were drained now of their blood.

“You're—still there?”

“Yes, Wolfgar.”

“Yes—of course I know you are. But I—
cannot see you very well—now. You look—
so far away.”

She put her face down quite close to him.
Her eyes were brimming with tears.

“Oh—yes,” he said. “That's better—
much better. Now [ can—see you—very
plainly. I was thinking—I[ wanted to—tell
you something. It—wouldn’t Le right to tell
you—except that I'll soon—be gone where
it won't make any difference.”

He gathered all Tis last remaining strength,
“I—love you—Princess Maida.”

She forced a gentle smile through her
tears. “Yes, Wolfgar.”

*1 mean,” he persisted, “not as my Princess
—just as—a woman. The—woman ['ve
always loved. That's been my secret. You
see? It would—always have heen—niy se-
cret—the little Mars-man Wolfgar—in love
with his Princess Maida. You—don't think
it too impertinent of me—do you? [ mean—
confessing it now—just at—the end?”

“No.” she whispered. “No, Wolfgar.”

“Thank you—very much.” His breath ex-
haled with a faint sigh. “Thank you—very
much. [ wanted to tell you that—before I
—go. And—if you wouldn’t mind—I want
to—call you—just Maida.”

“Just Maida, Wolfgar. Yes, of course,
T want you to call me that.” Her voice was
broken.” She brushed away her tears that
he might not notice them.

“Yes,” ke agreed. His staring eves were
trving to see her. “My Maida. You're—
very beauntiful—my Maida, [—wonder—
vou sce, I'm taking advantage of you—I
wonder if you'd say you—love me? I'd be
so happy—just to liear vou say it.”

As 1 sat there behind them, 1 prayed then
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that she might say it.

“I love you, Wolfgar.”

“Oh,” he whispered. “You did say it}
My Maida says that she loves me!” Happi-
ness transfigured his livid face. But his
smile was whimsical still. “You're—very
kind to me. Please—say it agan.”

“I love you, Woligar.”

“Yes—that's how 1 always dreamed n
would sound. I[—love—you—\Wolfgar.”

His voice trailed away; a film was settling
over his staring eves. Then again his lips

moved. “Maida says—‘I love you, Wolf-
gar' .... I'm—so happy ....so hap-
py "

Quite suddenly she realized that he was
gone. Iler pent-up emotion came with a sob.

“Wolfgar! My friend—my wonderful,
loyal friend—don’t die, Wolfgar! Don’t diel”

CIIAPTER XIX
THE WATERS OF ETERNAL PEACE

Little Waolfgar was gone. It seemed at
first very strange, unreal. It lay a shadow
of gricf upon our spirits, for many hours a
deeper shadow than all those grave events
impending upon which hung the fate of three
worlds.

Tarrano ordered for Wolfgar a  public
bu-ial of ceremony and honor in the waters
of eternal pcace—ordered it for that same
evening, Once again Tarrano demonstrated
the strangeness of his nature. FHis arrival
to take possession of Venus had been made
the occasion of a great festival. “The
Water Festival,” they called it, which was
held only at times of universal public re-
jorcing. It was planned now to do lonor
to Tarrano—planned for this same evening.
But he postponed it a night; tonight was
for Woligar.

We were still captives in Tarrano’s hands,
as we had been on Earth in Venia. Yet here
in the Great City of Venus a curious situa-
tion arose. Tarrano himself explained it
to us that afternoon. An embarrassing situ-
ation for him, he termed it.

“Very embarrassing,” he said, with cyes
that smiled at us quizzically. *“Just for your
cars alone, you understand, I am willing to
admit that I must handle these Great City
people very carefully. You, Princess Maida
—you are greatly beloved of your people.”

“Yes,” she said.

Te nodded. “For that reason they would
not like to know yon are virtually a captive.
And you, Georg Brende—really, they are
beginning to look on you as a savior—to
save them from disease and death. It is
rather unflattering to me——"

He hroke off, and then with sudden de- -
cision he added:

“Soon you two will realize that to join
me will be vour best course. And best fof
all the worlds, for it will bring to them all
peace and health and happiness. . . . No,
I ask no decision from yon now. Nor from

(Continued on page 944)
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Sculpturing with Speed at Low Cost

The pantograph with its motor-driven cutters used in connection with this

new high-speed sculpturing method is shown at

HE making of sculptured portrait
busts has depended heretofore upon
the trained eye and the skilled hand
of the sculptor, and upon the willing-
ness of the model to “sit” for tedious hours.

It is now possible to make the most faith-
ful portrait busts in hard material almost
as easily as it is to make a photograph on
paper.

This is executed by a new sculpturing
method, which has been invented and put
into practical use by W. I'. Engelmann of
Chicago.

For making a form and feature record of
a human head for instance, a strong and
sharply outlined shadow is moved over the

the extreme left above,

head. This moving shadow gradually reveals
in its path the contour of the head in all its
heights and hollows. During the time that
these contours are revealed by the moving
shadow a series of photographs are made cf
the head with a moving picture camera. The
outline of cach picture gives the exact con-
tour that was indicated by the moving shadow
on the head at the time of the photographic
exposure. The outlines of all pictures com-
bined give a perfect record of the form and
features of the head, the sizes of the various
organs, their relative positions in the face,
the shape of the skull, and so forth.

For carving out the reproduction rotating
cutters are used that are driven at a high

The other illustrations show original photographs and portrait sculptures
made from these same photographs.

speed by electric motors. Each picture of
the photographic record is projected on a
screen, and enlarged to any required size, and
its outline is used as a pattern for carving
out a corresponding contour on the repro-
duction. For transferring the contour of the
picture to the material block, of which the
head is to be made, a pantograph is used.
Thus the many pictures are used in succes-
sion for carving out the complete head.

After the head is carved out with the cut-
ting device, it shows very small cutting
grooves which were left by the cutter. To
smooth out these surfaces and to idealize the
head and to give it the necessary artistic
touch it is given to the sculptor.

IMlustration at the extreme left shows the various angles from which photo-

graphs are taken preparatory to using the finished

series in connection with

the high-speed sculpturing machine described above.
the many photographic views that are taken.

We also show four of

Evvvvvvvvvvvvvvvvvvvvvvvvvv

OR the next twelve months, SCIENCE
AND INVENTION magazine will award
a total of $3,000 in prizes, in a new con-
test. You are asked to make models, fashioning
the same entirely from safety matches. Please
read the text of the Matchcraft article care-
fully and observe the following sitnple rules:
(1) Models submitted must contain at least

90 per cent. safety matches in their construc-

tion.

(2) Models made of toothpicks, paper
matches, or non-safety matches, are not elig-
ible in this contest.

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

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

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

- (6) Models may be of any size.

(7) In order to win a prize, it is necessary
that either models be submitted, or, if this is

(large-sized) of the model may be sent in lieu
of the model itself. The best models submit-
ted each month will he awarded the prizes
scheduled herewith.

(8) All models submitted

PO
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not practical, owing to their size. a photograph
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$5.000.00 Prize “Matchcraft” Contest

WATCH FOR PRIZES IN MARCH ISSUE

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

16 Monthly Prizes

First Prize $100.00
Second Prize . 75.00

Third Prize .. 50.00
Fourth Prize ...ocoooveeeeeo 35.00
Fifth Prize .. 25.00
Sixth Prize ..ocoouoeieeeeeeen. 20.00
Seventh Prize ..o . 15.00
Eighth Prize ... .. 12,50
9th to 16th Prizes of $10.00

each ... $80.00

(9) Where SCTENCE AND INVENTION
has any doubts as to the model (where photos
only are submitted) complying Wwith all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in
for inspection, paying transportation charges
both ways.

A h bl A h bbb bbb b B A DD b b bbb oo o bbbt b o

(10) This is a monthly contest, lasting for
twelve months, cach monthly contest closing
on the first of the month {ollowin date of
issue. This contest for the month ongebnmry
will close March 1, 1926, and prize winning
announcements will be made in the May, 1926,
issue. The March issue will contain Decem-
ber prize winning entries,

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

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

(13) When photographs are submitted, it is
necessary that they be at least §” x 7”, not
smaller, and that your name and address ap-
pear on the back of cach photograph.

(14) In this contest, manuscripts or descrip-
tion of the models are not required, unless the
model contains something unusual requiring
explanation. Keep all descriptions short.

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

PO OO
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Oddities of Science

Scientific Problems Described and Illustrated, Affording a Most Interesting Study
By RICARDO LUDEKE

/7 BOILING

57
Lo eTES

SPRING
BALANCE

1. When glass is heated in only one spot or
unevenly, it may break. Evenly heated, it with-
stands strains,

2. An electric light bulb is evacuated because
if the filament were lighted in air, it would oxi-
dize and burn out.

s 3. V}&]Iater normglly boils at 100° C. (212° F.), -1 -
ut when atmospheric pressure is decreased as at 9
mountain top, boiling point lowers. SPRlNG//

MOLTEN " 4, There is a difference in weights of objects at BALANC
== the poles and at the equator. One kilogram at
IRON the pole weighs 996.5 grams at the equator when

E measured with a spring balance.

3 5. A space is left between railroad rails to
7 allow for expansion and contraction due to heat
— changes,

6. Sugar can be placed in a full glass of water
without causing an overflow, because the sugar
diffuses in the water when going into solution.

7. If the hand is wet, it can be put for an in-
stant in molien iron, because the water vapor
protects the skin.

8. As the stone rotates, the spring balance will
show greater pressure, because centrifugal force
increases as the radius becomes shorter.

9. If a mar can support an anvil on his chest,
a stone can be broken on the anvil with no effect
on 31he man, becausc of the inertia of the heavy
anvil,

10. An arc light casts a sharp shadow whereas
sunlight casts a diffused shadow. This is because
of the fact that the first illumination is produced
rractically from a point and the second from a
arge body.

11. When sand is applied to the rails of an
electrically driven train, sparks are formed and
ozone can bz smelled. The sand insulates the
wheels from the rail forming sparks which in turn
create ozone.

12. Due to the refraction of light entering
water, the gunner must aim below the fish. This
must always be taken into account when shoot-
ing at a mark under water.

13. Clothes are dried by the action of the wind 14. Stars near the horizon are difficult to see 15. Bismuth is less permeable to magnetic lines
carrying dry air and blowing away the vapor because the atmosphere between the observer and of force than the air, whereupon it will form poles
evaporated from the clothes. Drying is thus ac- the stars is thicker than toward the zenith and similar to those opposing it, and will be rejected
celerated by a breeze. the light is absorbed. - from the magnet.
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Awards In the Big

Thousands of Entries Were
Awarded to Those

__ __-*ln_.:rmr_l‘lmj_-'d%

—

THESE COMBINATION PEN-PENCILS WERE THE PRIZES

( R
FISH LINE 7

CLOCK

SPRINGS

PICTURE
., IN
e @ FISH H?OK R FRAME
:: :: __ :-__.-__ - T PLACE %’@——
___________ PICTURE HERE =
a N POSTS
MADE OF OLD

1, self-hooking fishing line. Spring serves
to set the hook in the fish’s mouth.—By
Charles Ferrina. 2, window latch. Spring
holds window open or can be pushed back
| into groove to allow it to close.—~By Abe
S ——s : Tunis. 3, two strips of clock spring sewed
= e = in the mouth of a handbag. Press ends to-
) gether to open.—By Mrs. J. Jacobi. 4, low

voltage cut-out. This must be reset by hand
before circuit can be used.—By J. Bront. 5,
electric light bulb protector. Three strips
one foot long are riveted as shown and pro-
vided with wire clips for fastening around
'base of lamp,—By Hugh J. Hamilton, Rep.
19,774, 6, inside calipers made of two steel
rods and a strip of clock spring.—By Walter
W. Wilhelm. 7, fish scraper.—By Ferdi-
nand L. Holly. 8, stripper for removing

CLOCK SPRINGS

l

MATERIAL SEWED

INCLOSING CLOCK insulation from wires.—By J. Harris. 9,
= SPRING hook for holding icebox cover in open posi-
] tion. Fasten clock spring catch to the wall,
CLOSED —By P. A. Judd. 10, picture stand. Very

| ornamental effects can be obtained by bend-
. ing the clock springs.—By J. L. Sneed. 11,
@ terminal jack. Use V-shape piece of clock
spring for connections. Push under flat jack
OPEN springs.—By Whitney Herries. 12, holder
for salt and pepper shakers. The clamping
ends should form a small enough circle to
hold the shakers tightly.——~By Jack L. Baker.
13, door stop.—By P. A. Judd. 14, cigar
cutter. Sharpen angular cut edge of clock
spring.—By Robert Davidson.

TAPE CLOCK
HANDLE SPRING
= B - - L2

| - €Sy «—— SPRING
/

UNDER DOOR

ING

CLOCK SPRINGS

\ cLock)
SPRING

AN

WIRE

S
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Clock-Spring Contest
Received and Prizes Were THIRTY OF THESE
1llustrated Below. WERE AWARDED E

/ \
( w10 00 2, WO00D

AV’:-::\::;’

= o H?NDLE CLOCK SPRINGS ,~/

shakrddatat §

1

A N S Y N . B

Y’ BRASS PIPE

CONTACTS ]

Y

CLOCK SPRING

BRASS STRIP

CLOCK
SPRING

GROUNDE D
CONTACT~

2 )

15, indicating and recording thermostat.—
By J. Bront. 16, trick hat rack. Hat will
not stay on it~-By Robert S. Edgerton,
17, holder for curtain rods that permits quick
removal.~By J. Harris. 18, scale using
clock spring. Adjust pan to desired position
and calibrate curved scale—By M. Stroh.
19, burglar alarm for windows that works
regardless of which sash is opened.—By
Richard Anderson (please send address).
20, device for starting nuts in tight places.
—By J. Harris. 21, noise maker using clock
spring.—(Author, please send address). 22,
aerial toy. When string is pulled, propeller
flies upward.—By Robert S. Edgerton. 23,
fly swatter. Clock spring gives great flex-
ibility.—By Arthur Skelley, Jr. 24, spring
for distributor arm on automobile.—By R.
H. Reynolds (please send address). 25, tack
holder which leaves head of hammer free.—
(Author. please send address). 26, signal
bell for fishing where more than one line is
used.—By Gerald Meyer. 27, lamp flasher.
Light burns brightly and then dim. Place
@ asbestos between thermostat element and

CU:::?)'N %/ ///
VAL Z.

CLOCK SPRINGS
y/ o Y17
VO RAS R L

resistance wire.~By Martin M. Held. 28,
ash tray to clip to edge of table.—By Walter
E. Kirchner. 29, foot control for automobile
horn. Connect same as push button.—By
Jack Silver (please send address). 30,
mouse trap. Spring is held down by piv-
oted wooden latch which releases when the
CLOCK SPRING bait is pulled. Spring then tightens noose

¥ around the neck of the mouse, choking it

to death.—~By Ross J. Drew.

SCALE —

\ -
CLOCK SPRING

r N
“T = —__ SIDE VIEW
\ e
\ ///////7 B cLock / TOR View
\ // Wy SPRINGS CLOCK SPRING

=
[ )

TACK
@ HAMMER
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Everyday Chemistry

By RAYMOND B. WAILES

<+ NEWSPAPER IN
BOOK

When paper is exposed to the air, the iron com.
pounds in it oxidize and become darker.

LABORATORY
TABLE

The Germans are considered to be superior
chemists because chemical research is encour-
aged. Thousands of dollars are invested in

chemical laboratories by capitalists interested in
finding new processes.

b

A new anti-freeze radiator compound uses a
35% solution of ethylene glycol in water.

A new type of artificial silk is now being made

from wood. 1t is a very good product having

many advantages and the process of making it
is strictly a chemical one,

EGG IN CUP

A metal that vaporizes very slowly at room
temperatures is mercury. The vapors cannot be
seen,

VARIED COLORED DESIGNS \
ON BOTTLE . “W/

OIRT DUMP

Because of the action of alkali soil on glass
surfaces, buried bottles often become very beau.
tiful, reflecting the light in rainbow colors.

TOOTH PASTE

By melting clean snow and bottling the water

so obtained, one may procure enough distilled

water for his radio and car batteries to last all
summer,

CORT FLAKES

The paper surrounding cereal boxes is not al-

ways waxed but is sometimes made by coating

the paper with water-glass solution making it
grease-proof and keeping it from soiling,

Chemically, eggs are all alike and the belief
that dark colored eggs are richer has absolutely
no foundation.

Formerly mercury was used in an amalgam
with tin for application to a sheet of glass in

order to produce a reflecting mirror. Metallic
silver, deposited chemically from its compounds
is now used.

Milk of magnesia tooth pastes usually consist

of little or nothing more than milk of magnesia

mixed with glycerine in proportions to obtain
the desired consistency.

The green corrosion is principally, copper sul-
phate formed by the acid attacking the brass

bolt or the copper wire. It should be scraped
off and the metal coated with vaseline.
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The details of the shutter for this novel heliograph are shown in the drawings below. Two
§hnllers are used and are controlled by means of an operating string. In the heliograph
itself, two mirrors are used. One reflects sunlight to the other and the latter projects beams
toward the receiving stat.on. With this device, communications can be carried on over 40
or 50 miles if the air is clear.

et e ;L—_— — ._._ - _ ' wq!ﬂ
Distant Operating String 70/? Pin

Station

In order to have the first reflecting .
mirror of the heliograph, called the L
heliostat, follow the sun, the old He/IOStat
water clock principle is employed. 4

One can, shown beside the stump
in the photograph above, is filled
with water. The inner onec is
weighted with rocks and a small
hole in the bottom allows it to sink
gradually in the water. The speed
at which the heliostat travels in
keeping up with the sun is regu-
lated by placing more or less peb-
bles in the inner can. The rest ot
the details can be gleaned from the
photographs and the drawings.
When the small can hits the bot-

om, pour the water out, bein o
zarefulp not :0 lose ae:ny ofmthc pcbg- ﬁom \ -
Sun » Stationary Mirror - 1

bles. —Britley A. Ball.

Using Non-Reefillable Oil Can

- Some types of non-refillable oil cans can be used as small funnels by carefully cutting off the
bottorn and enlarging the passage through the spout. This method of utilizing old cans is
illustrated below at the extreme left.

PLUG HOLE WITH TOOTH-PIZK

f, B2 O Sy
UPPER PORTION REMOVED G L, " OR SOLDER _Vl ¢ «a_:
‘DISPLACED AIR e 9
e L ¥ T
S - R 7 ¢ 3
N e 7 3 5
\\ 318741230 w0 >

RULER PO
PART OF SPOUTREMOVED TO ‘ﬁf N
17

SECURECLEAR LARGE
PASSAGE —

S b REFILLING CAN
. 3 Cans of the type shown can be refilled by
3 - -~ drilling a smalt hole in the top as shown and HOLE
P pouring oil in. Plug up the hele or solder
“4“_‘ it. The same effect can be obtained by im- ’\\

, mersing the can, with the exception of the
spout, in oil. The can will gradually fll
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Breaking in the Smoker’s Pipe

& . L
("} LOADED PIPE
\‘ 4—”

Y SAFETY VALVE

R |
) \ ( AsPiraTor—}i
RUBBER TUBE ,_

WATER AND"
TIGHT STOPPER ] SLIOKE

GLASS BOTTLE WITH 3 &

INDIAN THAT
PUFFS A PIPE.
LOADED CAN

=~REAVILY

LGLASS TUBES

The devices shown above are for the purpose of eliminating the necessity
of a smoker actually puffing on his pipe until the bowl is caked. The
first device at the left makes use of a small water operated suction pump
or aspirator connected to the pipe through a jar of water as shown.
After the pipe is loaded, turn on the water and light the pipe. It will
be smoked steadily. Another method is shown in the center. Lay the
lighted pipe on a heavy extemporized pendulum and allow it to swing
for some length of time. The air currents set up will puff the pipe. A

a brecze into the bowt of the pipe. A tobacco store advertising device
is shown in the lower right corner. The image *“smokes” the pipe by
virtue of an inflated and deflated bulb operated by a simple clockwork.
The mechanism, actuated by a spring, rotates a cam. The edge of this
cam alternately presses and releases a piston which in turn periodically
compresses a rubber bulb. Using any of the described and illustrated
methods, a few pipes full of tobacco may be ‘“smoked,” thereby elimin-
ating the raw taste of the wood before the smoker actually puffs on

third method uses an electric fan and a cardboard funnel which directs

the pipe.

—Harold F. Richards. Ph.D.

Mysterious Number Cards

(45 63 27 10 58 © 61 42 ! LR W 33 49 27 17 21 55 61 39
29 8 11 57 30 59 ez = = s[™P s 51 63 43 [™P 13
13 24 [r] 60 40 47 14 se ™ 15 7 1 19 15 23 59 41
as [™ 12 4« [ 25 ™ 27 1 = - 7Rz o[ Q1=
43 15 41 31 26 62 12 28 L 53 5 47 25 45 33 11 37

11 38 62 51 43 26 55 15

S Rt =

14 s™)so 27 7 s8 18 A — A se 28 ["P 17 59 48 21 60
Here is a clever little trick that may well l?e.m-

e 0 6 a7 2 30 [ 22 e i 1a ot ot i o oih 511 55 P30 16 s

(5 #3850 W es 4 Mgl R Bl e e e 62 49 24 57 22 52 27 25 )

the blank one. Request him.to return to you all cards having printed
thereon the number of which he thought. Place these cards one over
the other in any order. put the blank card on top of the pile and the
sum of the numbers visible through the various open spaces on the blank
card will be the number thought of. —Chas. D. Tenney.

After a sct of seven cards as illustrated above are carefully made, which
may be done by removing this section of the page, pasting it on card-
board and then doing the necessary cutting, any number thought of by
one of the audience may be detgcted by the magician if the following
procedure is carried out. Hand the six cards to the spectator, retaining
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Paper Models of Crystal Struyctures

The above photograph shows a very interesting
paper model of a typical form of crystal. It will
be notcd that the faces have been omitted. and but
a narrow strip of paper is left along the edges. It
is surprising to note the strength of thesc models.

The method shown
in the photo at the
right is also adapt-
able to making
crystal motives for
ornamental pur-
poses. Lanterns
and lamp shadcs
icnd themselves
admirably to such
purposes. They are
incidentally fre-
quently used ‘or
instructing stu-
dents in the sci-
ence of crystallog-
raphy. Theyare
easily constructed
being made of cne
sheet of paper.

The crystal in the center of the photograph below was constructed as indicated in
the diagram abowve. It is made entircly of one sheet of paper and cut out with a
pair of scissors or safety razor blade. Flaps are left for gluing.

(4 )
Yo
1 4
L -
The diagram above shows how another kind of crystal is made. The heavy Photos above illustrate three different types of crystals. A complete sct
lines indicate the folds. This crystal is likewise illustrated in the photo of models of this nature are very valuable to the instructor in crystallog-
at the right. In making crystals from cardboard, the bend must be cut raphy. The open windows in the faces of the crystals permit students to

half through with a razor blade.

Experiment in Heat

make good drawings of the same. —A. Gruntal.

Making Walls Grip Nail

When a nail comes out of a plaster wall it is often impossible to
get it to grp in the old hole. Bind the nail with cotton wool,
soaked in glue, and reinscert. When dry, nail will grip firmly.

—S. Leonard Bas- =—==
tin | T T A T

Left: An experi-
ment in heat con-
duction. Tinfoil |
will meclt on card-
board, but the {

cardboard does not .
burn. The foii ab- Lﬁ

LOOSE NAIL NS i
BOUND wWITH COTITUN
wOOL DIPPED !
GLUE AND REP:j:nc

sorbs all the heat.
—S. L. Bastin.
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An Enlarging Machine for $35.3¢

With a Lens as Fine as That on Your Pet Camera

By R. A. CHATH

FRAME 154 FRAMEIS - SEPARATORIT  prpaME 19~
—_— —t . ¥ !
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The photograph above shows the home-made
enlarger described here, in comparison with a
manufactured type of standard design. Fig. 1.

v~V vVv—VvVvv vV Vv Vv VvV

The drawings at the left give details and di-

mensions for the construction of the negative

holder and the light diffuser for use in connec-

tion with a lamp housing and a standard camera,

the combination making an excellent type of

enlarging device. See text for complete descrip-
tion,

b e e e e b e e e e e e Ak A s A & &

OW many times have you turned

out an especially fine negative,

nicely composed, full of detail,

needle sharp, and then lamented,
solta voce, *Gosh, if 1 only had some sort of
enlarging machine, I'll bet I could run that
up to a sixteen by twenty.” Doubtless you
could, if the enlarger had a fine lens, which
most of them haven’t unless you want to pay
upward of $35.00. However, if the direc-
tions below are followed, you will soon pos-
sess an instrument which will equal the work
of any of the high priced machines, at a
cost of $5.37 and some elbow grease.

The adapter to be described is secured to
the rear of the camera in place of the plate
holder or camera back; thus you are enabled
to make use of your fine taking lens, and the
most important and expensive item of an
enlarging machine is taken care of, at a
cost of absolutely nothing.

One of the most interesting features of
this outfit is its compactness. The whole
set-up, in the 214X3%-inch size, may be
mounted on a very small card table (Fig. 1)
and the attachment itself can be packed
away in a good size cigar box.

The particular attachment detailed below
was designed for use with the Auto Graflex
Junior, but may be readily adapted to most
214X 3%-inch cameras by slight modifica-
tion, as will be described later. The gen-
eral dimensions can be expanded to accommo-
date larger cameras very easily, but care
should be taken to make the wood parts
heavier if the size is increased a great deal.

First, go to the hardware store and pur-
chase a piece of sheet tin or roofing tin and
a piece of thin opal glass about 3V4X4Vs
inches. Be sure it is free from bubbles and
scratches. Now get the following: flat head
(brass) wood screws, size No. 1, 634 inches
long, 634 inches long, 8% inches long and
414 inches long. Now secure two round
head (brass) wood screws, size No. 1, ¥
inch long, two small screw eyes, same size
shank as above screws; a small can of hot-
pipe aluminum paint and a small can of dull
black iron enamel. Get two small round
medium stiff brushes, a small can of strong,
quick drying glue and two sheets of fine grit,
garnet or sandpaper. That will be all at the
hardware store. Next, go to the electric
supply shop and get an attachment plug
complete, separable cap and body, 8 feet of

silk-covered duplex lamp cord and one 110-
volt keyless electric light socket, brass boly,
with threaded end for shade holder; an in-
sulating bushing for wire end of socket and
a Uno No. 501 shade holder. This type is
the only one which will answer. A 50-watt,
short body, mill type, tipless P19, Mazda B
electric light bulb and one through cozd,
push-button switch, similar to the Cutler-
Hammer No. 7050, complete the purchases.

Cut out Figs. 3,4, 5,6, 7, 8 9 and 10
and take them to your local pattern maker,
carpenter or lumber yard. After you have
located your man, tell him you want ane
strip each, exactly as shown, of clear,
straight-grained mahogany, smooth finish all
over and dead to size. Don'’t let them tell
you that the wood can’t be cut to such clcse
dimensions. It's easy enough to do, but
many of these artisans are too lazy and care-
less to attempt the work, except under strict
orders from the customer. A dollar and a
half is plenty for this job, so don’t stand
for any profitecring. If you can’t get ma-
hogany, take birch or cypress, if it is thor-
oughly dry. Right here let me say a word
about mahogany. Most people have an idea
that it's as hard as a rock, and very difficult
to cut. As a matter of fact, though it is
classed with the hard woods, the ordinary
commercial variety is not at all hard and
may be casily handled.

Well, now, you have $5.37 -worth of ma-
terial that’s got to be put together, so right
here is where you start to use the elbow
grease. The first things to get busy on are
the wooden parts. the negative carrier or
printing frame (Fig. 18) and the adapter
body (Fig. 20). You will note that the
negative carrier is made up of the strips 8
and 9. while the body is made up of the
four frames and two separators (Figs. 15,
16, 17, 19), which are, in turn, made up of
the strips 3-4, 5-6, 7, 5-6 and 10-10. Wiih
the aid of the scale, square and scriber or
sharp pencil, mark off the strips to the re-
quired length, leaving about +& inch be-
tween sections to allow for the saw slot.
For example, take the front frame (Fig 15),
composed of strips 3 and 4; cut off two
lengths of strip 3 a full 4+ inches long and
two lengths of strip 4 a full 32% inches lonz.
Follow this example with the other strips
until you have them all cut to length.

The next operation is to cut and fit the

half check joints (Fig. 11), These are the
casiest sort of joints to make and when
properly assembled are surprisingly strong.
Mark off. exactly where the joint is to be
made, taking care that your lines are square.
The cross-grained cuts should be made with
the fine saw to the required depth and the
section to be removed cut away with the
knife,

After you have the joints for one frame
cut and fitted, you can glue it up and let it
dry while you are working on the next.
The joints should be covered with glue,
placed together and sccurely clamped to one
of the wood blocks by means of the small
steel clamps. There are three precautions
to take when clamping up the frames. First,
don’t place the frame directly on the wood
block, as some of the excess glue may ooze
out, get between the frame and the block
and may make it next to impossible to sepa-
rate.them. This trouble may be obviated by
Blacing a couple of sheets of paraffin paper

etween the adherents. Second, place an
even slip of wood between the clamp and
frame, so that the surface of the latter will
not be marred by the pressure of the screw
end. Third, be sure to check the angles
with the steel square.

You are now ready to glue the frames
together. The two frames 16 should first be
glued to the separators 17, forming the
guide in which the negative carrier sides.
Be sure to test this latter fact before gluing
and see that the carrier actually does slide
through frecly. Before gluing up any more
sections, drill holes for the six 34-inch screws
in the front, or frame 15 side of this as-
sembly, as this same frame 15 partly covers
the screws when it is assembled in place.
Countersink the screw holes slightly with
the point of the knife, to allow for the
heads. A bit of soap rubbed on tht screws
before insertion will make them go in easier
and tend to prevent splitting. Frames 15
and 19 are next glued up in the same man-
ner, additional strength being secured by the
insertion, respectively, of the eight %4-inch
and the six $4-inch screws. Fig. 20 shows
the assembly quite clearly and the builder
should experience little difficulty in con-
structing a solid, fine looking job. If you
desire, four 4-inch screws may be inserted
in the corners of the negative carrier (Fig.
18), but as the wood parts are so small, this
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will probably tend to weaken rather than
strengthen the frame.

Having completed the wood parts, clean
up all the joints with the file and sandpaper,
rubbing down until the finish is smooth and
free from roughness. Give the parts a level
coat of black enmamel and set away to dry.

Next on the program is the lamp house.
Fig. 21 shows the layout of the part and
IFig. 22 gives an idea of how it will look
after bending up. First, take your scale,
square and scriber and lay out the design
exactly as shown in Fig. 21. Using the tin-
snips or strong scissors, cut around the out-
side lines and the central hole. This hole
is for the shade holder, which should next
be taken in hand.

Again using the tin-snips, cut off all the
ring which supports the screws for clamping
the shade. Continue cutting on the flange
until you have a ring 1"/, inches in diameter
(Fig. 22). This will remove the part having
a ring of small ventilation holes and will
leave you a solid, narrow flange and threaded
portion. This should be securely soldered
in place in the hole in the lamp house, with
the threaded portion placed in such a man-
ner that it will project inward when the
house is bent up. Next, place the tin lamp
house layout with the line a exactly over
some sharp, right-angled edge, such as the
end of a table—a metal edge would be bet-

and hammer the 4-inch flange down until
it is perpendicular to the main portion. Con-
tinue this same operation with the lines b, ¢
and d, and then with the lines ¢, f, g and h.
The same general idea should then be fol-
lowed with the edges 1, j, k& and /, except that
the bends should not be quite as acute—
vou will note that the sides taper somewhat.
Be sure to bend ¢ and j before you do k%
and 1, otherwise vou will have considerable
difficulty in getting the side flanges in their
correct place. Finish up the job by solder-
ing the flanges ¢, f. g and h to their re-
spective adjoining sides and you will have
a hox-shaped arrangement, something like
Fig. 22. 1n regard to the soldering, though
both the shade holder and flanges can be
easily soldered with a soldering iron in the
hands of an operator of some little previous
experience, the best thing for the novice to
use is some sort of blow torch or Bunsen
burner. A small blow pipe and alcohol burn-
er will answer admirably. These may be
purchased for about 50 cents in most hard-
ware stores if the builder is not already
provided with them.

The use of a prepared solder paste will
facilitate matters, as it melts easily and
flows freely. The joints to be soldered
should he smeared thickly with the paste on
both the adjoining surfaces. The flame of
the burner is now applied by blowing through
the blow pipe until the solder is thoroughly
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firmly and hold securely until the solder
has a chance to cool and harden. If the
above-mentioned type of paste is used, the
job should be scrubbed oft with wood alco-
hol to remove the excess of flux. Too small
picces of Yg-inch square wire (Fig. 22) are
now soldered in the position shown. These
are for the retaining hooks (p, Fig. 20) to
press against. The wire referred to is that
used for hooking up radio receiving sets; it
is called bus wire. No doubt any of your
radio friends can supply you with an inch
or so. A coat of aluminum paint inside
and one of the black enamel outside finishes
the lamp house.

After you have gotten this far, the rest
is plain sailing, so take your glass cutter and
finisli up the light diffuser, as shown in Fig.
14. Bind it with lantern slide tape or nar-
row strips of passe-partout—and that's done.

Next, get two old photographic plates,
wash the emulsion off with hot water and
cut to the size shown in Fig. 13. These are
the negative carriers and should be free
from scratches and bubbles.

The little retaining hooks previously men-
tioned should next be made from the two
small brass screweyes. Heat the eyes red
hot in a gas or alcohol flame to anneal the
wire and then, after cooling, bend into the
shape shown in TFig. 20.

The only thing left to make is the set of
clips for the negative glass. These clips

ter. Clamp the tin sccurely in place by - is 1
means of the wood block and steel clamps  liquificd. At once press the joints together (Continued on page 969)
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The various drawings directly above show the remaining details for the
construction of the various parts of a photo enlarger. All of the numbers

on the drawings correspond tc those given in the text.
is on the preceding page; other pictures in continuation.

Drawing No. 20
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Edited by S. Gernsback

GROUND
AS DRILL

CHUCK OF HAND DRILL

When a very small drill is necessary for fine
work, one can be made from a sewing machine
needle that will give excellent service. The
point is broken off and the stub is ground on an
emery wheel to the same shape as the end of
an ordinary drill. ~—S. G. Garbutt

Handling Wash Tubs

An 8-foot piece of hose will lighten the labor
of wash day when movable tubs are used. The
hose can be used to siphon off the water from
the tub or to siphon water from some other

container into the tub. ~~Mrs. Nina Jeffers

Stiffening Brushes
HAIR BRUSH
| STRONG SOLUTION
\ OF ALUM \

When the bristles of hair brushes have become
soft through repeated washings, they may be
stiffened again by dipping in a strong solution
of alum and then drying quickly by means of
heat. If necessary, the dipping may be repeat-
ed. —MTrs. Nina Jeffers

String Holder
FUNNEL

A ball of string or twine left to its own devices
will often be lost. If, however, it is placed in
a funnel and the cord threaded through the bot-
tom, the cord can be used as desired and the
supply will always be in its proper place.
—Mrs. Nina Jeffers

Tree Spréy
1 QT. BOILING WATER

1 %
\\ ’

N / - 2=

AN/ N}
\\ A ’ €

2\ Wit

ol = )

10Z.
POWDERED
SULPHUR

1 OZ. UNSLAKED
LIME

Fruit growers often lose valuable trees and
fruit through attacks of various kinds of fungi
that are detrimental to the well being of the
trees. In cases of this nature, a home-made
spraying liquid that is very effective in fighting
these growths can be made up as shown above.
Water, powdered sulphur and unslaked lime
are mixed together in the following propor-
tions: One quart of boiling water to one
ounce of each of the solid materials. The re-
sulting liquid is applied to the trees through
any type of sprayer available. It should be
filtered and cooled before using.

~L. V. Bergman.

Toy Ship
TOY SHIPy

Wy o= =

CAMPHOR FASTENED HERE

If a light toy boat is constructed after the fash-
ion shown above and a bit of camphor is fasten-
ed to it, the boat will zigzag slowly through
the water until the camphor loses its power of
changing surface tension.

—Author please send address

Crack Filler
LINSEED OIL BOTTLE

SPANISH
WHITING

If Spanish whiting is mixed to a thick paste
with linseed oil it makes an excellsnt crack filler.
Paint the cracks and when dry, fill them, using

a putty knife. Then paint in the usual way.

~Mrs. Nina Jeffers

Letter Spacing

A certain series of letters may be made to fit
any given space if the series is first laid out
on a strip of paper and projected upon the

required- space as above. All letters will then
be in the correct proportion.—August Jeffers.
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SINK STOP

RUBBER< %%

——

\\ =
STRAINER

If a disk of rubber is cut from a piece of
inner tube, it can be used as a stopper for the
outlet of a sink. Dip the shears in water be-
fore cutting the rubber. The disk will lie flat
under the pressure of the water.

—Chester Lyndelle

PEN FILLER

FOUNTAIN
- PEN

CAPSULE
FILLED
,WITH INK

In case the handle of the self-filler is so low on
the barrel that the pen cannot be introduced
deeply enough into an ink bottle, fill a gelatin
capsule with ink as above and then fill the pen
from the capsule. —Maurice Berger

INK GUARD
INK SUARD

SANDPAPER

‘T" SQUARE

If a clip is made up from a clip of spring steel
or brass in the shape shown above, it can be
placed over the end of a T square, enabling the
draftsman to work over wet ink without smudg-
ing. The lower strip holds the T square up
from the paper. —Yames Davis

TEST FOR GOLD

FINE
BLOCK N

RING TO BE
TESTED

To test for gold. rub the object on a fine sand-
paper block. apply nitric acid to the streak.
There will be only a lessening of the yellow
color if gold is present, but if not, a greenish
blue color will result. —F. R. Moore

DOUBLING A BRUSH

Brushes for scrubbing pans and for peeling
vegetables are often hard to locate. If a paint-
er's wire brush is obtained and the wires are cut
off to the desired length and the brush cut in
half as above, two useful brushes will result.

—Chester Lyndelle

SCRATCH PADS
FLEXIBLE GLUE

i
1
!
\
|
!
\
\

Scratch pads made up of waste paper that is
clean on one side can be easily made. Separ-
ate every hundred sheets with a piece of card-
board and. bind with rubber bands. Apply
flexible glue to one edge and after it dries, re-
move the rubber bands and separate the pads.
It is advisable to stretch a piece of cheese cloth
over the glued surface in order to give strength.

—Kenneth Bronaldo Murray

ATOMIZER

A simple atomizer may be made of two quills
and z cork cut to the shape shown above. Blow
through the horizontal quill to vaporize the
liquid in the bottle. —William McGauley

GLASS TUBE WRINKLE

BUNSEN
BURNER

To smooth off the jagged edges of a glass tube
after it has been cut, stroke the end down-
ward on a piece of wire gauze and then finish
smoothly by heating in a flame.

—Robert W. Garis

INSECT EXTERMINATOR
CANVAS

TIN CAN COVER,

When insects infest plants, cover the plant with
a canvas tent as shown and burn yellow phos-
phorous under it. The phosphorous pentoxide
will envelope the plant and exterminate the in-
sects. —William M. Goldberg
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HERE

MOVEMENTS
OBTAINABLE

TRCNE
REDUCING SOCKET -

A tripod stand for the studio that is very rigid
and adaptable to most cameras can be made
from pipes and pipe fittings as shown above.
The height of the tripod is regulated by means
of the telescoping tubes. The strap iron guides
shown are not absolutely necessary but they in-
crease the rigidity of the entire tripod. The
type of top shown gives a tilting capacity
when desired, thus increasing the utility of the
stand. —Raymond B, Wailes

How To Mal/{e A
Razor Blade Guitar

Sun Dial Surprise Match Box

. RUBBER BAND FASTENED
MATCH BOX--, BED HiAp NERE

VIVIX X
7y
i
STAMP NUMERALS-T
HOUR AND HALF HOUR | /7,

PUNCH DIAL FOR

MARKS ON 14 GAUGE | 777/} SHADOW WIRE CARDBOARD ;
2l 5 FLAP GLUED HERE CONTANER 1oR
FLOUR

) SOLg{NADBlC(‘).C&A(?fP\r/{VBEO% A trick match box that will fool your friends and

afford much amusement can be readily made in a
very few moments. Glue two bent strips of card-
board in the slide of a match box as shown above.
Arrange a rubber band so that it tends to pull the
flap upward. However, the triangle of cardboard
holds the flap down when the box is closed but upon
opening, the rubber band pulls the flap upward and
catapults the flour from the cup.

—Alden Henry Johnson

BEND ARMS OF
CROSS OVER CIRCULAR BLOCK

-
To make a fairly accurate sun M d l w t I b
dial, cut out a cross of 14 o e a er ur lne
gauge brass and stamp or etch .
hour marks on it as shown, " P —— : e E
making the hours one-half
inch apart. Then drill two
holes tor the shadow wire and
shape the crass arms around

a 334-inch form. Mount as ?5051?0?\?60“1
shown and put in the shadow P
wire. Set the sun dial in a

level place with the entire
length of the shadow wire in
direct line with the north star.

—Harold A. Fidler.

DIRECTION OF

HOLE 14" NAM ~ ROTATION

My
END PLUGGED UP
i ik ‘\\‘\

> A most interesting working model of a water turbine
X ) X - can be made up in a very simple manner with the aid
An interesting musn}al of a clay pipe and a few pieces of cord. First, the
:::ir:m?; ;23ntin); mouthpiece of the pipe stem is plugged up with sealing
Severalltazoriinaeatin wax and a horizontal hole is drilled through only one
a wooden frame as il- wall of the stem. The pipe is then mounted in a sling
lustrated at the left made up of short pieces of string and another cord

and mounting the
frame on a wooden
box. Attach a piece of

about 15 inches long suspends the potential turbine
from any suitable point. If water is poured into the

cork to the ends of the pipe bowl, a jet will escape through the hole at the
blades if a soft piano- side and the reaction will rotate the pipe rapidly in a
like sound is desired. direction opposite to that of the jet. The principle un.
Vibrate the blades derlying the operation of this model is exactly the same

with the finger.

as that of water turbines of the “Francis” type.
—Charles Mohr. J ! s

—C. A. Oldroyd, Rep. No. 4433,
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PRIZE
AWARD SUGGESTIONS

Editor, SCIENCE AND INVENTION:

Am a habitual reader of your interest-
ing periodical, and 1 should like to be al-
Jowed to make a suggestion, the putting
into practice of which, in my opinion,
would increase the number of your read-
ers on account of the attractiveness of
the scheme proposed. The idea would
be to reserve, say, ou payment of special
rates or otherwise, a column or two ot
your periodical, for offers coming from
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the club then turn out with the new style
of shirt at the same time, you might set
a new style in men’s wear. I have the
“invention” and am ready to submit it at
any time.

““Sofia,”

X New York City.
f.Now “Sofia”’ is that a nice thing to

As soon as we vote for a collar-less
fad, you turn right around and ask
whether we would start such affair. We
also belicie that the hatless fad is a
good thing for health, but we did no:
start that. The cditor is like a little boy

manutacturers, etc., desirous 'of tmproy-
ing their specialties or of adding to their
line of goods something new in the way
of appliances, machines, tools, devices,
processes, etc. Brief indications would
be given in the announcement made by
aforesaid manufacturers concerning the
points on which the improvements should
be developed, and in the case of an ar-
ticle, appliance, etc., to be created, the
result they wish to obtain. The address
of party making the announcement would,
of course, be mentioned. Any reader, would be allow-
ed to compete and to vresent his ideas, drawings.
sketches, etc., by post. The scheme or idea finally
accepted for putting the device into marketablg
form or manu}acmrc would bring a reward to its
inventor; the sum offered would be mentioned be-
forehand in the said announcement, and might
amount to anything from, say $50 to $1,000, or
more, according to the importance or value of the
idea or invention, etc. . In certain cases, in addi-
tion to the reward paid, royalties would also be
granted to the successful inventor. A date limiting
the period allowed during which the results should
be sent, may be mentioned, and a renewal of offer
made by mianufacturers in case no suitable solu-
tions of problems are sent the first time. These
offers would stimulate the inventive or creative
faculty of quite a number of readers, old and
young, technicians or non-technicians, The manufac-
turer would also be satistied, being in a position to
place on the market somcthing new to meet the
public want. At the same time this scheme would
be a means of supplying a little more occupation
for the work shops. etc., a thing quite to be appre-
ciated in these awkward times. .

11oping that the above suggestion may meet with
your approval and that you may see a way o
putting it into effect, I wish to_remain,

GEORGE ROZIER,
Saint-Mande, Irance.

(You have formulated a good idea which is not
new, but, nevertheless, worthy of consideration.
There is, howcwer, only onc way to accomplish
what you have suggested, and that is if the manu-
facturers would deposit the prize moneys with the
magazine, It is absolutely necessary that an award
be made, regardless of whether the prize-winning
idea is good or poor, and this is the point which
is not looked upon with favor by the majority of
manufacturers. I henever prize contests are an-
nounced in magazines that are mallt‘t{, it is im-
perative that the awasrds be paid. This is a post
office regulation and any bona fide magazine lives
up to it. Otherwise, the life of the magazine is
materially shortencd.  Consequently, a prize must
be paid, regardless of the wumber of entrics in the
contest and, incidentally, regardless of whether lh.t
idea is practical or not.  If only onc suggestion is
entered in a contest, the first prize must be
awarded to that suggestion, cven though that sug-
gestion could never be manufactured. Many con-
cerns award first prizes for articles which could
be suited to their particular needs, or which they
could make with ease. On rare occasions the con-
tests become nation-wide and find their way into
newspapers and magazines. At other times the
contests are primarily intended for employees of
the concerns making the offers.—EDITOR.)

ANTI-GRAVITATION SCREEN

Editor, SCIENCE AND INVENTION:

In the editorial on Gravitation in the September
number of SCIENCE AND INVENTION it states that
if a gravitational screen were invented, n.nythl.ng
placed over it would remain stationary in mid-
air. 1 always thought that if such a thing were
invented, that anything placed over it would fly
off into space because of the centrifugal force of
the carth spinning on its axis, and would not the
atmosphere directly over it fly off, too? If so.
other air would rush in to take its place and the
operation be repeated, so that if the screen were
not immediately destroyed, the air on the earth
would become so thin it would be impossible to
livee I would be glad to know whether I am
right or not.

Jack SweEk,
Seattle, Wash,

(YVou have a perfect right to beleve that any-
thing placed over an arca affected by a gravitation
screen might be thrown nto space becanse of
she centrifugal force of the earth. On the other
hand, such occurrence is unlikely. Unless a grai-
tation screem iweere built of such ponderous pro-
portions and of such a power that it swould com-
pletely nullify all gravity, the object would not
likely fly off tnto space. An anti-graiitation screen
covering even an area of one square mile wonld
soon lose its poiver upon an object rising for a
distance of a mile or cven less. At the same time
the air in this particular arca would rise with the

opinio‘ns on science subjects,
on this page.

SCIENCE AND INVENTION desires to hear from its readers. It
solicits comments of general scientific interest, and will appreciate
The arguments pro and con will be aired
This magazine also relishes criticisms, and will aresent
them in both palatable and unpalatable forms.
to say, this is the place tc say it.
words and address your letters to Editor—The Readers Forum, c/o
Science and Invention Magazine, 53 Park Place, New York Citw,

object, and probably would be the only means of
forcing the object up into the atmosphere,

In wview of the fact that in natwere such o
thing as absolutely stable equilibrium does not
exist cither in the air or in the water; by that
we mean a balloon will not seek a certain height
and remain at that height, and a submarine will
not sink to a certain depth and remain at that
depth, unless the controls are constantly regulated;
one conld autowatically assume that an object
could not remain stationary in mid-air even though
the anti-gravitation screen had no effect on the
surrounding atmosphere.

Then again ar object over an anti-gravitation
screen has no weight, Those objects upon which

Station

WRNY
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258.5 Meters ~ 1160 kilocytles
is owned and operated by the
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Jor details
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gravity has no effect can rcally be considered
weight-less. The question then resolves itself into
whether or not a weight-less, mass-less abject could
be hurled by centrifugal force or any other force.
We could not very well hurl a handful of ether
at a person, and we leave the question open as
to whether cther has iweight or not, So you see
one can probably argue as to what might occur
to an object under the influence of an anti-gravita-
tion screen for a wery long time without arriving
at a definite conclusion. Your question is, how-
ever, scicntificaliy interesting because it makes
people think abaut scientific possibilities and any
question which causes people to think is valuable.
—Editor.)

THAT STIFF COLLAR

Editor, SCIENCE AND INVENTION:

Your article in the June issue of Science &
INVENTION magazine under the heading of
“Needed Tnventions' was interesting to me, In
regard to the *‘s:iff man’s collar,” 1 would like to
ask you if you would he man enough to wear a
different collar more comfortable if cne was de-
signed or invented?

This is in the line of my husiness and I have
an idea of a new style of collarless shirt in mind
now. I will be only too glad to put it on the
market if such a market could be found for it.
You mention the women and their comfortahle
neckwear. Well, you see women are heroines.
They will put on and wear anything that is
offered for sale and will discard it if it does not
suit any more. Of course some men do the same,
but all’ of them do not do so. At the present
time most of them are wearing the uncomfortable
stiff collar, and then occasionally cussing the mis-
sing collar button, but the stiff collar has gotten to
be sich a habit that the men really do not want
anything differert.  Suppose you form a collarless
club and order a few dozen shirts with comfort-
able collars attached, and if all the members of

So if you have anything
Please limit your letters to 500

who says, “No, you dive in first, I want
to knotw if the water is cold.”

Nevertheless if a really sensible men's
garment were placed upon the market,
there is no doubt but that our modern
Young men wonld take to the fad quickly.
Balloon and bell bottomed trousers seem
to have taken the country by storm with-
out any good reason for their being tworn.
So why wouldn’t a sensible collar-less
shirt be accepted with equal enthusiasm?
—EbpITOR.)

ANTI-AIRCRAFT NETS

Editor, SciExce axp INVENTION:

In the September edition of the Science &
INVE:_«TmN, on page 423 there was an article about
“Anti-Aircraft Nets,” and the object of the net
is to foul the propeller and bring down the air-
olane. 1 think that this idea is worthless, for
after one or two airplanes have been caught by
che nets, all the other planes could be equipped
with guards for their propellers similar to those of
zlectric fans. 1 have read many interesting arti-
cles in SciEnce & INVENTION and have found them
to be of great help to me. I believe everybody
that has read the magazine has also found it
that way.

Raymonp J. MiLLER,

0 Detroit, Mich.
true, but ct the
airplanes equip
guards, their op-
the bottom of the nct

(Of course your statement is
very momcent that the enemy
themseles with anti-aircraft net
gonents place bombs on
which bombs are suitably cquipped with time
fuses. Vhen the net becomes wrapped around a
plane, 1the bombs wwill cxplode in mid-air and de-
stroy tite encmy craft.—FEDiToR.)

AN 8. & I. GEOGRAPHIC
EXPEDITION

Editor, SCIENCE AND INVENTION:

The current copy of SCIENCE AND INVENTION
(October) is the best we readers have had for
quite a while, For some reason your magazine had
been losing ground with me lately, but as a result
of the October number my quarters are all dedi-
cated—or rededicated, 1 might say—to the Experi-
menter Publishing Co.

Among the articles which I considered the hest
may I wmention the one entitled “This Month's
News Illustrated.” This piece of work was simply
a masterpiece.  The drawings were of the most
excellent variety while the reading matter was as
good. Let us see more articles on this order.
**Our Wood Supply’ was also worthy of your pages,
as was the “IHudson River \Vaterfall.”

Don’t you think there is a little too much Radio
in the magazine? Last month eleven pages were
devoted to this science. There are a few of us
fellows who do not buy your paper for the Radio
contained, but who buy the Radio News. 1 am
quite sure you will see the logic in what I have
said and dispense with a little of the Radio section.

One last word. Do you think it would be pos-
sible for the readers of SCIENCE AND INVENTION
to equ:p an expedition somewhat on the order of
the ‘‘National Geographic” parties. Of course, we
could not finance a great work like a trip to the
North Pole or anything like that, hut I do believe
it would be possible for us to send a party of men
into the more or less waste places of the United

States. A flag could be adopted and a constitution
drawn up. [Private donations could suppert the
society. It would gratify me to hear from other

readers of this subject.

May all the success in the world attend Science
AND INVENTION now and in the future.

BraiNe Horrimon, Jr.,
Ennis, Texas.

(Now here’s an intercsting thought. Why not a
SCIENCE AND INVENTION geographic crpedition?
We wonder what our rcaders would think of a
proposition of this nature. 'c have at the present
time a great many reporters all over the world who
arc in constant touch with some of the really re-
markable expeditions mote being advanced by the
large scicntific bodies the world over. It is in this
way that the readers of SCIENCE AND INVENTION
Magazine are cnabled to get their information
quicker than in wmany other publications. If a
representative of SCIENCE AND INVENTION is not
on the scene when a notable cvent takes place, the
editors of this magasine wire, radio or cable him
in advence to spare no cxpense in getting the
necessary information. The idea of a SCIENCE AND
INVENTION geographic expedition is quite umique.
No doubt, it would be better to have an erpedi-
tion of our own. Ve lcave it to our readers.—
Enttor.)
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Chief Radio Officer Lindahl is shown above at the key of the continuous
wave transmitter installed on the S. S. Gripsholm.
center of the photograph is a one-kilowatt ascillator tube.

VER since the S. S. Repub-

lic, in 1909, was saved by

summoning assistance by
radio, owners and operators of
stcamship lines have come to re-
alize more and more that radio is
one of the most important fea-
tures of their service and that the
very latest developments must be
employed, if the best results are
to be attained. Of course, there
are radio laws today which speci-
fy certain equipment to be carried
by ships, but such equipment
merely covers the barest of neces-
sities and does not provide for
any particularly consistent service.
1f ships only carry the required
amount of apparatus, they will
often find themselves out of touch
with land. If the latest types of
vacuum tube transmitters and re-
ceivers are employed, there is no
dificulty whatsoever in keeping in
constant communication with land
stations. The tube transmitters
of today are far superior in all
ways to the older type of spark
installations that formerly were
in universal use. With lower pow-
er and more compact apparatus,
greater distances can be covered
with tubes, than were even
thought of of when spark trans-
mission was used. Furthermore,
with vacuum tubes, interference is
reduced to a minimum inasmuch
as this type of transmitter can be
sharply tuned; a great contrast to
the spark sets. Therefore, with
tubes, consistent transmission at
all times can usually be had with-
out the operator having to wait

In the cabinet in the

Ship Radio Installation

1 1;){9

.

The Gripsholm also carries a complete radiophone installation and part of

it is shown in the phutegraph above.

cation between ships and has a daylight transmitting radius of from ‘400 to
700 miles, depending on weather conditions.

This set is used for inter-communi-

N response to the ever increas-

ing demand for consistent

radio communication, a pow-
erful vacuum tube transmitter of
the latest type has been installed
on board the S. S. Gripsholm, a
new eclectrically driven liner of
the Swedish-American line. The
photographs on this page give a
very good idea of the complete-
ness of the installation and the
compact manner in which it is in-
stalled. A one-kilowatt vacuum
tube is employed as an oscillator
and two rectifier tubes are also
used. The plate current supplied
to the oscillator after it has pas-
sed th-ough the required rectifier
and filter system is actuated by
a pressure of 12,000 volts. The
installation is so arranged that the
oscillator tube can be used either
for C.\W. (continuous wave) or
radiophone transmission as may
be desired. Passengers can com-
municate with other ships by
phone just as easily as if they
were using the telephones in their
own homes. Then for commer-
cial traffic, the necessary switches
can be thrown and the entire in-
stallation used as a C.\W. trans-
mitter. Traffic is then handled
from ship to shore and from ship
to ship. Passengers avail them-
selves most frequently of this ser-
vice, particularly business men
who desire to keep in constant
touch with their home offices. The
transmission is so perfect and
consistent that it has won the

praise of many and the operators

2 I Above we see the operator of the S. S. Gripsholm’s C.W. transmitter at :
his turn until interference clears the operating table. To his left is an efficient type of receiver designed are elated over the working of

up. to cover a wide band of wave.lengths. the installation.
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The Latest in Cone Speakers

~~-NO FRAME

)
]
.‘i---lNNER CONE

TR

SUPPORT
The above diagram shows the double conc construc- | £
tion and in exaggerated form, the motion which the S
cone shaped diaphragms take when vibrated by
the ruggedly constructed element illustrated below. A front view of this new cone speaker.

The above illustr:tion shows a When two cones are used as
rear view of this new loud # ‘ the large diaphragms of a loud
speaker employing two cones for ADJUSTING SCREW speaker, and they are of two
s.etting up atmospheric vibra- PERMANENT different angles at their apexes,
tions. Note how the cones are . 3 . MAGNET the theory of the operation is
not supported in any frame simply that. when a note is
whereupon the large diaphragms sounded which one cone fails to
are allowed to move freely with- reproduce satisfactorily, the other
out the damping effect of a sup- one usually will step into the
porting frame. The sole sup- breach and reproduce the note
port of these diaphragms is ?he perfectly. That this is quite true
center rod by means of which is proven by the excellent opera-
they are attached to the shaft tion of the type of double cone
which in turn, is fastened to the loud speaker shown. To the left
vibrating reed. The advantages is a photograph of the interior
of the double cone construction mechanism of the unit that oper-
are obvious when it is known ates the double free cones. Note
that the audibility curve of a the extreme simplicity of every
single cone is very erratic. Using part and the ruggedness of the
two cones of different shapes as entire assembly. The size of the
shown in the diagram in the top air gap is controlled by the ad-
center of this page overcomes justing screw indicated.
many such defects. AIR GAP E_ECTRO MAGNET : Photos courtesy Fitch Radio Co.

WINDING

Novel Cabinet

NOVEL method of mounting radio in-

struments in an unusual cabinet is il-
lustrated on this page. There is no vertical
panel as is usual with radio sets. Instead,
the panel is horizontal and the instruments
are mounted as shown in the photograph in
the lower left-hand corner and the drawing

in the lower right. Then, if desired, a loud Above: The bottom view of the instrument
speaker with a specially designed horn could panel shows the wiring and the placement of
be placed in the rear of the cabinet and the controlling dials.
opening for the horn could be cut at the top
of the front cover. The various photographs I = s
here are only meant to serve as suggestions -
to constructors who may desire Any
to make up a radio set that is Instryment s ——e
a little out of the ordinary in —
design. —_—

Aside from the unique method I

Horizontal Panel.,

of placing the instruments, there
are several advantages of this
construction. One of them is
the accessibility of the instru-
ments and another is the ease of
tuning. Rotary instruments do T Y
not have to be balanced inas- ™ Aol oy Dial
much as the rotating parts have

their axes perpendicular. In In this set, a standard dial is drilled all the way through and
this way, bearings that are not  attached to the shaft, an auxiliary dial being placed asg
used for connections can be  shown. This is not necessary if a larger dial can be obtained

Front raised showing instrument layout. loosened. —Edward Rosewater. for the main one.
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Artists of the Microphone

By Charles D. Isaacson, Program Director WRNY

———

Y

Charles
Dana Gib.
son, the
prominent
illustrator,
is the crea-

publisher of
“Life.” Mr,
Gibson and
his associ-
ates handle
the Humor

CHARLES DANA

i GIBSON

D eparte
ment for
WRNY,

W A most

interesting
singer,
Rose Lau-
rent, is
known as
the “Am-
erican
Song-
stress.”” She
sings at
WRNY
the works
of the Am-
erican com-
posers. Her
voice has

been called
perfect for
radio,

ROSE LAURENT

;V

Heading
the Talk-
ing Ma.
chine and
Radio Men,
Inc., Irwin
Kurtz di-
rects one
of the most
popular
features at
WRNY,
and will
bring stars
of the lead-
ing phono-

graph com-
panies to
WRNY,

Star of the
Radio Art
Players,
who pro-
duce the
dramatic
classics of
the past for
WRNY
audiences.
Shakes-
peare and
Moliere
will appear
in their
program,

as well as

Rostand,
Wilde,
Barrie and
Shaw,

MADELAINE HUNT

EATRICE JOY—you have seen her n
the movies, no doubt—fascinating
actress of the screen, came to WRNY.

It was in the Motion Picture Revicw. We
had announced her along with a number of
other stars, directors and personages of the
screen.  When she came in, she said: “I—
I—I—rcally wish you would excuse me, I
cannot go on, I am nervous, I have never
spoken to an air audience before.” There
was no doubt about it, no acting, she was
frightened beyond words.

Finally, she consented to go into the studio
and just look at the microphone, and then
she heard her name mentioned and some
things about herself, and she spoke. It was
a lovely impromptu speech she made, one of
the most felicitous I have heard in many a
day. When she was through she jumped
with joy, she had done it, she had made her
first spoken appearance!

Now she camnot wait until she goes on
again. One of her friends said: “But how
do_we know that anyone is hearing it?”

Then I remembered Election Night here
at WRNY. We had been on the air from
noontime until 7 o'clock, when we started
to broadcast the election returns in the
midst of a program of light opera music
and many other features. We had loud
speakers in every big reception room. Mem-
bers of our staff were handling other re-
turns from the telegraph lines. At 11 o'clock,
the “Up and Down Broadway” feature be-
gan, and members of the cast of “Dearest
Enemy” were heard, and authors, compaosers,
members of the orchestra, chorus; and big
hits from the show were put on the air,

At midnight we had permission to broad-
cast the first Indoor Golf Tournament direct
from the Roosevelt. The biggest golf
champs were to be there. Then we discov-
ered that every available line that could be
used for broadcasting from the Hendrik
Hudson room where the tournament was
to take place, was in use. What could be
done? Last minute arrangements brought
about this condition:

William S. Lynch. who is the popular
music and sports editor of the station, placed
himself in the Hendrik Hudson room at the
telephone. At his side was Miss Hazel Cra-
kow, with Sarazen, McFarlane, and others,

A Fyrther Discussion of WRNY and Its Development

York State
Knights of
Columbus,
including
one-fifth of
the total
member-
ship of the
Knights of
Columbus
of America,
Mr. Daniel
Tobin, di-
rects the
Catholic
Circle at
WRNY,

DANIEL TOBIN

e

The direc-

answers, and then the two proceed with popular
and concert numbers. Lillian Gordoni and Phil
Qx Elliott are ‘‘Jane and Phil,”

“Hello Jane,” he says, and “Hello Phil,”” she \

tor of the
Women's
Club Hour,
Mrs.Edgar
Cecil Mel-
ledge,
prominent
leader of
women,
heads the
weekly
symposium
each Tues-
day morn-
ing at 11.00
from
= WRNY,
MRS. EDGAR CECIL
MELLEDGE
AN
Eugene
Frey is the
“Lieder
Singer.”
He will
present the
works of
the immor-
tal Ger-
mans in
lieder
songs: mu-
sic of Schu-
mann,
Brahms,
Schubert,
etc. His
period at
WRNY EUGENE FREY
will be a

fortnightly adventure,

g

Dr, Spaeth
is author
of the
‘‘Common

Shop Bal-
lads.” His
hour at
WRNY is
a fortnight-
ly feature.

DR. SIGMUND
SPAETH

&
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Ilonka and
her kiddie
dancers.
Ilonka j

will be heard
every other
week in ac-
tual dance
d e m o nstra-
tions. Sensi-
tive boards
and other ap-

paratus will

FV

= 2 = enable the
audience to hear and visualize the movements.

Ilonka’s full name is Ilonka Sheer. She is the

youngest dance mistress, and the creator of all
the dances which her pupils use. Ilonka will be
starred in a Broadway production this season. é

THE SADRIAN TRIO
The Misses Phillips and Miss Berley com-
prise the Sadrian Trio, which has been
reviving the delights of the old-time mu-
sical comedies for those who remember
them with a feeling akin to affection. In
this repertoire has been comprised music
of Gilbert and Sullivan, De Koven,
Straus, Offenbach, Sousa, Victor Her-
bert and many others. The Sadrian Trio
comes from Boston, and have had many
club engagements.

Tom Hill is
the presi-
dent of the
American

Socizty for

Dr. Chris-
tian F,
Reisner:
Pastor of [
the Chelsea
Methodist - l
E p i scopal
Church,and
pastor - to -
be of the
new sky-
scraper
temple, ap-
pears regu-
larly at
WRNY on
Sundays.
DR. CHRISTIAN F.
REISNER
AN

Patrick

Pierce di-

rects Rog-

er Wolfe

Kahn's or-

chestra at

W RN Y.

Itis a fine

ensemble of

eight gifted

young mu-

sicians, Oc-

casionally

Mr. Kahn

takes part

himself —

and he can

play any PATRICK PIERCE

instrument,

ordering them around as though they were
amateurs. I put the microphone at my desk
and as Lynchie telephoned up the reports, I
repeated them into the microphone, and
added such comments about the election, the
station, and related and unrelated matters as
I could summon to my tongue. There were
moments when Lynchie was gathering in-
formation, and while waiting during one of
these intervals for reports, I decided to find
out if anyone zvas actually listening. On my
desk are several telephones—Vanderbilt 7360,
Vanderbilt 8662, Vanderbilt 9200 and Van-
derbilt 10218. I spoke into the microphone
and asked the listeners to let me know by
any of these numbers if they liked what we
were doing. or not.

The words were scarcely out of my mouth
when the phone began to ring, so that the
persons calling in could get a response from
their telephone as well as their loud speaker.
I would sandwich Lynchie’s comments into
the broadcasting along with all the calls
from New York, Brooklyn, Long Island,
New Jersey and Connecticut. I think this
had gone on for about 15 minutes when the
telephone supervisor, in great excitememnt,
said: “Please, please, please beg the people
to stop calling these lines. Every single
office in New York and Brooklyn is clogged
with hundreds of calls waiting for you. We

(Coutinued on page 952)

the Promo-
tion of Avi-
ation, Inc.,
and brings
all of the
eminent
aviators to
WRNY to
inform the
public on
this vital
subject of
interest to
every American.

fn

TOM HILL

g

Eminent
C onsulting
N eurologist
on the staff
of leading
hospitals of
Manhattan
and Brook-
lyn, Dr
Siegfried
1ock
speaks on
mental and
health mat-
ters from
WRNY.

_&

Samuel Po-
lonsky:
pupil of Al-
exander
Block, and
later of
Leopold
Auver. He
is now di-
viding his
timebe-
tween his
concert
work and
teaching.
He plays
popular
concert

classics at
WRNY. ‘J

SAMUEL POLONSKY

Y

Hetty Fithian Cat-
tell: You know
her as “The Birth.
day Lady.” Every
night she appears
at WRNY in the
feature “Whose
Birthday Today?”
Her talks bring
out the mystic as-
trological and nu-
merological mean-
ing of the day.
Has she read you?
name as yet?

Ralph
Christman:
Asst. Musi
cal Director
at WRNY,
and a ca-
pable offi-
cial accom-
panist. He
reads any
music at
sight.

HETTY FITHIAN
CATTELL

.

RALPH CHRISTMAN
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INCE the publication of the article

dealing with a short-wave transmitter

in the October issue of SCIENCE AND

InvENTION, we have had many re-
quests from various readers-who are desirous
of constructing a short-wave tuner that will
enable them to cover the 40- and 80-meter
amateur bands without changing coils. Fuf-
thermore, a good many of our readers are
cognizant of the fact that some broadcast
stations are operating on the very short
wave-lengths and they are desirous of tuning
in on these programs so as to note the differ-
ence, if any, between short-wave and stand-
ard-wave broadcasting. In order to meet
the many requests that have been sent to
the writer, the radio receiving set shown in
the photographs on this and the opposite
page has been designed and built. Placed
in actual operation in the writer's station at
3MO, the particular set under discussion did
not quite cover the desired wave-length band.
In fact, checked against a wavemeter, its
range was from 40 to 120 meters. Obvi-
ously this is not exactly what is desired for

CURB T T N T R ] e

LIST OF PARTS

4-turn primary coil.

. 12-turn secondary coil.

14-turn tickler coil.

.00025 mf. variable condenser. 3

.00025 mf. fixed grid condenser. |

Variable grid leak. g

Detector tube. :

. Detector tube rheostat.

. .001 mi. blocking condenser, :

10. Audio-frequency transformer (see
text).

11, Audio-frequency amplifying tube.

12. Fixed filament resistance.

13. Cord tip jacks.

14. Filament switch.
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short-wave work, inasmuch as it does not
cover the complete 4-meter amateur band.
Therefore, a .00025 mf. tuning condenser
was substituted for the .00035 mf. shown in
the accompanying photographs and the de-
sired results were obtained. It was now
found that the tuner would cover a band of
from below 35 meters to 100 meters. The
reason that no definite figure can be given
for the lower end of the band is because
of the fact that the wavemeter availuble at
the time would oniy tune down to 35 meters.
However, this set with a .00025 mf. con-
fenser for tuning the secondary can be relied
ipon to do all of the work that anybody can
possibly desire for a short-wave receiver
tuning below 100 meters.
TYPE OF SET

In designiug the set a good many things
were taken into consideration before the
actual construction was undertaken. The
writer realized that it is not always .possible
to make a perfectly mechanically balanced

The photograph at the left shows
practically all of the parts used
in the construction of this short-
wave three-circuit regenerative
tuner. Any standard parts that
may be at hand can be used in
the construction of this set and
excellent results may be expected
if care is exercised in the build-
ing of the parts, in the assembly
and in the wiring. Follow this
compact layout if you want a
mechanically small set.

[T e e e ewewaeeeeaaree

tickler coil, but, just the same, this type of
construction was used in this particular set
because, on the other hand, it costs little.
A variocoupler can be constructed from odds
and ends that are very easy to obtain and the
cost of an instrument of this nature will
undoubtedly be far less than that of a good
variable condenser, such as would ordinarily

The view above was taken looking directly at
the back of the short-wave tuner. Note handy
terminal strip for connections.

be uscd in some sort of a capacity feed-back
circuit. Therefore, the standard three-circuit
regencrative type of receiver was adopted
for this and another reason. This last rea-
son was because the circuit is well known
among broadcast listeners and most opera-
tors are quite familiar with its operation
and general characteristics,

Let us first deal with the construction of
the variocoupler. The one shown is of a
standard manufactured type procurable on
the market today, but if the reader desires
to build his own, and he probably will, at
least for an experiment, the following de-
tails are given: The stator is wound on a
form 234 inches in diameter and at least
234 inches long. In the type shown, glass

Science and Invention for February, 1926

The Radio Constructor

Describing the Construction of a Short-Wave Regencrative Tuner
By A. P. PECK

rods supported between bakelite ends are
cmployed for supporting the wires, but any
other type of low loss form, or, for that
matter, any thin insulating tube can be used.
If the latter is employed, it is advisable to
cut away portions of it in longitudinal sec-
tions so that the amount of diclectric in the
field of the coil will be reduced and, conse-
quently, the losses will be lower. Two coils
are wound on the stator, one constituting the
primary or untuned antenna coil, 1, and the
other being the secondary, 2. The first con-
sists of four turns of wire and the second
employs twelve turns. In the coupler illus-
trated, flat copper ribbon was employed and
wound so tightly on the form that it could
not move. However, the reader will prob-
ably want to use ordinary round copper wire,
inasmuch as it is easier to obtain and, there-
fore, ordinary antenna wire can be pressed
into service. Space each turn of wire about
its own diameter from the next turn, pre-
ferably winding cord between each pair of
turns, so that the successive turns cannot
become short-circuited. Do not put any kind
of “dope” or binding adhesive on the wind-
ings, as this tends to increase losses tremen-
dously, particularly when working at the
high frequencies. The tickler coil, 3, of
this tuner unit is wound on a form 1Y
inches in diameter and consists of fourteen
turns of No. 22 D.C.C. wire. Glass rods
are also used on the rotor form of the in-
strument illustrated, but here again, any type
of insulating tube can be substituted. A
suitable shaft and.mounting’bracket is pro-
vided for rotating the tickler and for fasten-
ing the entirc unit to the panel.

TUNING CONDENSER

The other instrument of the tuning section
of this set is a variable condenser, 4. Use a
00025 mf. size, and if you wish to obtain
the very latest in tuning, use a straight-line
frequency condenser. By doing this, the
tuning on the 80-meter amateur band. which
is not quite as sharp as the lower one, will
be found quite satisfactory, whereas, when
tuning around 40 meters, the stations will
be separated more than they would otherwise
be, if a straight-line capacity instrument was
used.

In order to simplify the control of this
set somewhat, a fixed resistance, 12, capable
of controlling the audio frequency amplify-
ing tube filament was placed in the filament
circuit. By using this little instrument, an-
other rheostat becomes unnecessary. How-
ever, in the detector circuit it is very advis-

(Continued on page 973)

The panel view of this set gives an excellent idea of the neat and compact layout that has been
employed. The pumbers on this and the other photographs in this article correspond with those
in the list of parts and on the diagrams on the opposite page.
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The photograph above shows a close-up view
of the coupler used. Note the glass rod sup-
ports and the ribbon winding.

933

The circuit diagram at the right - -
shows all the connections of the

various instrumcnts used in the
set illustrated in the upper

right-hand corner, on the oppo-
site page and described in the
text. This set, when properly
constructed and using a .00025

@

A4

I\

mi. variable tuning condenser
connected across the sccondary
of a coupler constructed as de-
scribed in the article and illus-
trated above, will amply cover
the two amateur bands, famil-
jarly known as the 40 and 80-
meter bands. The range should
be approximately 30 to 90 me-
ters. with, of coursc, some lece-
way on each side of the figures

@%‘

given, 1If it is not desired to
purchase a coupler such as the
one illustrated, a home-made
one can be readily constructed

1 ®

®

ﬁﬁﬁﬁﬁﬁu+g

45675V

at a small cost. All of the ncc-
essary winding data will be

The numbers on the above circuit diagram correspond to those on the photos given here

found in the text.

and the progressive wiring diagrams below.

The values are given on the opposite page.

In the photograph directly
above, practically all of the de-
tails of the layout of this sim-
ple short wave tuner may be
seen. If this arrangement of
instruments is followed, the
tcads can all be made compara-
tively short. Remember that if
the special 1,000-cycle trans-
former mentioned in the text
is employed. a .0005 mi. fixed
condenser should be shunted
across the secondary of it. This
is not shown in our drawings.
If a variable condenser is used
in place of this fixed one, the
best operating point of the
transformer can be changed.

Photos courtesy General In-

strament Co.,” Bruno Radio

Corp., Alen-Bradley Co., Elec-

trical Research aboratories,

Ine,, Radiall Co., Radio Spe-

ciaity Co., andCMurtiu Copeland
0.

~AERIAL. GROUND AND FILAMENT
CIRCUIT WIRING ~

~GRID AND PLATE
CIRCUIT WIRING ~
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BASEBOARD

L=

Above is the first progressive diagram for hooking up this short wave
(uner and on it the aerial, the ground and the filament circuits are plainly

shown.

Following this, you cannot go wrong.

—

On this diagram, the grid and

those connections shown in the diagram at the left are

dotted lines.

plate circuit wiring has been drawn, while

also indicated by
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More About “B’’ Eliminators

x 1
| A or'B* & el ||
| ELIMINATOR S i )

' IN GROUNDED --~ =N
METAL CASE |
| TO GROUND I!
1
P —

Photo above shows a new type of electrolytic =

battery eliminator recently placed on the mar- ) X _UNGQOUNDED

ket, while the one below shows the same elim- o @ = SQSINI%AEISAJOSER':

inator with the back opened, revealing the e N

' rectifier and filter. B" ELIMINATOR .- > o CABINET, AT

Photos courtesy Philadelphia Storage Battery Co. IN CELLAR BACK OR FRONT

3FT. FROM SET.
~

The drawings above give some hints ~
regarding the use of “A” and “B”
battery eliminators in connection with
radio sets. If the eliminator is not

shielded and grounded as in the upper right-hand illustration, it should be
placed at some distance from the set.
immediately above at the right.
least 3 feet from the set.

This is shown at the left above and
An ungrounded eliminator should be at
—H. W. S.

Photograph below shows the in-
terior of a vacuum tube type of
“B'" eliminator illustrating the
placement of the transformer for
high and low voltages, the choke
coil and the controlling resist-
ance for obtaining correct detec-
tor “B” voltage,

While the electrolytic rec-
tifier has some advantages
in that it has practically
no upkeep cost, still there
are many good tube rec-
tifiers used as B’ elim-
inators and one of them
is illustrated at the left
and right. As with prac-
tically all other instru-
ments of this nature, a
voltage control for the de-
tector is employed. The
tube is fed by a trans-
former and a suitable fil-
ter system of choke coils
and condensers is em-
ployed.

Pihioto conrtesy Chas.
Ereshman Co., Inc.

A new type of folding loop
/4&‘ in  which the turns are

wound in a novel banked
formation is shown open at

7 the left and closed below. — e e —————
: Y —
i S ;/Em’“'/ ~UsING Loop \ T 7 A Le0E
VS NS WITH TUNED ) / Vi FIRST RF.
. N/ ( R.F.SET~ ] *T‘ TUBE,
% * i * 1 E FIRSTRF TO Dr_u.‘ﬁf I
‘ i | . P TUBE :f ::‘:J:;:I‘;-- '_.l G .
' | i 1 FE
‘ L= SEC.1f 2
f 7 “II:’S > || 'f._.._ .3__
1 ' 3 | FirsT)
{ | R.F.COIL =
o\ s—=———aa ]
: : ] REST OF
i FI%%‘{LR.E e ! - CIRCUIT
| 1 L = TUNING REMAINS
Ll . CONDENSER T UNCHANGED
o = .
o el ! e

The constants of this new loop as furnished by

the manufacturers are as follows: Self induct-

ance, .00019 henrys: distributed capacity, 17.38

micro-microfarads; natural wave-length. 108

meters; resistance at !.000.000 cycles. 8 ohms:

wave band with .0005 mf. condenser, 180 to
600 meters.

B

A well-made loop can be used with practically any type of radio

receiving set that employs radio frequency amplification. A good

many reflex sets work very well with a loop. Neutrodynes can be

employed if the circuit shown above is followed. This same circuit

applies to all types of tuned R.F. receivers. It can be seen that the
loop merely replaces the secondary of the R.F. coil.

J 1rte b L .
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A Portable Radio Laboratory
Detailed Directions for Constructing a Complete Laboratory Type
of Oscillator and Tube Tester That Has Many Uses
By RAYMOND HERCHERT
PR
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The various drawings above detail the construction and the circuit used
in hooking up the .istruments employed in this portable radio labora-
Fig. 1 shows the case, Fig. 2, the complete circuit in both pic-

tory.

VERYONE would like to have
some convenicnt method of test-
ing out various parts of circuits,
pieces of apparatus and vacuum
tubes. Furthermore, the man who malies
a business, cither regularly or occasion-
ally of repairing various types of radid
receiving sets, also finds that an installa-
tion of this sort would be most handy.
Therefore, in the illustrations above, and
the paragraphs here, we are giving com-
plete detailed directions for the construc-
tion of a portable radio laboratory with
which many different tests may be made
and which is constructed of standard
apparatus mounted i1 a suitcase.
Before describing the various things
that can be done with this layout of ap-
paratus, let us first go into the (!Cl:lﬂs Qf
the construction, A small suitcase is
obtained and upon the size of this the
exact mechanical layout of the rest of the
apparatus will depend.  The snitcase
should preferably be reconstructed as
shown in our Fig. 1 herewith and it is
obvious from this, that a casing made
completely of wood is far superior to any
other material. When using such a case,
the cover is removed and carcfully cut
crosswise as indicated. Then a shelf is
installed within the main part of the suit-
case so that its upper edge is at a level
with the saw cut. In this way, a cabi-
net in the lower or smaller part of the
suitcase is formed in which the varions
necessary batterics can be placed. Here
they will be out of the way., vet read-

Hinges are
the same

ily accessible for changing.
placed on the cover so that
can be opened in two parts. Opening the
upper scction discloses the instrument
pancl of this portable laboratory, whereas
opening the entire case completely, the
batteries are disclosed.

The circuit diagram of this radio
laboratory is given in Fig. 2 and in Fig. 3
is shown a suggested layout for the var-
ious instruments used. It will be noted
that this layout is only to be followed
generally and no definite dimensions are
given because of variations in the sizes
of parts and of casings.

Referring again to Fig. 2, in which the
instruments designated by letters arc also
indicated by the same letters in [Fig. 3, we
find that the following consta-ts are nes-
essary. L1 consists of 50 turns of No. 24
D.C.C. wire, wound on a three inch tube
and tapped at the 25th turn, this tap
going to the buzzer circuit. 1.2 is 4
turns of wire. wound directly over 1.1
and separated from L1 by means of two
or three lavers of wax paper. Cl is a
tuning condenser and should have a capa-
city of .001 mf. When you purchase this
instrument, buv a good one and at the
same time obtain a calibrated capacity
curve. This should be carcfully pre-
~erved for {future reference. A is a ther-
mocouple type of radio frequency meter,
rcading from zero to 50 milliampercs.
V is a 0 to 25 volt D.C. volt-meter. V1
is a 0 to 100 volt-meter. R is a 50-ohm
rheostat. T is the vacuum tube socket.

ture and schematic form and Fig. 3, the panel
location of the various meters, switches and binding posts.
3 fcr general arrangement, adapting your instruments to it,

showing the
Follow Fig.

layout,

C2 is a .00025 mf. fixed condenser of
sonre good standard type. J is a closed
single circuit jack. A single-pole single-
throw switch is indicated by S1 and this
may be of the standard push-pull filament
type. S2is a multi-point switch for vary-
ing the voltage of the “A” battery and
also for cutting in additional voltage to
be nsed for tube reactivating. A switch
for varying the voltage of the “B” bat-
tery is indicated by S3. The varions bind-
ing posts are shown in both Figs. 2 and
3 and are indicated by numbers. These
are referred to in the description of how
to nse the installation.

To test any aerial and ground for re-
ception purposes and determine whether
or mnot such an ijustallation will give
results when conuected to a standard
radio receiving sct, conncct them to the
posts marked A and G. Turn on the fila-
ment of the vacuum tube, giving it its
proper voltage and upon turning the con-
denser, C1, beat notes of various sta-
tions will be hecard, providing, of course,
that the aerial and ground are good.

As a radio frequency tube tester, insert
the tube to be tested in the socket and
adjust to proper filament voltage. This
is indicated by the volt-meter V, Dut the
tuning condenser at the highest setting
an¢ the radio frequency meter, A, will
show a reading. Tubes giving the same
reading on this meter for constant fila-
ment voltage. plate voltage and tuning
coudenser sctting will match quite well

(Contimied on page 963)
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Power Amplification from Your Ford

Amplifying Transformers and Impedance Coils Made

ID you notice, when you drove yvour
Ilenry down to the shop this morning,
that it was not the Rollicking Rollo it

used to be?

By RALPH H. SLATER

dissection of the coils, all four of them. Be
careful not to damage the condensers, as we
can use these, too.

When you have the four coils and con-

From Ford Coils

cell and phones. If the coil under test is
all right, you will hear a click.

Now we will heat up the soldering iron
and solder flexible wire leads on the coils.

13%VOLTS

—
In the novel type of am-
plifier shown in pictorial
and schematic form at the
leftthe first stage is coup-
led to the detector through
a split impedance coil and
the second and third
stages are coupled togeth-
er by ms2ans of three-coil
transformers, two of the
coils giving the effect of

an impedance coil, and the

=
| |
e P
F
] ]
VARIABLE 52
RESISTANCE 2
Y4 TOI MEG.  poTeNTIO- 7
PLATE B+ METER —
400 OHMS ~— —

SWITCH

C Ci
) ouTPuT
BZ1\"T
o e
= 6v. 7

PLATE B+

7
*_A';l—_—‘ ‘B 1+

third being placed in the
rid circuit to produce a
further amplification ef-
fect. This is a rather un-
usual connection and one
that leaves room for much

interesting  experimental

work. The blocking con-

B* densers C1 are those taken
BATT. from Ford coils and serva
112 TO to prevent the high plate
157% voltage from reaching the
VOLTS grid of the succeeding

vacuum tube.

Adbosbssbonaa oo,

Your Leaping lLena may be shiftless, but
it really isn't lazy. Its four tired wheels
are simply slowing up with age (age even
slowed up Gibbons, and it will get Greb
soon).

In this golden era of advanced science
your pehble-dodger's  sluggishuess  should
cause you no uncasiness. It can probably be
remedied by a gland transplantation in the
old scatter-bolt.

Drop into the nearest garage and buy four
new spark coils (the glands in question) for
Lizzie and you'll be surprised at the little
puddle-hopper’s  improved form, but, of
course, what is more important, you will
have the four old coils for power trans-
formers for your amplifier.

I have suggested one way of obtaining
four coils from a Baby Lincoln, but if you
can beg, borrow, purloin or obtain under
any pretenses (false or otherwise) the four
coils required, they will serve just as nicely.

Kidding aside, this amplifier may come
from a powerless twin two, but it will give
the straight eight results that we are after.

The first step in the proceedings is the

densers cleaned off, which is some job, I
will admit, you had better turn in for the
night.  It's surprising how late it has be-
come, isn't it. If it 15 Saturday night, and
the wife doesn’t object to your staying up
for an all-night session, you can take the
primaries from all the coils by removing
the wire from the inner coils, and while
you're at 1, wind the wire on one of those
empty spools that have been lying in your
junk box for the last six months. The wire
is fairly heavy and can be used to wire the
amplitier, if you wish.

Now we will get a knife from the kitchen
(chuck it out in the alley when you are
through, because, “out of sight, out of
mind"”), cover the blade with grease, heat it
and proceed to cut the coils apart. Clean
the pitch off the ends and now we have eight
coils where four grew before.

With the knife point, separate the paper
layers at the inside of the coils where they
are connected together, pull out a turn of
wire and scrape off the enamel gently. The
fine wire won't stand any rough stuff.

Test the coils for continuity with a dry

Don't try to solder with a torch, as the fine
wire will melt as soon as the flame touches
it. Secure the Ieads to the coils with sealing
wax, or use some of the pitch that was 11
the coil boxes. This prevents breakage due
to any twisting action that may take place.

The cores come next. Slit the wax paper
cover with a knife and hit it a sharp rap
on the table. (Don’t do it on the dining
room table; this is apt to cause a strain on
family relations the next morning.) The
bundles of wire will fall apart and the eight
cores will make quite a pile of wires, but
here comes the sad part for the Scotch; we
will have to get a dime’s worth of stovepipe
wire to go with it.

Cut some heavy wax or wrapping paper
into two strips 53X 6 inches and one
314 X 6 inches. Roll the strips loosely into
two tubes 1 X 5 inches and one 334 X1 inch.
On the S-inch rolls slip three coils spaced
about 18 of an inch apart and on the 315-
inch roll place the remaining two coils. I'ill
the centers solid with the wire from the
original cores. If the wire is packed in
tightly you will find use for that stovepipe

VT T T T T T v oT T

Using the secondaries of
Ford coils, an interesting
type of push-pull amplifier
can be constructed as
shown in the diagrams at
the right. A biasing volt-
age is applied to the grids

of the three amplifier tubes INPUT T
by means of a 9 volt “C” RVEAs%%%hEE
battery connected to them ¥

through resistances. It is PLATE B+ Y31 MEG.

preferable to have the re-
sistance in the grid cir-
cuit of the first amplifier
tube variable so that the
greatest efficiency can be
obtained. For that mat-
ter, in experimental work
it would probably be of
value to have the other
two grid resistances vari-

OUTPUT A,

able, so that the circuit
can be more thoroughly
studied and tested.

[T oTTovow

B'BATT.

112270
15T V.

= +
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wire in the last transformer, and will be
rcady for the hook-up.

There are several circuits that can be used
with these transformers and a great deal of
experimental work can be done with them.
The diagrams shown are self-explanatory
and I am not going to burden you with a
lot of stuff about this wire going here and
that wire going somewhere else.

Diagram No. 1 shows the coils used as
auto-transformers with the third coils on

The coil X should be removed irom the end
of one of the three-coil transformers and
should be filled with iron wire or filings. The
X coil is then placed in non-inductive rela-
tion to Y, as shown in the diagram.

Diagram No. 3 is simply an auto-trans-
former stage and a standard push-pull stage
that has nothing in particular to recommend
it except simplicity of construction and
operation.

In summing up the three circuits, No. 1

=
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tiometer is used across the “C” battery for
best results. As in the other circuits, out-
put A is the most satisfactory. All of the
circuits shown require a high “B” battery
voltage. [From 100 to 150 volts are necces-
sary with 201As. If DV5s or other power
tubes are used, they should carry at least
their maximum rated plate voltage. Dry
cell tubes do not give satisfactory results
and are advised against. The rated voltage
of 201As is 135, but I have scveral that are

e e e

In a still different type of
push-pull amplifier using
home-made choke coils,
the grid bias is applied
from a 9 volt “C” battery
through the impedance
coils to the grids of the
tast two amplifier tubes,
and through a variable re-
sistance to the grid of the
first tube. In this circuit
there is no need for grid
blocking condensers in se-

OUTD'{T B

& r1 |

ries with the grids of the
push-pull tubes. This is
because a transformer ef-
fect, rather than an impe-
dance coupled one, is em-
ployed in connecting the
first amplifier to the last

two tubes. See text for
details relative to the use
of the two sets of output INPUT
terminals marked A and B.
PLATE B+

PP

! " ——'B'l_ OUTPUTA s}
- 4 _6_ + -

OUTPUT A

|

: ¥

5 "B 4L 112% TO
bt 28NTT. @ 15TV

]u "

BATT.

the second and third transformers to act .as
grid-to-filament paths. The coils have a
comparatively low resistance, which greatly
improves quality, but would reduce volume
except for the fact that they are in inductive
relation with the transformers proper and
act as pick-up coils, which compensates for
the loss that would result otherwise from
a low grid-to-filament resistance.

When rightly connected, the third cof
assists.  Opposite connections result in a
blocking action. IFor this reason, connections
S and 6 must bhe reversed in your trials to
determine which is right.

The “C” battery voltage is quite critical.
It should be rather high and should be con-
trolled by a potentiometer of about 400
ohms. Place a switch in the “C” battery
circuit as shown. The condensers marked
Cl in all diagrams arc the ones removed
from the original coil boxes.

Diagram No. 2 comprises a stage of auto-
transformer coupled amplification and a
second stage that is a variation of the push-
pull circnit that I believe to be original.

has the greatest over-all amplification and if
you intend to use the power amplificr alone
in connection with crystal or detector tube
without preceding amplification, No. 1 will
prove the must satisfactory. No. 2 is cap-
able of the greatest volume output of the
three when greceded by one or two stages
of ordinary amplification. To secure maxi-
mum results from No. 2 a fairly strong in-
put is necessary. No. 2 is simple to con-
struct and operate, gives good quality and
volume at output A, but has no: the power
obtainable from No. 2.

Diagram No. 4 is still in the process of
development and is shown only as an experi-
ment. [t is also a form of push-pull and I
think it, too, is original with mysclf. Tt de-
livers volume about equal to that given by
No. 2, but the quality of reproduction is
not so good. The circuit operates in the
crratic manner of the tempcramental motor
vehicle whose spark coils we are using.

Resistance R2 should be quite low. 1 use
a variable grid leak with several heavy pen-
cil marks across the resistor strip. A poten-

still standing up well, after being loaded with
150 volts for nearly a year.

Closed cores for the transformers would
increase the volume somewhat, but the con-
struction as given will handle all the power
a good loud speakeer will carry and a lot
more than some of the not so good variety
will stand.

Any of the circuits shown will amplify
signals with the maximum power that the
tubes used are capable of handling. There
is a limit, cotitrary to general opinion, to the
output of a tube, beyond which it is impos-
sible to obtain results.

After the last difficulty has been ironed
out and you have listened to louder radio
music than you thought possible (incidentally
recciving complaints from ncighbors a block
away), then, brother, take off your hat to
one of the greatest benefactors to mankind
in the world—the only automobile that has
consistently contributed to the development
of radio, the only motor-driven vehicle made
in 1926 with an 1898 ignition system. Selah.

Fvwv T T TTTTTEFTTTY

The author of this article
has done considerable ex-
perimental work with
home-made amplifiers and
his latest is shown in the
diagrams at the left. As
stated in the text, this
circuit is meant only for
the experimenter, inas-

much as it is erratic in ac-
tion and cannot be de-
pended upon to function
smoothly at all times. The
author is still experiment-
ing on it and we may ex-
pect to hear of some more
definite results at a future
date. In the meantime,
the circuit is offered so
that anyone who desires to
do so may work on it and

/
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try to make some im-

provements of his own.

For the present, “that’s

all there is, there isn't
any more.”
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In this Department we publish questions and answers which we feel are of interest to the novice and amateur.
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RADIO ORACLE

Letters addressed to this Department

cannot be answered free, A charge of 50c is made for all questions where a personal answer is desired.

PUSH-PULL RESISTANCE COUPLED

AMPLIFIER
(443) Q. 1. Alexander Stuart. New York City,
has been experimenting with push-pull awplifiers

cmploying resistance coupling, but does not seem

cannot be changed. Since you say that you know
little about radio, we would suggest that you
purchase a complete set ready made. An excellent
type is what is known as the three-circuit tuner
with a detector and two stages of audio frequency

This action takes place many times
the exact number depending upon the
natural frumcucy of the tuning fork. Iu the
cireunit shown, an ordinary audio-frequency trans-
former is employed so that instruments under test

other prong.
per sccond,

TO
AERIAL

-0005 MF
VARIABLE
CONDENSER

TO GROUND

= IMEG — — .3
Ve >

f

‘8" BATTERY

Resistance-coupled audio-frequency amplification is claiming quite a bit of
attention in the radio world today, and above we show a very unusual
circuit employing resistances for coupling vacuum tubes together in a

to get any particular results. Ile asks us to pub-

lish what we consider to be the best circuit for
this work,

A. 1. The requested circuit diagram  will be
found here. We show an ordinary three-cireuit
coupler used for tuning and one stage of audio-
frequency  amplification, transformer coupled, be-

tween the detector and the first resistance-coupled
amplifier.  All of the values for the resistances
and condensers in the push-pull circuit are given
on the drawing. It is prcfera]xlc to use power tubes
in the last two sockets and employ up to 425 volts
to the plates. This will give great volume with
little distortion.

RADIO PHONE AND CODE RECEPTION

(444) Q. 1. Winston Clay, Kansas City, Mo.,
asks whether or not the same type of radio re-
ceiving set ecan be uscd for receiving radio broad-
casting and also receiving code.

AL 1. There is no difference between a receiv-
ing set which will receive broadeasting and one
which will receive code signals.

S.L.F. CONDENSERS

(445) Q. 1. Frank Allen, Atlanta, Ga., asks: H
1 changed my present type of straight-line capacity
condenser for one having a straight-line frequency
curve, can | expect any greater selectivity from
my receiving set? The set under discussion is of
the three-circuit type.

A. 1. Generally speaking, you cannot expect
to increase the sclectivity of an inherently broad
tuning set by the mere addition or substitution of
an \T F. condenser for an S . type. ‘The only
thing that an S, condenser will do for you
will be to spread out the shorter wave-length sta-
tions_so that they can be more easily separated.
It will change the relative pmnm s of stations on
the dial as compared to an S.L. condenser, and
it will, furthermore, tend to hunch the high-wave
stations closer together than they were formerly.
At this point it is found that an S.L.F. condenser
will be a detriment in a broad-tuning sct because
the higher power stations on the high waves will
(.msc more interference with each other, when an

S.L.F. comdenser is used. However, for average
sLh an S.L.F. condenser is an :ulvanmgc inas-
much as it allows better reception of short wave-
length statious.

-

LOCATION

(446) Q. 1. Wm. F. Shollenherger, T.ebanon,
Pa.. says that in his p1rt|cuhr tocality few of the
receiving sets can tune in Philadelphia stations.
He asks whether this trouble can be banished and
alsn wants us to recomntend some type of radio
receiving set to him.

A. 1. Very possibly the fact that few if any
of the people in your town can tune in Phllatle]plua
is lecause of Iocal conditions. Such conditions

amplification,  Such a set can be used on an ordi-
nary outside aerial that any of your friends can
show yon how to erect and it will give excellent

results.
CONSTANT FREQUENCY
(447) . 1. J. K. Windell, Charleston, W. Va.,

asks whetlier or not it is pos:lblt to use the char-
acteristics of a vacuum tube to maintain a tuning
fork in vibration at a constant frequency.

AL his is entirely possible and the circuit
diagram given .shows the connections for this

"B’ BATTERY— B3 - -

BATTERY -

TORAGE
ATTERY

TO CIRCUIT UNDER TEST 4 ¥ 4

A system for maintaining a constant frcquency.
using a tuning fork and a vacuum tube, is
shown above,

work, l'hls system is patented and is used ex-
tensively in clectrical testing weork. The tuning
fork is driven by means of two electromagnets, A
and B, which may be taken from ordinary 75.0hm
receivers in order to set up_this circuit for experi-
mental use,  This circuit is not <clf<!1rlmg. hut
the tuning fork nst he vibrated first in order to
set up currents in the vacuum tube circuit. By
doing this, the movement of the upper prong -
duces a current in the grid coil. This. of course,
starts np a momentary plate current which causes
the magnet in the plate circuit to attract the

push-pull audio-frequency amplifier circuit.
given in the schematic and pictorial circuits, the interested experimenter
should find no trouble in trying out this circuit.

Since all of the values are

or circuits to he tested can be connected into the
circuit  without (hsturlnng the constants of the
vacuum tube and tuning fork arcuit itself.

It is interesting to note that several amateurs
have experimented considerably with this system
of maintaining a constant frequency for use in
transmission. The results have been very gratifying,

SUPER-HETERODYNES

(448) Q. 1. M. David, Johanueshurg, S. Africa,
says that he has noticed cirenits of several Super-
llctcrmlync receivers in various publications and
that they all nppmr to bhe a tittle different from
each other. Te asks if the one 'mpe’nrmg in the

April, 1925, issue of this magazine is correct, as
it, too, appears to be somewhat different from
others.

A. 1. There are several different  types  of

Snper-Teterodyne hook-ups and in most of them
there are small differences in the connections of
the oscillator. The one that you mention as ap-
pearing  in  SCIENCE AND  INVENTION is  cor-
rect and will give good resnlts.

Q. 2. How shonld I wind
quency transformer?

A. The winding of intermediate frequency
difficult and tedious pro-

intermediate  fre-

transformers is a rather

cess.  Furthermore, the results obtained are sel-
domly satisfactory, due to inacenracies in wind-
ings. We would advise you to purchase a set of

these coils ready made.

SHORT-WAVE PHONE

(449) Q. 1, J. S. Brooks. Keysville, Va., asks
for details on building a short-wave radiophone
transmitter operating below 100 ineters.

A 1. We regret to say that we cannot supply
you with the information you desire. It is against
the radio laws of the United States to operate a
radiophone transmitter on any other wave-length
than between 170 and 180 meters. Furthermore,
do not forget that in order to operate any trans-
mitter whatsocever, you must have both an opera-
tor’s and station license.

LACK OF VOLUME
(450) Q. 1. Lewis Doty, Cleveland, Okla.. is
using a receiving set of the Reinartz type from
which he does not get as mmch volime as he de-
sires. He is only using 671 volts on the ampli-
fiers and desires to know how the volutne can be

increased.

A. 1. Increase the ‘B hattery potential to
90 volts. An extra stage of andio frequency
amplification ean be added.  Inasmmuich as you
employ UV-199 tubes, you cannot expect great
volume.

0. 2. Can a loop be nsed with this set?

A. 2. Tt is advisable to nse an acrial and ground
instead of a loop which at best will work only on
local stations.
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RADIO-PHONOGRAPH
COMBINATION
No. 1,555,340, issued to Morris Vic-
torsohn, describes the construction of

a horn having two sound chambers
feeding into it. One is connected to

VALVE

a phonograph reproducer and the
other to a radio loud speaker unit.
Either reproducer can be opened into
the main chamber of the horn by
manipulating the flap-valve, con-
trolled by a convenient lever. The
essential details can be seen in the
above drawing.

BINDING POST

SPRING BRAS )

No. 1,544,301, issued to A. P.
Fahnestock, protects a new type of
extremely simple binding post shown

above. Stamped from a single piece
of spring brass, it grips a wire tight-
ly. The central one of three hooked
prongs is bent upward slightly; to
insert a wire, it is pressed down so
that all three line up. The wire is
inserted and held firmly by spring
action.

WHEEL PULLER

No. 1,550,802, issued to Floyd
Hampton and John P. Umbhoefer, de-
scribes the wheel puller shown. Ring
A screws on the hub, sleeve B slips
over it, part D screws on axle F
and by applying a wrench to the
square head D, the wheel is forcibly
removed from its axle without in the

least damaging the threads of either
the hub or the axle. E indicates
threaded part of hub, This wheel
puller is said to be far superior to
the usual type inasmuch as it places
no strain on the spokes nor can it
mar the finish of any part of the
wheel.

WINDOW DISPLAY

No. 1,536,188, issued to Earl A.
Brown, shows how easy it is to ob-
tain a patent upon any device, if one
trles hard enough. This continuously
flowing window display, illustrated
below, has been in use for many
years, but here we find a patent just
issued on it. The details are given.
A reservoir of liquid and motor-
driven pump are located in the base.
A colored liquid is used and is
pumped up through the glass tube
into the bottle from whence it flows
outward into the colored glass con-

S = { _FLOWING
w7 Laund

tainer, the flow of liquid concealing

the glass tube. The action is con-

tinuous until the motor is stopped

and the effect is one of an ever-

flowing bottle of liquid. The bottle

is hung by threads to complete the
illusion.

LAWN MOWER

ELECTRIC
-MOTOR

No. 1,558,465, issued to Herbert H.
Dahl, covers an electrically-driven
lawn mower having a revolving
blade, sharpened so as to effectively
cut grass. The essential parts of the
device can be seen in the above illus-
tration. The electric motor is sup-
plied with current by means of a
flexible cable connected at its other
end to a suitable source of supply.
This type of lawn mower, if properly
constructed, should provide a means
whereby grass can be cut very evenly
and uniformly throughout a large
area. The motor is suitably support-
ed so that the blade will always be
at the same distance above the
ground.

No. 1,544,706. issued to Nannie L.
Wallen, describes a type of shower
bath device that can be attached to
any tub and receives its supply of
water from the regular faucets, The
upright of the device is clamped firm-
ly to the tub, as shown, by means of
a clamp. By suitably designing the
spray nozzles, practically all of the
water delivered can be kept within
the confines of the tub and, if neces-
sary, an ordinary shower bath cur-
tain can be provided to prevent
splashing of water on nearby ob-
jects. The patented device is so de-
signed that the spray nozzles can be
tilted at any desired angle merely by
loosening a conveniently lccated
wing nut., The device is interesting
mainly because of its simplicity.

FERRIS WHEEL

No. 1,555,488, issued to Irwin J.
Siebert, covers the design of a Ferris
wheel for amusement parks that cer-
tainly should provide very nearly the
ultimate in thrills, As can be seen in
the above illustration, the car hangs
vertically from a locked arm. As it
ascends, it eventually reaches the
uppermost position, whereupon a
gravity-operated catch releases and
allows the car to swing forward and
downward as indicated by the dotted
lines and the arrows. When it
reaches the bottom of its swing, the
entire wheel still continues in its
rotation until it again reaches the
bottom and the car-carrying arm
once more locks in a position in line
with one of the main arms of the
Ferris wheel.

VIBRATOR

No. 1,510,138, issued to George de
Cairos-Rego, protects the very sim-
ple electrically operated massage vi-
brator illustrated here. All of the
essential details are shown. A com-

RUBBER CuP
- VI‘BRATING ARMATURE

ELECTROMAGNET

paratively heavy vibrating armature
is so arranged with two contact
points that the circuit is periodically
broken and closed. A suitable han-
dle is provided and a suction cup is
fastened to the protruding end of the
vibrating armature. The electro-
magnet is energized from a suitable
source of current.

SPARK PLUG
No. 1,509,163, issued to Einar Minge,
described a self-cleaning spark plug

PERFORATED
DISK

CENTER
ELECTRODE

VALVE

through which the cylinders can also
be primed for easy starting. Air is
drawn into the cylinders through the
perforated disk and the valve. Prim-
ing fluid is introduced in the same
way. The spring shown controls the
amount of air entering.

SILVERWARE HOLDER

No. 1,544,267, issued to Craig D.

Munson, is illustrated above. It is a

decorative holder for silverware,

formed in the shape of a toy doll.

By unbuttoning and opening the

overcoat, the silverware concealed
under it is revealed.
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THE SOLUTION

StupENT: “Professor, what is partheno-
genesis?”

Proressor: “That is very simple, my boy.
Partheno-genesis is the exact opposite of
Adam and Eve-olution.”—S§. Licbling.

CORRECT

“Papa,” said the small son, “what do they
mean by college bred?
any other kind of bread?”

“My son,” replied the father, “it is a four-
vear loaf.”—/!lenry Millington.

GREATLY ATTACHED TO IT

IFirst Lapy:
“We just got a
$100 radio set and
the electrician
came in and at-
tached it."”

Skcoxp Lany:
“That’s nothing.
We got a $500
\ 1 one and the sher-

AN | iff came in
attached it.*—Earl Dennelt, Reporter No.
200604,

EN-TWIN-ED

“We get twin bed-time stories cn our
radio.”

“Yes?”

“Yes. We get two stories from different
stations at the same time.”—Raymond Le-
Blanc.

WAS SHE RAILROADED?

A young lady not familiar with the switgh-
ing language of railroad men happened to
be walking near the depot where a freight
train was being made up. One of the
brakemen shouted: *Jump on her when she
comes by, run her down by the mill and
cut her in two and bring the head end up
by the depot.”

“Help! Murder!” screamed the young lady,
as she fainted and fell into the arms of a
man."—Joe 7. Fabian,

DRY HUMOR

Proressor: “Ernest, what is dust?”

Erxest (after much thought) : “Mud
with the juice squeezed out.”"—/[lsic Koester.

WATT HE RAN 'OHM FOR

Puvsrics
Tracuer (to
class) : “Can any-
one tell me what
electicity is
like?”

Bricut Stu-
DENT: “Like a
coward.”

‘TEACHER:
—— “\V]jp
StepENT:  “Because they both choose the
path of least resistance.”—7. . Kangas.

S

“TWINKLE—TWINKLE, LITTLE
STAR”

Scintillate, scintillate, globule vivific,
Fain would I fathom thy nature specific,
Loftily posed 'mid ether capacious.
Strongly resembling a gem carbonaceous.
—Murie Phelps.

Is it different from.

and .

T
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FIRST PRIZE $3.00

HOT-AIR
s

Radio is
great stuff.
The speakers
b don’'t have to
P worry about
| halitosis, pyor-
b rhea, baldness
or a clean-
b shaven face.—
b Joseph Mer-
U san.

e
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NEEDLESS TO SAY

Lirtie Boy (to Dad): “Say, Dad, the
teacher in physics asked us to use auto-trans-
former in a sentence. Can you think up one

for me?”
Dap: "Yes. Your Ma spends too much
money and 1 think we auto-transformer

(ought to transform her).—IV. A. McLain,
Reporter No. 27308.

ARARN IR0000RN 00000R000N
b E receive daily from one to |
: fzeo hundred contributions to |
4 this department. Of these only
b one or two are available. We desire |
L to publish only scientific humor and |
v all contributions should be original if
t possible. Do nol copy jokes from old |

books or other publications as they

hawve little or no chance here. By
scienlific lwmor we mean only such :
jokes as contain something of a scien-
tific nature. Note our prise winners. )
Write cach joke on a scparate shect |
and sign yonr nanme and address lo il. 9
Write only on one side of shect. e :
cannot relurn unaccepled jokes. Please |
do not enclose return postage. 4

Al jokes published here are paid )
for at the rate of one dollar cach, be-  {
sides the first prize of three dollars 9
for the Dbest joke submitted ecaclr :
month. In the cvent that two people
send in the same joke so as to tie for )
the prize, then the sum of three dol- ]
lars in cash will be paid to cach onc.

e e o

| OSSOSO

WE HOPE YOU DID

A proicssor of biology in a large uni-
versity was notorious far and wide for one
failing, an absent mind. One day he en-
tered his class-room and said: “Now, gen-
tlemen, I have in this parcel a very fine
specimen of a dissccted frog—very inter-
esting.”  He opened the wrappers and dis-
closed to view a few sandwiches and some
fruit. The professor seemed transfixed, then
he said: “But—good gracious—surely I ate
my lunch.”"—.:ldric . Bouller,

IT'S A TOSS-UP

£ BOUQUETS_ CoxcERT SiNg-
=~ ER: “It's very
© -—__POISON tedious singing
VY forthe radio. One
¢ misses the bou-

@@;ﬁ: quets.”
- M&‘J Brurtactl
Friexn: “And

Al the eggs."—7T. 5.
Te= AMarsden, Jr.

Science and Invention for February, 1926

GAS-O-LINE AGAINST A POST

Toxy: “Have you zeen ze man zat poured
benzine to put out ze fire?”

Mike: “No. Why?”

Toxy: “Well, he ain’t ben-zine since."—
George Chin.

RAIN IS NEVER MIST WHEN IT'S
DEW

Ist ONE: “Put the barrel under the rain
spout to get some soft water so we can
wash.”

2xp Oxe: “How can it be soft when its
raining hard >"—Charles Ficld.

SOMEONE'S BEEN STRINGING
HIM

ProrEssor:
“Now tell me how
you could ascer-
tain the height of
the Woolworth
building with a
pocket barome-
ter.”

Bricut Sru-
pENT: “lLower it
from the top with
a string and measure the string—J, H.
Ferguson.

g~
b n

PAGE MAJOR CEMENT

Mr. Forn: “Do you use toothpaste 7"

Mgr. Forbsox: “Gracious, no! None of
my teeth are loose!"—I. Bercovilch, Re-
porter No. 27278.

JUST LISTEN TO THE BED TICK

Joxes: “Did you hear about the mur-
der?”

Brown: “No.”

Jo~xgs: “The paper hanger hung a bor-

der an(l.whcn they tried to investigate they
found it was only a rumor."—Einmond
KNenyon.

LET'S FIRE HER

Motukr (who has aspirations for her
daughter’s radio voice) : “Do you ever think,
Professor, that my daughter will be able to
do anything with her voice?”

Proressor:  “Well, madam, it ought to
come in handy in case of a fire."—James
Washington Grimes.

FIT—FITTER—F
Toxt (to Dick) :

“Yesterday [ saw
a cat who had a
fit and it died. I
saw another one
who had two fits
and it died, and [
saw a third cat
who had three fits
but which didn't
die.” ’

Dick: “How do you account for that?"

Tox: “Survival of the fittest.”—Douglas
Thompson,

O.S.-AR,
SCHOOLGIRL : “Our  geometry teacher
doesn’t use correct English, does he?”
Secoxp SchoorGirL:  “Why?”

First ScnooncirL:  “He says ‘pie are
square, and should say ‘pie is round".’—
Al Mayhan. .
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The “Oracle” : Ju :
will be answered here for the benefit of all but only matter of suflicient in-
terest will be published.

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

2. Only one side of shect to be written on;

is for the sole benefit of all scientific students.
Rules under which questions will be answered: 4.

matter must be typewritten
or else written in ink; no penciled matter considered.

(ruestions 3. Sketches,

diagrams,
addressed to this department cannot be answered by mail free of charge.
a quick answer is desired by mail, a nominal charge of 50 cents is
made for each question.
or intricate calculations, a special r'lte will be charged.

etc., must be on separate sheets. Questions

If the questions entail considerable research work
Correspondents will

be informed as to the fee before such questions are answered.

THERMOPILE
(1987) Q. James L. Kd). Rochester, N. Y.,
asks:  What |< a thermopile?

A. 1, A thermopile is a series of thermo-
eouples joined together after the manuer shown
in the diagram in this cohimn and it may be con-
nected to some sort of a galvannme!er or am-
meter. A thermocouple consists of two strips of
different kinds of metal which, when heated at the
point where they are joined together will gen-
rate a very slight electrical current. Counecting
several of them together in series enables the
operator to generate a higher voltage, In the case

i;lOT
e ——

/ WIRES TO
- GALVANOMETER

A schematic diagram of a standard thermopile

is shown above, One series of junctions are

hot and the other cold, whereupon current is
generated.

of a thermopile such as that shown, one set of
junctions is heated while the other set of junc-
tions is kept at a lower temperature.

BRITISH THERMAL UNITS

1988y Q. 1. J. R. Ldwards, Worthington,
Pa., asks: What is a British thermal unit and
how is it applicd to the determination of the effi-
ciency of au internal ecombustion engine?

. 1. The British thermal unit, or B.T.U.. as
it is usually written, is a umit of heat that can
easily be applied to the work you mention. The
heat  produeed hy combustion is  expressed in
B.T.U.s and the lmrsepo“er. being a known meas-
urahle quantity, is also expressed in  the <1mc
terms.  The amouant of heat produced in B.T
is then placed in an equation as equalling 100 per
cent.  From this. the percentage of efficiency of
the engine can he determined in the following man-
ner:  let ns assnme the following simple figures.
1,000 RB.T.U.s of heat are produced by the com-
bustion, but the power produced by the engine is
equal to only 500 B.T.U.s. Then, by dividing
1,000 B.T.U.s into 100 per cent.,, we find one
R.T.U. equal to one-tenth of 1 per cent. Five hun-
dred B.T.U.s are then equal to 50 per cent. effi-
ciency in the particular case under discussion. In
all calculations of this nature. one horsepower is
cqual to 42.416+ B.T.U.s per minute.

PASTE

(1989) Q. 1. A. Yust, San Francisco, Calif.,
asks for a formula for making up a good quahlv
of paste that can be kept for a considerable perind
of time.

A. 1. We are giving von herewith a formula
for a paste. It is very similar to one of a wells
known paste which gives excellent resnlits.

Mix a qlnnmv of a good grade of rye flour with
cold water into a

sufficiently to remove all the Inmps.  Add hoiling

water, stirring continnally until thoroughly mixed
aml of about the right consistency or slightly
thinner. To three quarts of this mixture add one-

fourth of a pound of light lxrm\'n sugar and one-
cithth of an ounce of corrosive sublimate.  The
latter should bhe dissolved in a small quantity of
hot water. When the mixture has cooled, a small
auantity of oil of lavender ar oil of cloves may
be added. This paste will keep for a long time.

thick paste, being sure to cnr'

CLAY

(1990) Q. 1. J. B. Barclay, Shanghai, China,
asks: llow can I make a clay mixture that can
be used for lining forges?

A. 1. Claying mixture for forges: Twenty
parts fire clay, 20 parts cast-iron turnings, 1 part
commone salt, 3 part sal ammoniac; all by
measure,

The materials showld be thoroughly mixed dry
and then wet down to the consistency of com-
mon mortar, canstantly stirring the mass as the
wetting proceelds. A rough mold shaped to_fit
the opening, a trowel and a few minutes’ time
are all that are nceded to complete the success-
ful claying of the forge. This mixture dries hard
and when glazed "by fire will last.

Q. 2. llow is a good modeling clay made?

A. 2. DPlastic modeling clay: A permanently
plastic clay can be obtained by fitst mixing it
with glycerine, turpentine or similar bodies, and
then adding viscline or petroleum residues rich
in vascline. The proportion of clay to the vase-
line varies according to the desired consistency
of the product, the admixture of vaseline varying
from 10 to 50 per cent. The hardness of the ma-
terial decreases with an increase with the amount
of vaseline. DBy the use of different varieties of
clay and the suitable choice of admixtures, the
plasticity, as well as the color of the mass, may
be varied.

HYDRAULIC ELEVATOR

(1991) Q. 1, James Brody, Kansas City, Mo.,
asks how a hy.lraulic c¢levator operates.

A. 1. This device takes advantage of the hct
that pressure in liquids is transmitted equally in
all directions through the liquid. The diagram in
this column dhows a cross-sectional view of a
simple hydrauhc elevator. The valve controtling
water under pressure is manipulated from the car.
When 1t is turned so as to admit water into the
pipe sunk in the ground, the liquid flows in under
pressure and forces the piston upward. When the

o HSH
3 R

COUNTER-
WEIGHT

This simpliied drawing shows the essential
parts required for the operation of a hydraulic
elevator.

valve is reversed, the water flows ontward, due to
the weight of the car. The installation of hydraulic
elevators is onz of the marvels of present-day engi-
neeringz.  Witness some extremely tall buildings
employing these elevators wherein a shaft may bhe
driven into the ground to a depth equal to the
height of the bhuilding, or a tclescoping system
may be used. [t nmwust be perfectly straight and
true, as must also he the piston or rod fitting into
the shaft.  The reader must realize that the
diagram shown here is much simplified, as it does
not indicate the various safety devices and sup-
ports that are employed in actual practice.

' PUMPS

(1592) Q. 1. Maurice Shelby, El Dorado,
Kansis, asks us to detail the ditference between
a force pump and a lift pump. -

AL he drawing in this column will illus-
trate this difference. It will he noted that with
the force pump shown, a fairly constant tlow of
water can be obtained, due to the air chamber
shown., A valve is employed at the base of this
chamber to prevent the water from flowing back-
ward: into the pump. In the lift pump, two flap
valves are used, \When the plunger is drawn
upward, water is drawn into the cylinder through

LIFT PUMP FORCE PUMP

The difference between lift-pumps and force-
pumps is shown above and is described in the
text,

the hottom valve. When the phunger is forced
downward, the bottom valve closes and that in the
plunger opens. \When the plunger is at the bottom
of its stroke, there is a quantity of water above
it amd when it is drawn upwards, the valve in the
phmnger closes and the water above it is lifted and
flows out of the nozzle. In the case of the force
pump, water is drawn into the cylinder in the same
way as in the lift pum{) but when the plunger or
piston starts downward, the water is forced out
of a tube at the base of the cylinder, the flap valve
closing at the same time.

PICTURE TRANSFER

(1993) Q. 1. S. A. Stevens, Long Beach,
Calif , asks how positive and negative photo;zraphs
can be transferred from paper and film re-
spectively.

A. 1. Tt will be almost impossible for you to
transfer positive prints to glass, unless you merely
mear. to paste it thereon. In this case, ordinary
paste may be used.

In the case of negatives, this
Tmmerse the negative
until the emulsion

is easily (done.

in a formaldehyde Ssolntion
has become almost insoluble
and impermeable. Then it is placed in a solution
of sndium hicarbonate until the gelatin has ah-
sorhed a sufficient quantity of it. When the nega-
tive is immersed in weak hydrochloric acid, carhon
dioxide is liberated, and the little buhbles of gas
which lodge lhemﬂel\cc between the emulsion and
the film cause a separation of the two, so that the
emubsion may be stripped off. After having hard-
ened it with formaldehyde, it is a lenethy process
to get it saturated with sodium bicarbonate. Tt is
advizable to use a combined bath of 1 part of bi-
carbmate, 3 of 40 per cent. formaldehyde and 20
of water: its tanning action is enhanced by the
alka'ine reaction, and twn nper-monc are super-
sedel hy one.  After 10 minutes’ soaking, the sur-
facc must be wiped and dried. A sharp knife is
then used to cut all around the emulsion a slight
distance from the edge, and when this is done, the
negative is put into a 5 per cent. solution of hydro-
chloric acid, when the film will prohahly float off
unaided ; hut. if necessary, may he assisted by
gently raising one corner. The film may be then
floated onto a elean glass sheet, removed from the
solu‘ion and allowed to dry.
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WOOD POLISHES

(1994) Q. 1. T. N. Cottese, New Brunswick,
N. J., asks: Can you give me some complete de-
tailed information for polishing maple?

A. 1. We are giving you herewith some in
formation relative to the polishing of maple.

In finishing hard wood with a wax polish the
wood is first coated with a “filler,” which is
omitted in the case of soft wood.

The polish is the same as for soft wood. The
simplest method of applying wax is hy a heated
iron. scraping off the surplus, and then rubbing
with a cloth. It is evident that this method is
especially laborious; and for that reason a solu-
tion or paste made of the wax is desirable. It
may be dissolved rather freely in turpentine
spirit.

The following recipes give varnish-like polishes;

1. Dissolve 15 parts of shellac and 15 parts
of sandarac in 180 parts of spirit of wine. Of
this liquid put some on a ball of cloth waste
and cover with white linen moistened with raw
linseed oil. The wood to be polished is rubbed
with this in a circular motion. When the wood
has absorbed sufficient polish a little more of the
spirit of wine is added to the polish, and the
rubbing is continued. The polished articles are
said to sustain no damage by water, nor show
spots or cracks.

2. Orange shellac, 3 parts; sandarac, 1 part;
dissolve in 30 parts of alcohol. For mahogany
add a little dragon’s blood.

3.. Fifteen parts of oil of turpentine, dyed
with anchusine, or undyed, and 4 parts of ground
yellow wax are stirred into a uniform mass by
heating on a water bath.

4. Melt 1 part of white wax on a water bath,
and add 8 parts of petroleum. The mixture is
applied hot. The petroleum evaporates and leaves
behind a thin layer of wax, which is subsequently
rubbed out lightly with a dry cloth.

5. Yellow waX ..ovnvvennrnronnnnnnns 25 parts
Yellow laundry soap . . 6 parts
Glue ....oovvieiiinns 12 parts
Soad ash ......coviiivinnninnnn... 25 parts

Water, a sufficient quantity.

Dissolve the soda in 400 parts of water, add
the wax, and boil down to 250 parts, then add the

soap. Dissolve the glue in 100 parts of hot
water, and mix the whole with the saponified
wax.

6. This is water-proof. Put into a stoppered
bottle 1 pint aleohol; 2 ounces gnn benzoin; Y%
ounce gum sandarac, and !4 ounce gum anime.
I'ut the bottle in a heated sand hath or in hot
water till the solids are dissolved, then strain
the solution, and add %4 gill best clear poppy
oil.  Shake well and the polish is ready for use,

7. A white polish for wood is made as follows:

White 1aC evevrvernnennnnns ..1Y% pounds
Powdered borax .......oiveeiivannn.. 1 ounce
Alcohol ... i e 3 pints

The lac should be thoroughly dried. especially
if it has been kept under water, and in any
case, after being crushed, it should be leit in a
warm place for a few hours, in order to remove
every trace of moisture, The crushed lac and
borax are then added to the alcohol, and the mix-
ture is stirred frequeutly until solution is ef.
fected, after which the polish should be strained
through wmuslin,

FUEL
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100%
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FRICTION 2.9% 1404 WORTH OF
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An internal combustion gasoline engine is
rather inefficient and the above chart shows
just where losses occur,

ENGINE EFFICIENCY

(1995) Q. 1. Fred Burns, South Hamilton,
Mass., says that he has heen told that an internal

-

combustion gasoline engine is very inefficient and
would like to know the reasons for this.

A. 1. The power available for driving an auto-
mobile as furnished by a gasoline engine is about
12.5% of the full fuel value of the gasoline. In

these columns we show an illustration indicating -

why this is so. Various loss-factors are founc in
an internal combustion engine and these are all
listed here and the percentage of loss for which
they are responsible i1s shown.

SIZE OF MOON

1. Robert F. Olsen,

( Q. ; Indianapolis,
Ind., raises the old question

regarding the ap-

~

. /MOON'S DIRECTION
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Many observers have noticed that the moon
when viewed near the horizon seems to be
larger than when viewed at the zenith. The
above diagram and the text in this column put
forth the reason for this optical illusion.

parent difference in size of the moon when viewed
at the horizon and at the zenith, He asks our
opinion upon the reason for this apparent change
in size.

A. 1. Some of the noted difference may be due
to the varying amounts of atmosphere through
which the light rays from the moon must pass
hefore they reach the eye. At the horizon, this
blanket of air is thicker than at the zenith but in
our opinion, this is not the only fact goveruing
this peculiar optical phenomenon. We believe that
the reason for the moon appearing larger on the
horizon is because of the fact that we subeon-
sciously compare it with nearby objects, whereas
at the zenith our eye sees nothing else to distract
it when looking directly at the moon. A verifica.
tion of this latter theory may be had in a very
striking manner, providing topographical conditions
allow it, if the following procedure is carried out.
Select a location with a hillside such as that illus-
trated here and view the moon on a clear, cloudless
night from the top of the elevation, This should be
«done when the moon is a few hours high and is
full, Note the apparent size and then walk to the
foot of the declivity illustrated and view the moon
from there. We have crcated an artificial horizon
and in effect, the moon will appear larger when
viewed from the foot of the hill than when viewed
from the top. .

Another test which will quickly demonstrate that
the moon is actually of the same size in hoth po-
sitions may be had further by following the same
procedure just outlined and using the pwthqd em-
ployed by “artists for determining rclatlve‘ sizes of
distant ohjects. Hold a pencil at arm’s length
and with the finger, mark the apparent length of
the diameter of the mwon from one end of the
pencil.  Keeping this measurement, descend the
hill and from a point where the moon appears to
be larger, make the same measurement. Both will
be found to bc the same.

EVAPORATION

(1996) Q. 1. A. Damrauer, Brooklyn, N. Y. is
conducting some experiments that involve .thc
descending of a drop of water from a container
at a rate of about one drop everi\: three seconds.
He asks: How can I caunse each drop of water
to evaporate ;)efore the next one is ejected from

ntainer

thc‘-&co].la The only reasonable method of evaporat-
ing the water as soon as it drops out is to use an
electric hot plate. This is a simple contrivance
consisting of a round piece of sheet iron under
which is placed a heating resistance which s
connected to the electric lighting circuit,

PRINTING

(1997) Q. 1. E. G. Patterson, Columhus, O.,
desires to transfer printed designs from paper to
zine so that the result can be ctched out. He
does not desire to use a camera for photograph-
ing the original design. He asks: Can you tell
me how this can be easily done?

A. 1. Probably the most sunccessful rpcthod of
those you mention would be the coating of a
zinc plate with an emulsion sensitive to light,
and the use of a translucent paper. The latter
can be made by treating a printed sheet with some
oil such as kerosene or paraffin oil, Place the
translucent sheet over the zinc plate and expose
to a strong light. After some experimentation
you will find that the design_will be transferred
to the sensitive surface. Using this principle,
preparations can he used that, after exposure to
light, can be etched in the usual manner em-
ployed by photo-engravers, -
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TOY TRAIN

(1998) Q. 1. H. Matsue, New York City, has
a toy train designed to run on either A.C. or D.C.
He says that he connected the train up to the 110-
volt A.C. line with seven lamps rated at 14 volts
each in serics. The train would not run. He
asks: Why?

A.l. The reasont your electric train would not
run when comiected in series with a bank of
lamnps was simply because the lamps did not pass
enough current to actuate the motor in the train,
If lamps consuming an ampecrage equal to that of
the motor were used, you would find that the
motor would run.

PERPETUAL MOTION

(1999) Q. 1. Albert Drapeau, Lewistown, Me.,
says that he has recently become interested in the
study of perpetual motion, and would like to know
whether there are any recent developments along
this line.

A. 1. Up to the present time there has been no
advancement made in perpetual motion. From the
time of Archimedes and Hero, the ideas concerning
perpelual motion have changed but slightly, Per-
petual motion today is just as impossible as it was
in those ancient times, and it is evident that the
greater the number of assisting pieces of apparatus,
the less efficient can the device be and, conse-
quently, the less liahle to operate.

We know that there are motors today which
are running on a temperature principle. Every
siugle day in the year there is a change in tem-
perature, This temperature change, a perfectly
natural force, may be employed to operate a clock
motor and to keep it running practically perpetu-
ally. The same thing is true of the humidity in
the atmosphere, which has been put to use in a
similar manner. Barometric pressure is another
possible method. Power from the waves; power
from the sun; power from waterfalls and flowing
water; power from the tides, etc.,, could all he
construed as being perpetual, but that is not the
accepted meaning of the phrase perpetual motion,
By this is inferred a motor which will run, being
actuated by gravity only.

We doubt if such a device will ever be made,
although we are willing to grant that possibilities
always exist, even though the possibility of such
a device being designed is very close to absolute
nothingness.

At the present time, and we have examined
thousands of perpetual motion ideas, we have found
nothing new, No feature contained in any of them
will cause the system to operate, either theoretically
or practically.

FREEZING MIXTURES

(2000) Q. 1. G, R. Young, Detroit, Mich.,
refers to an article published in the February, 1924,
isstte of this magazine regarding a freezing mixture
that will freeze water. 1Ile asks for complete
directions for proceeding with this work.

A. 1. In order to obtain results with the freez-
ing mixturc described in this magazine, we would
advise you to proceed as follows:

Have all the apparatus ready for the experiment
and make up a saturated solution of ammonium
nitrate.  Place this immediately in the thimble
and the thimble on a plate with a depth of 1/16
of an inch of water surrounding it. In from one
to five minutes, the thimble will be found frozen
to the plate. The same procedure is followed for
freezing a thimble full of water, with the exception
that the saturated solution of ammonium nitrate
is placed in a bowl and the thimble is filled with
plain water. We are sure that if you follow these
instructions you will obtain the desired results.
The least delay in adding the ammonium nitrate
after its solution will spoil the results,
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LIKE the fabled ship in which
Jason brought home the en-
chanted flecce of gold, the
Eveready Hour brings a rich
treasure of entertainment to
charm the harbor-homes of its
hearers.

Inaugurated two years ago,
the Eveready Hour was an
adventure in broadcasting—
an hour of connected enter-
tainment, uninterrupted by the
frequent injection cf the name
of the broadcaster.

Many of these programs
have become famous. Thou-
sands of letters voice the ap-
preciation of our audience and
ask for repetition cf favorites.
We make no requests for these
letters, but they mean much to
our artists and to us, and are
Of great value in helping us in

our effortsto arrange programs
of a distinctive nature and
pleasing to the vast audience.

Radio has already become
a highly specialized artworthy
of the most scrupulous code of
cthics, and the Eveready Hour
represents a sincere cffort to
pioneer in providing the most
acceptable form of radio
cntertainment.

Tuesaay night means Eveready Hour

—9 p.m., Eastern Standard Time,

through the following stations—
WEAF-New York wsar-Cincinnati
wJAR-Providence  ww-Detroit
wrri-Boston woc-Davenport
wrAG-IV orcester WEAR-leveland
wrI-Philadelphia ' { Minncapolis
wor-Bufialo WCCOo Y ¢, Paul
WCAE-Psttshurgh waN-Chicago

KsD-St. Louis

eVEREADY

Radio Batteries

~they last longer

Eveready programs cover a
wide range of entertainment
and human interest, transport-
ing us to periods of wholesome
simplicity; to barren islands
where marooned sailors meet
adventure, starvation and
death; to battle-scarred France
with singing doughboys; to
emotional heights by telling
with music the stories of thc
scasons; and to memorics of
yesteryear aroused by old
ballad and musical comedy
favorites.

Eveready Hour begins at
9 p. m. each Tucsday night,
Eastern Standard Time.

NATIONAL CARBON CO,, I~c.
New York

Canadian National Carbon Co., Limited
Toronto, Cntario

San Francisco
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Thousands Can Draw
e
Who Have NeverEvenTried
Cartoonists earn from $60 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?
ANY are carning pitifully small sal-
M aries who could make wonderful
salaries in cartooning. Briggs, Fox,
Fisher, Goldberg and other leading cartoon-
ists earn 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 sece 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 scenc he has witnessed—and
produced a wonderful cartoon.

New Easy Way to Learn Cartooning

This fascinating ability to draw cartoons
can now easily be vours—this ability which
can mean so much real pleasure and profit to
you. 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
from one of America’s most prominent
cartoonists!

With his help, you can, in_an amazingly short
time, learn to draw the comic "strips, humorous,

olitical and animated cartoons which are in such
ig demand.

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 newspapers increase the amount
of cartoons used. Get full details on the amazing
opportunities in this fast growing field of Cartoon.
ing and full information on this remarkable home
study method. Mail coupon for FREE BOOKLET
today. WASHINGTON SCHOOL OF CAR-
TOONING, Room 262.D, 1113—15th St.,, N. W,,
Washington, D. C.

“--------------------------’

WASHINGTON SCHOOL OF CARTOONING,

Room 262-D. (113—I5th St.,, N, W., Washington, D. C. §
I"lease send me without obllgation your {illustrated @

I-‘l;l-:l-) BOOKLET on Cartoonlng and detalls of Free g

Ofter,

a
a
Write namo plainiy—=State Mr., Mrs, or Miss) :
[ ]
]

Name
(

§ If under 16 vears, Dlease stAte aK€.....c.uveaansaaa A
‘--------------------------"
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. Tarrano the Conqueror
' By RAYMOND CUMMINGS
: (Continued from page 913)
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you, Lady Elza.” His gaze softened as he
regarded her—softened almost to a quantity
of wistfulness. "You know, Lady Elza, for
what [ am striving. | may—indeed I shall—
conquer the worlds. But you hold in the
palm of your little white hand, my real re-
ward. . .. Enough!”

And then he offered us a sort of pseudo-
liberty. We might all come and go about
the Great City at will. Apparently—to the
public eye—allied to Tarrano. The Princess
Maida—as before—hereditary honored ruler;
with Tarrano guiding the business affairs of
State, as on Earth our Presidents and their
Councils rule the legendary Kings and
Queens, The one ruling in fact; the other,
an affair of pretty sentiment.

It was this condition which Tarrano now
desired to bring about. With Georg already
beloved for his medical knowledge; and
filying rumors (started no doubt by Tarrano)
that the handsome Earth-man would some
day marry their Princess.

Myself—the irony of it!—I was appointed
a sort of bodyguard to the Lady Elza—the
little Earth-girl whose presence in the Great
City would help conciliate the Earth and
bring about Universal Pecace—with Venus
in control.
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Interesting Articles to
Appear (n Feb. Issue of
“The Experimenter”’

Fire Under Water,
By T. O'Conor Sloane, Ph.D.

The Cathode Ray Oscillograph,
By Dr. Bacher.

Microscope Illumination by Means of
Quartz Rod, By S. B. Leiter,

Mirrors Made from Chemical Convex
Covers, By Earle R. Caley.
Spiral Cut Bottle.

Short Sketch of a Young Experimenter’s
Personal Experience.
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So ran the popular fancy, guided by Tar-
rano. We were given our pseudo-liberty,
watched always by the unscen eyes of Tar-
rano’s guards. And there was nothing we
could do but accept our status. Tarrano
was guiding his destiny cleverly. Yet under-
neath it all, unseen forces were at work. We
sensed them. The slaans—submissive at
their menial tasks, but everywhere with
sullen, resentful glances. Perhaps Tarrano
realized his danger; but I do not think that
he, any more than the rest of us, realized
what the Water Festival was to bring forth.

That night—our first night on Venus—
midway between the darkness of sunset and
the dawn—we buried Wolfgar. The air was
soft and warm, with a gentle breeze that
riffled the placid waters of the lake. Over-
head. the sky gleamed with a myriad stars—
reddish stars, all of them like Red Mars
himself as seen through the heavy Venus
atmosphere. largest of them, the Earth.
My birthplace! Save Elza here with me
on Venus, that tiny red spot in the heavens,
red like the tip of a lighted arrant-cylinder,

_ held all that was dear to me!

The funecral cortege—a solemn line of
panoplied boats, started from the palace.
Boats hung with purple fabric. In single
file they wended their way through the city
strects. I‘rom every landing. balcony, win-
dow and roof-top, the people stared down
at us. The street corners were hung with
shaded tubes of light, shining down with
spots of color to the water.

As we passed, the pecople bowed their
heads, hands to their forehead. palms out-

(Continned on page 946)
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. T1l1TeachYou

-

€. J. MUSSEHL, Pioneer
Artist on the Musical Saw,
has taught thousands to be-
come Experts, Vaudeville
Stars and High «Priced
Enterta .

PI’ll Loan
You the

UST to prove how quick and easy you
can learn to play a saw, I'll send you a
genuine professional, specially tempered

Musical Saw for 5 days trial. I guarantee
that in 24 hours you can play tunes like
“Old Black Joe,” “Home Sweet Home,” etc.
Then you guicklz learn latest jazz and song hit:
ratic and classical music. Amazingly Simple an
y. You don’t need to know a thing about music-‘

Thousands Successtul.
by My Methods

1 have taught thousands to play the Musical Saw.
of my pupils are on the Vaudeville Stage,
playing in dance orchestras, making big money as
entertainers. Mail coupon and let me prove that
you. too, can quickly play like a professional,

Sweetest Music You Ever Heard

‘The Musical Saw has only one rival—the violin—
for sweetness and mellowness of tone. And think
of your popularity and social ?restlge when you can
play this peerless instrument! Always in
at parties and entertainments of all kinds.

PhouongREE

of a beautifulsolo. You'llwonder
at such wonderful music. But the
FREE record proves it. Send for
it anad big free trial offer, loday!
Let me show you letters from
pupils who'are now stage celeb-
rities. Let me tell yon how you
can get Saw, Bow, Soft Hammer
and Resin FREE with Course of Instruction after
my trial offer proves how quickly you can play.

MUSSEHL & WESTPHANL
334 West Water St. Fort Atkinson, Wis,

Make Money !
& TakingPictures
% We train you quickly at home. No

experience necessary. Spare time
or full time. Professional camera
free. Photographs in big demand
by magazines, newspapers, adver-
tisers, etc.  Also train {ou to take
better portraits than the average
proiessional photographer! Equipyouto make

to $100 a week in businessof your own. New plan.
Nothingelselikeit. Writetoday foramazingdetails.

International Studios, Inec.
Dept. 1422 3601 Michigan Ave., Chicago, liL
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Stammering Bill Woods

How he overcame his handicap and became the best
talker in his town and the star salesman of his firm

HEE “Limited” was held up by a

freight wreck ahead. I was ma-

rooned in a small but prosperous
manufacturing town with but little
prospect of getting out before midnight.
Tired, after a hard day's work, I had
just about deeided to take in a movie,
when the town band sailed by at the
head of a torchlight procession.

Upon inquiring I learned that the local
American Legion Post was celebrating
the opening of its hindsome new build-
ing. Forgetting the movies, 1 followed
the crowd and experienced onc of the
biggest and happiest surprises of my life.

The lion of the evening was my old
schoolmate, Bill Woods. Bill held the
audience spellhound for
three-quarters of an hour

By H. L. HIODGSON
Hlustrated by

JOHN A. MAY

“But this fellow insisted that the
Rogue Institute was entirely different.
He told me his friend had also tried alil
kinds of reliefs without results, but that
he had been absolutely cured in a few
weeks by attending classes under Mr.
Bogue,.

“Well, a few days later I saw one of

cure and graduation of students new
vacanzies were occurring constantly.

“In about two weeks after T had sent
in mny application I received a letter to
report at the Institute on a certain day.

“Then for once I mustered up nerve
enough to go to the boss and ask for
some time off. When I finally managed
to make my request plain he was more
than anxious to let me go. ‘Good luck
to you, he said, ‘I hope you will be com-
pletely cured.’

“Well, to make a long story short, six
weeks after 1 enrolled under Mr. Bogue,
I left his Institute absolutely cured of
the aflliction that had made 8o many

years miserable for me. Not
only was I able to talk

withoneof the hest speeches
1 have ever heard.

When the meeting broke
up, 1 lost no time in push-
ing my way through a group
of ardent admirers to Bill's
side and later, as he walked
to the railroad station with

me, my curiosity got the
best of me.
“TILL,” I sald, “the last

time I talked with you
it took you almost five
minutes to answer yes or
no, yet tonight you made a
most remarkable address.
How in the world did you
do it?"

Bill laughed. “It's a long
story—old man—but a
mighty interesting one.

“Up until about a Yyear
ago I was a stammerer of
the worst kind. Do you
remember in school how
the fellows made fun of
me? I guess that was one
of the reasons why 1 got
poor marks. I knew my
lessons, but was always
afraid to get up on my feet
and reeite. The only tests
1 could ever pass were
written ones.

*“When I got out of school
1 came up here and went to
work for the Johnson Company. I don’t
know how I ever got the job or held it,
because every time I was asked a yues-
tion. 1 got nervous and bhefore 1 could
make a reply my questioner would turn
to someone else for the information he
desired. T always knew what 1 wanted
to say. but somehow I couldn’t get it out.

*“Well, other fellows, who did not know
the business half as well as 1 did, began
to pass me in both salary and position.
While they moved up, stood still at
the same old job and earning the same
small beginner's salary.

“] couldn’t afford to make a stand for
myself before the boss. If T had I would
have been fired. The Johnson Company
had no important places for men who
couldn’t talk. 1 had big ambitions, was
vitally interested in the business and
was sure I could make good on the sales
force if only I could learn to speak dis-
tinetly. In  my day-dreams, I pictured
myseif out on the road putting across
hig sales, earning bhig money and hold-
ing down a real joh, Then 1 would
awake and be more miserable than ever.”

“Didn't you ever try to be cured?’ I
interrupted.

“Time and time again—I never missed
even the slightest chance,” he replied.
“Rut it seemed of no use, and finally I
concluded 1 could never be cured.

"THEN one day, one of the fellows in
the office showed me a letter from
a friend of his. 'This friend, a short
time before, had stuttered and stammercd
ust as I did then. The letter told how

e had been entirely cured by a new
sejentific method at a regular school for
stutterers and stammerers.

“At first T did not pay much attention
to it. What was the use? I had tried
one so-called cure after another without
result. Over and over again my hopes
had heen aroused, but each time 1 had
failed and as a result had become more
despondent than ever,

T lest no time in pushing my way to Bill's side’

the Institute advertisements in a maga-
zine.  After reading it I sent for full
information with the understanding that
1 was not obligating myself in any way.

“In a few days I received all their de:
scriptive literature and a catalog. 1
learned that Bogue Institute at Indian-
apolis was a resident school with dor-
mitorics. classrooms and a regular sched-
ule of work just the same as any other
boarding school or college.

“Another thing that interested me was
the fact that the founder of_ the Insti-
tute, Benjamin N. Bogue, had stuttered
and stamnmered for twenty years and
had first worked out this scientific cure
for himself. Once cured of the trouble
that had made his own life so miserable,
he was too hig-hearted to stop. So he
decided to help others. Soon he had a
large class and, spurred on by wonder-
ful results, he started the Dogue Insti-
tute and made the seientific cure of
stammerers his life work,

“The catalog showed pictures of the
school and there were numerous letters
written by graduates who had been
cured. After carefully looking over the
literature 1 became convinsed that at
least this was a more reasonable idea
than any I had ever tried before.

“With the hooks and literiiture, I also
found a dJdiagnosis blank. This was a
regular diagnosis form, but very easy to
filt out. On it I wrote aill my symptoms
and a general history of my particular
case and sent it in,

“A few days later I received a per-
sonal letter from Mr. Bogue in whiel
he completely and correctly diagnosed
my case from the questions I had an-
swered. He seemed to thoroughly under-
stand my condition and once again I
entertained hopes of being cured.

“ 0 I wrote and had my name placed

on his registry list. 1 found the
school to he always crowded. But then
the courses were short and with the

without stuttering or stam-
mering, but I had learncd
how to speak correctly. I
had mastered the art of be-
coming a convincing
speaker! Talking became 2
pleasure instead of misery
for me.

“Best of all, my six weeks
at Bogue Institute were
really enjoyahle. The Insti-
tute is founded on the
soundest of principles and
Mr. Bogue is a big-hearted
man who is deeply inter-
ested in his work and gives
every student his individual
attention.

“After I returned to
work, advancement cane
rapidly. At last I was able
to cash in on the things 1
had tearned about our busi-
ness. I asked for a_chance
to go on the road. Luckily
there happened to he a
vacancy at that time. 1
was given the opportunity
1 had dreamecd of so long
and I have made good. My
salary was raised twice in
nine months, and three
months ago was made
sales manager with head-
quarters at the new plant
here.”

F YOU stutter or stammer, do what Bill

Woods did. Benjamin N, Bogue, who
cured himself and hundreds of other men
and women, hoys and girls, can cure you!

The Bogue Institute was established a
quarter of a century ago. It is an old
institution, founded on good sound prin-
ciples and being run on honest, husiness-
like methods. Results, under the Bogue
mettod, are guaranteed.

The average student has remained at
Bogue from three to eight wceks. It
is n resident school—not a mail order
organization. The school surroundings
are pleasant and comfortable. The faculty
is composed of experts in their line of
endeavor.

1f you stammer or stutter, find out
for yourself what the Bogue Institute
can do for you.

Without obligating yourself in any
way fill out the coupon bhelow. By re-
turn mail you will receive full informa-
tion regarding this sure, scientific cure
for stammerers and stutterers.

Or if you do not stutter, but know of
someone who does, either see that this
story of Bill Woods is called to his at-
ten'ion or send the Bogue Institute his
name and address. Your name will not
he mentioned in any way. And the
Bogue Institute may be the means of
opening up a whole new world for him.

BENJAMIN N. BOGUE
8125 Bogue Bldg. 1147 N. Illinois St.
Indianapolis, Ind.

Without obligation on my part, please
send me full information regarding the
Bogue Institute and the new scientific
cure for stammerers and stutterers.

AdAress....e e e s
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he clipped
the coupon

Other fellows had left him in

the social background. Girls
avoided him.
modern fun. Then one day he read
an advertisement. It held a promise

of popularity if he would learn to play a

STrue Tone Saxophone
He thought himself musically dumb.
Still, the ad said it was easy. He
mailed the coupon, and later sent for
a Saxophone for six days trial. Before
the end of the week he was playing
easy tunes. That was six weeks ago,
and today he's ‘‘popularity’’ itself.
He is always welcome, everywhere.

You can do it too! If you try
If you can whistle a tune you can
master an easy fingering Buescher Sax-
ophone. 3 lessons given on request,
with each new Saxophone, teach scales
in an hour and within a week you
can be playing. popular tunes. 0A

Six Days Trial - Easy Terms
Try any Buescher Instrument in your own
home for six days. Sce what you can do.
Satisfaction guaranteed or no sale. If you like
the instrument pay a little each month. Play
as you pay. Clip the coupon below. Send for
beautiful book, ‘‘The Story of the Saxophone'®
or literature describing the instrument of
your choice. Send it today. Get started.

BUESCHER BAND INSTRUMENT CO.
Everything in Band and Orchestra Instruments
1369 Buescher Block Elkhart, Indiana

L ""g This beautiful book gives

! the complete history of the

#= 1 Saxophone, and tells why
the Buescher is so casy to
learn to play. In it you
will find the first lesson
chart and many interest-
ing pictures. ou mus!t

have this fine book.

e —]

Clip the Coupon NO

ai BUESCHER BAND INSTRUMENT CO. !
M/‘

1269}suescher Black, Fikhart, Indiana,
Gentlemen: I am intercsted in instrument §
checked below: [

1]
1
]
'Saxophone[:] Cornet] Trombone[} TrumpctDl

Mention any Other cmcecmcccccicccccccacccannan ]
Nam@eaececcecccncncncnancccacan aceamcsanes 1
| Street AQdress--aeeoeeecesmeomessoeneoonens 1
i TOWNeanaencemaaacannan 31717 T, i

He was missing all the

V\:r,?'@

b ;
¢ Tarrano the Conqueror
¢ (Continued from page 944)

(o o A & oo oo oo oo

ward. The gesture of grief. From one
building came a low chant, with music of a
minor strain supporting it. :

“Honor to Woligar! The man who gave
his life for our DPrincess. 1lonor to Woli-
gar!”

We came to the edge of the city. The
lake here narrowed to a river—a length of
winding river opening to the pond which
was the burial place of Eternal Peace. On
Tarrano’s barge, with Elza an~ Seorg, we
led the way. Maida was not with us. 1
asked Tarrano where she was, but solem:nly
he denied me.

At the burial waters—on the sloping banks
of which a silent throng had gathered—we
landed. And following us, the other vessels
of the cortege came along and stopped beside
us. The pond was dotted with white mark-
crs for the graves. The wlhole scene un-
lighted, save for the stars, and the red and
purple aural lights of the Venus heavens,
which mounted the sky at this midnight hour.
A great, glowing arc—the reflected glow
from a myriad cluster of tiny moons and
moon-dust, encircling Venus. The soft light
from it flooded the water and the tombs
with a flush of red and purple.

Yy Yy Yy Yy v vy Yy vy v vV vvvvvyvvvvvy

! Articles to Appear in
Febru
Motor Camper and Tourist
E
14

Along the Old Santa Fe Trail,
By Omar Barker.

Camping Along Historic Trails of Southern
By L. A. Cardwell.

The Romance of New Mexico,
By Gilean Douglas.

New Mexico,

A Trip to Hopi-Land,
By Bonney R. Gaastra,

PN

El Morro,
By Isabel Florence Storey.

Trailer Construction,
By H. H. Buckwalter,

As we lay there against the bank, with
that  silent  throng breathlessly watching.
irom down the river came the last vessel
of our courtege. It made a scene I shall
never forget. The bier. Draped in purple.
A single, hali-naked slaan propelling it with
a sweep from its stern. The body of We!f-
gar lying on its raised prow—his dead, white
face, with peace upon it. Beside the body,
the lone figure of Maida, kneeling at Woli-
gar's head, with her white, braided hair fall-
ing down over her shoulders. Kneeling and
staring, almost expressiontess; but I knew
that with her whole heart she was speeding
the soul of Woligar to its eternal peace.

CHAPTER XX
THE MENACE UNSEEN

That day following the burial of Wolfgar,
there was nothing of importance occurred.
No news from the Earth could get in. I felt
that the Earth might be planning an attack.
Probably was, since war had been declared.
Yet that of course was months away.

Tarrane apparently was engaged in the
pleasurable triumph of the coming Water
Festival. Al day he scemed engaged in
planning it. But I knew that he was en-
caged sceretly with far sterner things. Con-
cerning the Cold Country, which lay a day's
journey from us. His secret activities were
there, T learned. But what they were, |
did not know.

The Water FFestival was all we talked of.
That afternoon, Tarrano describing it, said
smilingly :

(Contimued on page 948)
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/
you autos at homesoyou /
can earn RB1G PAY Rlsht
NOW, I will send you abh- :
solutely FREE four complete lessons
with eharts, with which you can acti-
ally earn money at once repaliring autos.

Enos Miller earned $30 the first week,
Joe Garcia mad: $7 the same day he
reeeived the work shects,

I have trained thousands of men for
auto trades (uring 1 years. Many now ‘ !
earn slx,uoo to $15.000"a year. Natlonal's \ !
biothads are time-tested and proved. Now
have reduced the wonderful course given Illl |“h5“ﬂ°s
tirls $1.000,000 seliool of shops to paper, so
You can learn at home evactly as other men
learn here—by aetual practice,

SEND NO MONEY, You have nothing to
\l\"mt 1l L't \\altl‘: a cent of money! 1 only

7 0 provo you that I can i
You at heme for BIG PAY fy a(heq;‘alslc:H ;LUBRK%:
nating automative industry. These |
4 FRREN Au.. Repair charts are / fi
my proof,  Send T i

) M-

it _.aﬂoﬁp“ﬁ{"(/}\ e |
NAT ONAL et:;O" Jl

AUTOMOTIVE SCHooOL, L__.
Dept. 330, 40(‘):1 ls"). Figueroa St., ﬂ
® Lus Angeles, Calif.
(;rml q"“’ »our 1 FRER Anto Repalr Charts, with
(] which 1 can begin earning money at once.

(] Namo .ceeevees og00
fl Address
B Cly.ieeiiiieetterecnccacnaces State...

Sseses0esercesvsarosncensenvs

$Music Lessons
At Home -

A Complete Conservatory Courea
B M il Wonderful home study music bessons undes
Yy IVlall great American and European tcackers,
Endorscd by Paderewski, Master teachers guide and coach
you. Lessons o marvel of simplicity and completeness.

The only recognized Conservatory of Musie giving lessons
by the UNIVERSITY EXTENSION METHOD.

The ideal of & genuine Conservatory of Music for home
study based upon lessons containing the ecream of the life’s
teaching experience of Master Musicians, reinforced by the
Jodividual instruction of specialists, is now attai

The instruction of a master—the individual
towch of an accomplished teacher—is yours to
command from the very moment you enroll.

The University Extension Conservatory, by adopting the
Personal instruction Method, has placed home music study
beyond question as to results, Anyone can learn at home.

Write telling ua course you are

Any lnStmment intereatcdils—k‘imo Harmony,

Voice, Public School Musie, 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

250 Siegcl-Myers Build Chicago, lllinois

ReturnsitsCost | -
1 OVER~OVER iﬁ'

!

The “Trovsers’ Friend” -

SQE . Thic relentific device made of  JETEE
TROUSERS cverlasting steel, nickel plated, TROUSERS

FRIEND nocitlvely removes hagey knees pR1END
and autematleallv  preserves

the creases without pressing. without dampening and so
easily that anyone ean adinst it In a moment. Hang
sour trousers in a "'Trousers’ Friend” in tho evening
and put them on spick and snan In the morning. Takes
very littte room In grip.  Works equally well at home,
in 1fotel or I*ollman,

_Order One To-Day: Send No Money
Tay the Poctman £1.75 and postage. 'se it thirty days.
If not satisfactory your money returned.
with orler we pav pestage,

NELSON MANUFACTURING COMPANY
55 New Montgomery St. San Franeisco
Serure An Agency: The Trousers’ Friend' is filing
a2 World need, We want you to present it to milliens
walting for it. Write to-day.

If you remit
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Make Your Watches, Clocks, Etc.,
VlSlble by N,ght The very luteat discovery in the

scientific world. Hitherto, pruc-
tically unobtainable except at nn exorhitan e, we have at lnst

mducing this remarkable 1.UMINOUS l',\lgT which, applied to

any article, emits rays of white light, rendenng it -r'.cny visible
II.LIANT IT SHIN Quite
simple to ure. Anyone—you can do it. A little apolied to the dlnl ol your
watch or clock \\nll enable you to tell the time by night. You ean cost the push
buttons or plates of your elactrie lights, match boxes, and innumerabie
othernrhcle- m:\kc your own Luminous Crucifixes, Luminnus Roanries, etc.
Bottle containing nufficient to cont several small articles, Price 25¢. Larger
sizcs 50c and $3 postpaid. Johnson Smith & Co,, Deot. 314 .Racine. wis.

The ¢Little Giant’’ Typewriter
A _First Class Writing
Machine For $1.50

A perfoct little typewriter for $1.50,
‘There are thousanis of persons. wha |

soceseded in
the surface o
in the dark. THE DARKER THE NIGHT, THE MORE B

fant tho expense attached to the pure
chase and use of o fifty or seventy-five
dollar machins, 0 such persons we
confidently recommend our Little

Gi Itis mtrongly made, butsimple

most frequently used are a0 grouped as to Enlblc one to wme rapidly, the numernl)

1 to 10, und the punctuntion mnrka being togother. With this mnrhm{'yau oan send
your beat girl typewritten love letters, nddress envelopes, mako out bills, and do almoet
&ny kind of work not requiring 8 larre, expensive machine. ith each typewritor
we seng & tube of ink and 11l printed instraction ng ¢ . Price come
plete 51.50 by mail postpald 10 any sddress in tho world.

Every Boy His Own Toy Maker

Createst boys” book
written, _Tells how to
make & Pinhole Cam-|
cra, 8 Canoe, model
Raﬁrond a Telephone,|
" Boomernng, Telcgmph

Inslmment,, Box Kite,

alking Machine,

Microscope, E]ectrlo Motor, Electrio|

oor Bell, Water hecl, Pmldle
Rart, a pair_of Skis, & Dog 8

ce«i

5

You know how fashionable 1§
s to hnve mld crowns—if

naflord it Theso £old-Enised

n cm:r your real teath
lke very wealth:
be slipped on an

off in an mnnnt Get some nnd
C

Bird House, Rabbit Yard, ete,
2 ges, 150 1llustrations.
Oc postpald; 3 for 25¢.

JOHNSON SMITH & CO., Dept. 314 , Raclne, Wis,

U S BABY TANK

it goes with real Yankee
Psp b S own power
abte Toy ever in-
Tank
rd, either the
hand or uver the floor or tuble
a; then placing it down, it
will eruwl alo-g, rv

nner as  the larger
Tank that proved ro deadly in
the great war. What maken
it go is somewhat of a myn
tery, for there is no meehan.
ism to wind up aa is usually
understood with mechuniesi
toys, yet thls tank \\xll keep plodding along ten Hmr n the ordinary run
of toys. It will orm dozens of the must wonde unta: it will o backward
or (ogw.rd at wil I 26 luchn long. Price onty 25 cenls prepawd,

BOYS! BOYS! BOYS!

THROW YOUR VOICE

Into a trunk, under the
bed or anywhere. lots of
fun fooling the teacher,
policeman or friends.

THE VENTRILO

a little instrument, fits in the
mouth out of sight, used with
above for Bird Calls, etc. An

one can use it.

Never Fails. A 32-page book on ventriloquism,
and the Ventrilc, ALL FOR 10c¢ postpand

MIDCET BIBLE
GREAT CURIOSITY

Smallest Bible in the world. Size of a
postage stamp. 200 Pages. Said to
bring good luck to the owner. A gen-
nine work of art.  Must he seen to be
appreciated.  Make good money selling
them lo friends, church acquaintances ,
etc. I'RICE 1Sc cach, 3 tor 40c, 12 -
for $1.35S, 100 for $7.50. Also obtainable in Leathrr Bmdlnz.
with golil eillgirs. Price 50c each. 3 for $1.25, $4.50 per doz.

Magnifying Glass for use with Midget Bxhl-' 15¢

ing about the Ku Klux Klan told In a

carless manner. Book tells all How it

started and was suppre tn I1871—The New Ku

Klux Klan—Iliow organized—Illow mcmbers are

enrolled—Oath of the Klnn—Questions for Can-

didates—Creed—ODhjretsof the Order— (ibedience

Fidelity—Pledge of I.os"lln Ku Klux Klac

and the Masons—The Jews—The Musons—Iteat

I.of C. Oath—The Negro Ku Kinx Kian. ete, ete. Latest and most
rotaplete Look ont the Klan published. Price, 35¢, postpaid.

Female /23S E X Male  SEX INDICATOR

Indicator Hold the MAGIC INDICATOR
cr a man’a hand—instantly

wen in oo Rtraight l| |e back
wurd uml l’orv ol r
R enmplete an,
The same act
er a letter w nuen by

nm

—

womnn, ele. It isfa A > have never been ahle to
how it's done- Many nove terts

c B 3 mpt results
< e < ¥, C I 1
Al e ina se i
s patented ey teste Furepe. P'lce 2S¢, or 3 lor 65¢, nosloalu.

A Deluze Edition of our new 1925 CATALOG
” r b n

b f o

l ﬁ"

o

urioni V
LeBrcusuble elacwher.

| postpald: 40 Bills 20c, 125 for 50¢,

| NStrument pro-

W 100 L

[CIGARETTE MAKER

ithabunch
of these bills,
it is easy for
each person
of lunited
means to
appeanr
Prosperoua
by tiashing
of

MONEY

. roper
time and peeling off a genuine bill
or two from the outside of the roll,
the effect created will be found to
be all that ean be desired. Priccs,

or $3.50 thousand postpaid.

.Wemderful X-Ray Tube

A wonderfullittle

= 'ducing optical
{11uslons both

surprising and
startling. Withit
| yous can woe whnt is npparently the bones of
your fingers, the lesd in a lend peneil the in-
{ terior opening In a pipe stem, and maay oth
similer illusions. A mystery thut no one h
been ablo to matiaf actorily explain. Price 10c,
31or25c, $dorsn 75c. Johnson Smith & Ca.

“ Good
Luck|
Ring |
Quaint

and Novel
Deslgn

Y striking and uncommon ring. Bilver
AVER and crosshone design, with two
our of the
Luck to the

B

me epsrkli n1
hence its name,

B} 1hat vou -III t ke a pride in
Very unigue m.. At vo a :
Verline “ONLY 2% CENTS

Explodmg Cigacettes

ORDINARY
BUT SUCH REAL STARTLERS!
coutaing ten genuine cigurettes of excclient

JUSF _LIKE CIGARETTES.

‘The box
quality. They appear so renl, but when eagh
cicarette nlubnul one-third smoked. the victim
gata n vory great aurprise na it goen off with o
loud BANG A great mirth prov, wkvt yeot
sntirely harmiesa. Price 25¢ per bo:

Popular Watch Charms

15¢

ONLY
3 for 40c; $1.35 dez.

Very preny little euriosities and cecidedly
novel.” Fitted with Magnifylng Lenses that
onlarge the pictures to u very surprising degree;
in fact, it seoms slmost Incredibl 7 that n clear

ture rould be possible in auch n small com-

und how sharp and distinct they show up
you look throug ome in sasort
views—Actresses, viaws of Panama Canal,
Lord's Prayer in type, stc.

Roll your own nnd ssve money. Makes
them bettar nnd uu-eker -d ving more
thao  half. your br

Nent, u.e'u! nnd hlndy
size, woighs %% 03. Mnde entirely
nickal- phud Price 25c postpaid.

MAGIC FLUTE

Wonderfully Sweet Toned and Masical

The Magie ﬂu!e or Human®
nique and novel

musical
played with no
combined. Th
Jittle K
it whigh, when once ne-
anired after n liitle prac-
will eonlls you to
produce verysweet
mnaie _that momewhat
rreambles n flute. There
snd onre you have mastered
wish faeility

o fingering,
u can plny bl kindns of muni
When plaved ne nn
to s piano or any other mu
tho effcct is a8 charming as it ie surprisiog.

NEW BOOK ON

ROPE SPLICING
Useful Knots, Hitches,
Splices, etc.

A most practies! hnndbook

giving complete nnd sirnple
«Hr-mcvu fnr making nll the

i K

Of grent value to
mechanice, rigeera, nmpcr-.
boatioen. Price 20¢ p

ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO

4 JOHNSON SMITH & CO. veer. 314, RAGINE, WIS.

BLANK CARTRIDGE PISTOL

This well

ol »
modelled on
the pattern
of the lutest

alone s
enough toscareabu:glar, whilst, when
lnaded it will probubly prove just as
elr ‘e as a revolver with real bul.
thout the danger to life. It
ukn-n the standard .22 Calibre Blank
Cartri e- that are obtalnuble most
everyw| Even 1he most timid
women mn use it with perfect safety amil frighten n thief with-
out risk to hersell o~ unyone clse. A Great Protection Against
Bunslars Tramps and Dogs. You can have it Iying about with-
out the diunger attached to other revelvers. We sell large num-
blYF Around he 4th of July. Well made of solid Metal,

RICE ON $1.80 Postpaid. Blank Cartridges 22-cal.. shipged by ex-
press ony, 50c per 100, Johnson Smith & Co., Dept. 314 j)Racine, Wis.

Sneezmg Powder | Mystic Skeleton

Place a very A jointed fizure oc pd.

4§

Serpent’ s Eggs

Box contains 12 eggs. When
lit with » mnlc » cacl i
one yradually bat.hes d
ol o

of n nkeleton 14

smallumount | n i height
ght, will
of this pow- | Jince to musit

der on the
back of your
hand and
blow it into
the wir, and
in

and perform vari-
ous yyrations and
movements whl
the operator )
he some dlsunu
from it.

carwillbegin
to sneeze without knowing the reason
why It in most amusing to hear their re-
as they ne-er suspect the res)
nnurce but zhml they have caught it one
!rn 4 the other. B-tween the laughing
Weezink you youraelf will be having
lhe 1 me cf your life. For partles, politl-
cal muetings, rides, or any place at
all where th a watherlng of people,
it ia the gseatest loke out. PricgiOcor 3
for 25¢

w c L -
curts und twists about in & most life-
liky manoer. Price oar box 10c nnd.

Microphone Transmitter Button

You enn ensily mako a highly sennitive detectophono by

ng this Transmitter Button 1o enllcct the sound waves.

lou can build your own outfit without buying expensive

equipment. Jt is eimple and inexpensive. You can install

& no outfit in your home and hear conversations being heid all

over the house. Y. c¢an connect up different rooms of a

i uscd by eccret service opcnu ves diire
on tie staT t 18 ultra-sensi-

any where—ca

Elpe-. etifl calendars, on the wsll behlnd o picture frame, cte.
utton ia 80 lizht and smali it cannot be detecte

& can bo mrhcard without suspecting it. You can listen in on

conversations in nnother poom. A deaf person in tho sudieaco

¥y can hear th aker, Connected to g:onolrnph piano or

other musical instrument, n-muo can heard hundreds of

feet away. Button may be used to renew telephono trans-

mitters: often makes -n old Inna “talk-up™ when nothing

olse will, rophone lor radio use; carrics heavy

tless other similar

nmm useful for hundreds of

kers, ete. Many fasc

nst the throat of ches

ourrent and is uﬂamely plifies ndno i
usea will auggest tbemlelvcs E:penmenun find tha
experiments along 1 ha lines of telepbones. amplifiers, lou
nating stunts may be davised, such as holding the button
to reprod: po«h without sound waves. $5.00 Tven to anyons who send,
new sugzeation {nt the usa of the Button providing the manufacturers find 1t
for use o their litecature.  PRICE $1.00 POSTPAID ANYWHERE.

ANARCHIST BUMBS INVISIBLE INK
limburger cheese.

i -4 l a s s % . a | s The most confidential
The smell en

urcly nlxsappeara inashort time.
Oc a Box, 3 Boxes for 25¢

ITCHING POWDER

This is another good practical joke; the intense
discomfiture of your vicums to everyone but
themselves is thoroughly enjoyable. All that
is necessary to start the ball 1olling is to de-
posit a little of the powder on a person’s hand
and the powder can be relied upon to do the
rest. The result is a vigorous scratch, then
some more scratch, and still some more.
10c box, 3 boxes for 25¢ or 7S¢ per doz boxes postpaid,

)
table

dropped  in a
1oom full of
people will

cause more con- | 9nlest you know the ee~

sternation than a

cret. Invaluable for many

ressons. Keep your post-

sls and other private mem-
oranduma away from pry: ml
eyen. Great fun for piayin
practical joku. Oaly 1%0 Boul.

Wonderfu!l Instru-
ment.  Greatest thing
yet. Nine sep-
arate articles in
one. Everybody
delighted wuh it

Odd. curious and
interesting. Lots
of pleasure as well as
very useful. It isadouble
Microscope for examining the wonders
of nature. It is also an Opera Glass,
a Stercoscope, 2 Burning Lens, a Reading Glass, a Tele-
scope, a Comnpass, a Pocket Mirror, and a Laryngascope

for examining eye, ear, nosc and throat. It is worth all the cost
to locate even one painful cinder in the eye. Folds fiat and fits the
Sometl ing great—yoit need one. Don’t miss it. Sent by
mail, posipaid. Price, only 35¢ or 3 for $1.00 postpaid.

RESURRECTION PLANT

One of the most wonderful
plants known. [’ossesses the
strange power of turning in a
(c\v minutes from an appar-
53, dry herb to a
BLAU IFUL LIVING FERN-
. LIKE PLANT g
of a dark greem color. Simply pluce the plant
1 saucer of wat -r, it will open up and start 10 grow

n 20 nrinnt When taken out it will dry up and
zo lo sl nn(u pl'\ccn inw a(cr .lgmu Fine house
D r cents each or
3 f 25 »
i 25 Agents’ Wanted
Postage
Stam ps
Accepted
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Great;

NEW,
Invention

for seekers of

Health

Power
Beauty

Elco Health Generators
at last e ready for you!l
If you want more health
—greater power toenjoy
the pleasures and de-
{ lights about you, or .if
# more heauty is your de-
{  sire—writel” Ask for the
book on these inventions
which has just been pre-
pared. It will be sent to
you without cost. It tells
you how Elco Health
Generators aid you in
leaving the lethargy and
hopelessness of bad
health and weakness be-
hind forever. Re-vitalize
yourself. Bring back en-

ergy. Be wholly alive
Write today!

10 Days FREE Trial.
Write for FREE Book.

These %re‘;t rninI.nve‘r;tll’onn o
generate Viole! y, Vibra-
tion, Electricity and Ozone F T a]
—combmed or peparats ree n
They operate on the electric light In your home or on
their own motive power at luss thanb0 cents per year.
Elco Health Generators are positively the only in-
struments which can give you in one outfit El
tricity, Violet Ray—Vibration end Ozone—the four
eatest curative a ems &‘.nd the coupon below.

e For All These:

Rheumatism Paralysis
Sore ‘lhroat Pimples
Asthma Falling Hair]
Black Heads Headache
! Clntnrrh N ."umblko
Ner

Skin Diseases
Hay Fever
Nearalgis
Deafness
Pain
Development
Neuritig

ity

Mall Cou on
for Free Book

Do not put this paper down Y'lth-
ouc sending the coupon. T
. i’()ll wre with pains and wllh ul mont
no life and enerry. You owe it to your-
oclf to be a hetter man or woman. Yoa
were put here to emz‘ life—not just
drag through it. do not rest another da;
have put your nams on the coupon here. That mf:

antll y
bri; !.h
whole story of these great bew inventions. Do it :‘owut

Lindstrom & Company
30 West Lake St., Dept 14-22 Chicago

Please send me your free book, *"Health—Power—
Beauty® and full information of your 10-day Free
Trial Offer.

e 00RO 00C00000a0eEO0a000C0a0

¢ R 0nm0nen0na000a00an00eeaa0ae00000000
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} Tarrano the Conqueror

4

¢ (Continued from page 946)
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“They say it is for me. But, Lady Elza—
it is [ who plan it—for you. You have not
scen the Red Woman.” A gleam of amuse-
ment played upon his lips; but as he regarded
Flza, I saw another look—of speculation, as
though he were gauging her.

“The Red Woman, Lady Elza. She will
preside tonight.  You will find her—very
interesting.  We will watch  her together,
you and L.”

I did not know then what he meant; but I
remembered the words later, and understood
only too well.

Just after sundown, when I chanced to be
in a small boat alone, near the palace, the
first of two significant incidents - occurred.
I'rom the shadows beneath a house, the head
of a swimming man emerged. A slaan, and
he gripped the sides of my boat as I drifted.

“Wait, Earth-man.” He spoke in the
quaint universal language, which I under-
stood, though imperfectly.

I gazed at him. A bullet-like head, with
sullen, blazing ecyes. He added: “We do
not blame you—or your woman Elza—or
the DPrincess Maida. Have no fcar, but
guard vourself well tonight.”

Before I could speak he had sunk into the
wiater, swimming bencath it. I could see
the phosphorescence of his moving body as
hie swam away into the shadows beyond my
Iine of viston.

The other incident came a moment later.
As I was gazing down iuto the water I saw
i moving metal shape, A triangular metal
head, as “of a diver's cap. More than that.
it turned upward: and behind its pane was
a man's face. Unfamiliar to me—yet the
face of an Anglo-Saxon man of Larth!
Unmistakable! It stared at me a moment—

no more than three or four feet below my |

hoat. And then it moved away and vanished.

[ had no npportunity to speak alone with
Elza, or Georg or Maida that entire eve-
ning. Always Tarrano was with us. We
sat upon the palace balcony, we men smoking
our arrant-cylinders. 'larnmo talked and
joked like a carc-free youth. He was very
courteous to Elza, with a holiday spirit upon
him. But his eves never relaxed; and often
I could sce him measuring her.

The aural lights mounted the sky. The
holiday spirit which was on Tarrano was
spreading everywhere throughout the city.
Boats gayly bedecked—in such contrast to
the funeral cortege of poor Woligar just
the night before—hegan passing the palace
on their way to the festival waters.  Men
and laughing girls thronged them. All with
red masks covering their faces. The men
in grey tight-fitting garments, with conical
caps and Howing plunus the girls in bright-
colored, flowing robes, and tresses dangling
with flowers entwined in them.

The balcony upon which we sat was close
above the water level. The barges. of every
size and kind, glided past. Somietimes the
girls would shower us with flower petals.
()nc small hoat pauscd before us. A girl
stoad up to wave at me.  Her hand, held up
with the loose robe falling back from her
slim white arm, offered me a huge scarlet
blossom. The love offering. As I hesitated.
her laughter rippled out. She tore the mask
from her face. Her red mouth was smiling:
her eves, provocative, were dancing with
mischiej. She tossed the flower into my
face as her escort, with a shout of mock
anger, pulled her back to him.

Their boats glided on.

Other boats passed: some with girls gayly
strumming instruments of music. One boat
with a man strumming, and a girl on a
small dais, dancing with a whirl of black
veils. As they came opposite to us another
man in the boat reached up and pushed the

(Continued on page 954)
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y  Musical
Instruments

FRE To Our

Students

Your choice of a V:olm, Tenor Banjo, Hawaiian Gul.
tar, Banjo, Cornet, Ukulele, Banjo Ukulele, Guitar,
Mandolin or Banjo Mandolin. You will be proud to
own any one of these instruments and you can have
one absolutely free. A few centsa day for lessona ia
youronly expense. Our system of teaching ia 8o easy
that you can play several pieces by note with the first
four lessons. We guarantee success or no charge.
Instrument and lessonsa sent on one week's free
trial. Write for booklet today, no cbligation.

CHICAGO CORRESPONDENGCE SCHOOL OF MUSIC
Orchard and Willow Streets. Dent. 48. Chicago, lllinois

GUITAR

GUITAR) and Case :

4 Motlons used fn |
plu ying thia fascinating
instrument. Our native =

Play in Half Hour

After you get the four
easy motions you pla
harmonious chords wit!
ve.y little practice. No
previousmusicalknowl-

Easy Lessons \
Even if you don’'t know
one note from another, {}
the 62 printed lessons
and the clear pictures
make it easy to learn

g0 necessary. quickly. Payss you play.,
Free Guitar Write at Once

and Ootfit in Gennine Seal Grain Yon'll never he lonesome with
Fabrikoid Case 88 soon as you en-  this beautilul "IWlllln Guitar,

a8
;?126 N:‘t’r‘-hhz to lﬂx,y—evernhinx t\lz lorws- " e:’ and Acc"‘l
FIRST HAWAIIAN CONSERVATORV of MUSIC inc.
9th Floor, Woolworth Bidg., Dept.—— 40 w York; N. Ve
A

ndence School Undcr lJu Laws

oved
oo State of New York

as a Corresp
af the

NO EXPERIENCE REQUIRED

Practical radio came like a boll out of the sky. But the
big growth is jull ahead. The world {s short of real radio
experts. T of are oped to lho-e
who qualify as radio sales (] s, factory set
as testers, repalrmen, opetalors on ships, broadcasting lll-
tion experts, etc., here and abroad. A lifetime opportunity
to get in on lho ground floor of a new profession in its
intancy apd whose miraculous growth will ba the marvel ot
all ages. Those with vision now will reap rich rewards.

THE PROFESSION OF ROMANCE, FORTUNE

offered to ®
rt

R A DG afterad to thos 1!'.. roll now, Wri
me persons vevs no sbligation.
strEmpON 13, 3T or ostal today y ana lesin bow

FREE L ok s

AMERICAN RAOIO ENGINEERS,
Dept. 127 Hearst Bldg., Chicago, U. S, A.

Clear-Tone
FOR Bﬁ
P Your
q

skin can be

uickly cleared

of Pimples, Black-

heads, Acne Eruptionson

the face or body, Barbers Itch

and Eczema, Enlarged Pores, Oily

or Shiny Skin.  CLEAR- TONE has

been Tried, Tested and Proven its merits
in over 100,000 test cases.

E WRITE TODAY for my FREE

Booklet—"A CLEAR-TONE
SKkiN"~—telling how 1
myself after bemg afflicted for fifteen years.
E. S. GIVENS (68 Chemical Bldg.  Kassas City, Mo,

STUDY AT HOME

Become a lawyer. Legalily trained
men win high positions “and bi
sucegess in busineas and public life.

Be independent, Greater opportuni-

ties now than ever before. Big corpo-
rations are cldnd by men with legal
mlnln‘

$5,000 to 510.000 Annually

n at home dur-
ot udenu found am i e?:‘nur"d
racticing  af
fiate. We farnish al text mnumTG !:m‘lu in ‘fwrt:::y:olzm:ﬁrz
Gulde™ and " Eurfence™ baoka froe. Send ot them WOW® 2
Chicago

We guid tep b
m.-ﬂl“_:zcmla?e y-un{Youuntni

LaSalle Extension University, Dept. 2384-L.,
The World’s Largess Busine 1’ralumx an

Insure your copy reaching you each month. Sub-
scribe to SCIENCE & INVENTION—S$2. Soul
}:Jeal;l %xpenmentcr Publishing Co., 53 Park PI,
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Why Be Embarrassed
By Approaching Baldness

When You Can Have a New Head
of Hair In30 Days ~ Or No Cost |

By ALOIS MERKE, Founder of Famous Merke Institute, Fifth Avenue, New York

always embarrassing

you? Do they “kid”
yvou at the office and at
home—try to “get your
goat”? Do you keep
vour hat on at the ball
game so they won't
crack jokes about your
bald spot? Does it
cause giggles at the the-
atre? Or bring half
suppressed smiles at a dance?

Well, don't let them keep on making
fun of you. You can stop falling hair
and grow brand new hair—or pay nothing,
For I've perfected a new, scientific treat-
ment that I absolutely guarantee will give
vou a new growth of hair in 30 days—or
the trial won’t cost vou a cent.

Thousands  of others

IS vour lack of hair

tions and don’t touch the real cause of most
hair loss—starving, half-alice hair roots?
Would it help a weak, sickly plant to rub
the stem and leaves with “growing fluid”?
Not by a long shot! You've gt to nourish
the roots. And that's just what is necessary
to stimulate hair and make it grow,

That's exactly what my scientific treat-
ment does—gets right to the cause of most
hair troubles, the under-nourished, dormant
roots, nourizhes them, and gives them new
life. It is not a new tonic, salve or oint-
ment. It is the result of lorg vears of
scientific research and experience gained in
the successful treatment of hundreds of
cases of hair troubles at the Merke Insti-
tute, Fifth Avenue, New York. Yet it is
simple and can be used without the slightest
discomfort or inconvenience in any home
where there is electricity.

Just a few typical let-

have grown healthy, vig-
orous, new hair by my

PROOF from USERS

ters from delighted users
are quated on this page.
Read what these boosters

method. And no matter
how many hair tonics,
“restorers,” or other

“The condition of my hair was very
bad. After six wecks' treatinent with

have to say. There are
thousands of other en-

treatments vou have used
without results—no mat-
ter how rapidly vour hair
is falling or how thin
vour hair may be—T offer
vou the same opportunity.

New Hair or Not
a Cent Cost

Perhaps you've wasted a
goad many dollars on or-
dinary hair tonics, salves,
and other ordinary meth-
ods without results. Andsn
vou are skeptical. T don’t
blame you. But hotwe could
such methods cver grow
hair when they merely
treat the surface condi-

the Thermocap my head was covered
with short hair and it was no longer
dull and lifeless. 1 kept up the treat.
ment and in return T have as gond a
head of hair as any one could wish.”
Clarence Terpening, 158 South Cedar
St.. Galeshurg, 1.

“[ used the cap for 30 days when
to my great surprise I conld sez a
new coat of hair coming and now my
head is very near as good as when it
first started to come out.” J. C.
Regan, 176 West Street, Englewaod.
N. L.

“Your Thermocap has done a won-
derful thing in bringing back mv hair
where all other things had fajled.
The top of my head is now entirely
envered with hair after using the
Thermocap for about two months and
new hair seems to be coming in all
the time.”  Harrv A, Brown, 21
Hampton Place, Utica, N. Y.

—_—

thusiastic endorsements of
the Merke method of
treatmient in our files
which are open for the
inspection of any inter-
ested person. Day by
day the collection grows
largeér,

Positive Guarantee

Of course there are a
few cases of loss of hair
that nothing i the world
can help. Yet so many
hundreds of men and
women whose hair was
coming out almost by
“handfuls” have seen
their hair grow in again

as the shrunken roots acquired new life and
vitality that [ am willing to let you try my
treatment at my risk for 30 days. Then ii
you are not more than delighted with the
new growth of hair produced, write to me
immediately.  Tell me my system has not
done what I said it would. And the 30 day
trial won't cost you a cent.

Don't let them call you “baldy.” Don't
let them make life miserable with their
jokes about your scanty hair. ['ve proved
to thousands of others that the humiliation
of baldness is now in most cases entirely
unnecessary. And if T can’t do the same
for you—the trial costs you nothing.

It Costs Nothing to Investigate

A’l vou have to do to learn all about
this wonderful method is fill out the coupon
below and mail it. You do not obligate
voursel in any way and you receive my in-
teresting free booklet which gives a very
complete detailed description of my amaz-
ingly successful system that is growing hair
for thousands all over the country. You
owe it to vourself

to get this infor- —

matim. Clip the R~
coupon now. Mail . The -

it toeday. Allied '\c\vuz.y |
M e r ke Institute, If”."{'kt‘

Inc.. Dept. 462, 512 ir Urow

Fiftah Avenue, New S !

York City. i d i
| ol

Allied Merke Institute. Inc.. Dept. 462,
512 Fifth Avenue, New York City.

Please send me—without cost or obligation, a
copy of your book describing the Merke system.

NAMIE o teeevn e iarcas e e ot nsrannains
(State whether Mr.. Mrs. or Miss)
/YK 00000000060000000000000a00AG0AE000000
CIa e et s iiinanonaaaaaaas State........
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=THIS FURI’L‘D
Don’t Lose Your Rights

Before disclosing your invention to any-
one wvend for blank form ‘Evidence of
Conception” to be signed and wit d

Edited By
A. P. PECK

A sample form together with printed in-
structions will show you just how to work
up your evidence and estsblish 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 Attorness in U.S. and Canada
255 Quray Bldg., Washington, D. C.
“Originators of form Evidence of Conception’*

PATENTS

TRADE MARKS + DESIGNS
FOREIGN PATENTS

MUNN & Co.

PATENT ATTORNEYS
Assoclated since 1846 wish the Scientific Ameviean
618 Woolworth Building, New York City

525 Scicntific American Bldg., Washington, D.C.
1314 Tower Building, Chicago, 1/1.
667 Hobart Building, San Francisco, Cal.
522 Van Nuys Building, Los Angeles, Cal.

Booksand Information on Patents and Trade Marks
by Requess,

C. L. PARKER
Ex-Member Examining Corps, U. S. Patent Offtce
Attorney-at-Law and
Solicitor of Patents

American and Forefgn Patents secured. Searches made
to determine patentability, validity and infringement.
Pamphlet of Instructions sent upon request
MeGILL BUILDING WASHINGTON, O, C.

BBl PATENTS
PROMPTLY PROCURED.

(% 4 7.H POLACHEK

PR

SEND A SKETCH OF PATENT ATTORNEY

YOUR INVENTION, CONSULTING ENGINEER

FREE INVENTION 70 WALL ST. ~
RECORDING NEW YORK
BLANK

NAME

ADDRESS

MAIL TODAY I

In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain patent phases.

be answered by mail free of charge.

Regular inquiries addressed to “‘Patent Advice” cannot
uch 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

protect the inventor as far as it is possible to do so. .
Should advice be desired by mail a nominal charge of $1.00 is made for each question.

Sketches

and descriptions must be clear and explicit. Cnly 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. :
the inquirer or his address is incorrectly given.
article.)

Many letters are returned to us because either the name of
(No questions answered this month, owing to special

Marketing a Patented Invention
By Leo T. Parker

(Continued from January issue)

11E cost of sending out one hundred or more

letters is trifling. Lists of manufacturers in

classified formi can be obtained from a mnulti-
graph letter firm. It is only reasonable to expect
that many of the firms who receive the letter will
be interested in knowing the amount of money ex-
pected for the outright purchase of the patent, if
the invention appears to he a salable one covered by
a broad patent. A few of them may submit an
offer.

At this point it is. very important for inventors
to understand that no reasonable offer should he
refused. From the tonc of the replies and the
number reccived, a very sensible couclusion can
be formed as to the apparent value of the patent,
especially if any offcrs are submitted. If the
amount of money available for an outright sale
is not satisfactory then there remain other ways of
securing profits frem the invention. 1f, howerver,
the patentce does not intend to manufacture and
sell the patented articles himself or if he has no
other prospects of obtaining profits from the inven-
tion, then hc should accept the best, offer imme-
diately, unless. of course, it happens to be too low
to warrant consideration and acceptance.

Inventors should always bear in mind that the
life of a patent (except for designs) is 17 years
and, for example, if the patent is worth $17,000.00
when first it is issued, the value of the patent
depreciates at the rate of $1,000 per year until at
the end of 17 ycars it is worth nothing, as then
it is public property and may be manufactured
without restrictions by anyone. Also, sometimes an
invention appears to be worth considerably more
than any firm will offer for it, but unless the pat-
entee intends to enter into the manufacturing b:|§l-
ness, even small offers should be seriously consid-
ered before being refused.

The best method of obtaining a large price for
the outright sale of an invention is to enlist the
simultaneous interest of 1wo or more competing
firms, whereby the procedure assumes the aspect
of an auction sale, in which the highest bidder
prevails, with a result that considerably more moncy
usually can be obtained for the patent than when
only one firin knows that the patent is for sale.

The most common trouble that I have found with
inventors is that the majority of them expect a
great deal more money from the cash sale of a
hatent than the invention really is worth. If the
Invention is at all complicated a large amount of
money is required to manufacture and market it.

vention Blank, sent Free on request.
CR N X I N W N _ W N B §R N _§R_ B ;B J
Name sioocessosvescsrvsssassssssassssnsse

Street

INVENTOR

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-

model or

your invention for INSPECTION and
s INSTRUCTIONS FREE. TERMS
1 REASONABLE.
'I ENCES.

:RANDOLPH & CO.

i Dept. 172,

PROTECT

YOUR IDEAS

Tells our terms, methods, etc. Send
sketch and description of

BEST REFER-

WASHINGTON, D. C. |

Much valuable time is consumed in arranging the
details, and in addition to these necessary items,
even after the business is established and the
required capital is invested, if the invention proves
profitable to those persons who have risked the
actual cash to promote the sales, there always are
a multitude of firms and individuals who desire
to manufacture and sell competing and similar
devices. The practically certain termination of the
resultant controversies ts that the purchaser of the
patent will find it necessary to expend large sums
of money in infringement proceedings for the pur.
pose of adjudicating the patent. Moreover, there
1s the ever-present risk in purchasing a patent,
that it may be declared invalid finally by the
courts, in which event it is worthless and any
person or firm is privileged to manufacture and
sell the invention,

Quite a majority of persons are of the opinion
that a patent itsclf gives protection to the inventor
against infringers. It positively does not. A pat-
ent merely gives its owner the privilege of entering
court and bringing suit against an infringer so that
both sides of the case may be presented hefore the
court, which renders an opinion as to the rights of
the parties involved in the litigation and con-
troversy.

Also, a surprisingly large number of inventors
and other persons believe a patent is rendered
valid simply because_ it is issued by the United
States Government. But this is not a fact. As a
matter of fact, there are a multitude of ways of
having a patent declared invalid, one of which
is to show the court that it was in successful and
practical use by another person prior to its inven.
tion by the patentee.

Therefore, it can easily be understood why a
person who buys a recently issued and unadjudi-
cated patent cannot, in justice to himself, afford to
pay a fabulous price for it,

Of course, after a patent has been before the

courts and has been finally declared valid, it is
then practically a certain protection to its owner
against other persons making and selling a sim-
ilar and competing product during the remaining
life of the patent. Money invested in an adjudi-
cated patent has almost gilt-edge security. But new
suits can always be brought to invalidate it,
. Obviously the most profitable method of dispos-
ing of a patent is for the patentee to invest suffi-
cient money to popularize his invention through
the country, providing, of course, that his husiness
experience and ability will enable him to success-
fully manage such ‘a gigantic project. On the
other hand I have known of energetic and experi-
enced persons who began merely to peddle their
inventions from house to house and later devel-
oped into millionaires through the profits reeeived
from the gradually established business. In fact
one of the wealthiest manufacturers of fountain
pens was a poorly paid life insurance salesman when
he conceived the idea of a present nationally
known and used pen. Ile resigned his position im-
mediately and began to make the pens in his cellar.
The first year was hard going and a net profit of
only $600 or $12 per weck, was earned, but each
year proved more profitable until today the sweep-
ings from the floor of the room in which the gold
points are polished brings $15,000 per mouth,

Thomas A, Edison’s first salable invention
brought him about $18,000, but it was worth con-
siderably more. Yet at the same time he had no
capital with which to manufacture and sell it, so
he accepted the comparatively small sum of money

(Continued on page 952)
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MY PATENT

INVENTORS

Write for these

At the left is a view

of my drafting and
specification offices where
a large staff oi experienced
experts are in my constant
employ. All drawings and specifications are pres
pared under my personal supervision.

PROTECT YOUR IDEAS
Take the First Step Today~—>T'%

lf you have a useful, practical. novel idea for any new article or for an improvement on an old one, you N

should communicate with a competent Registered Patent Attorney AT ONCE. Every year thousands of A\@
applications for patents are filed in the U. S. Patent Office. Frequently two or more applications are made o/ S

for the same or substantially the same idea (even though the inventors may live in different sections of the CLARENCE A. OBRIEN
country and be entirely unknown to one another). In such a case, the burden of proof rests upon the last ST oy

application filed. Delays of even a few days in filing the application sometimes mean the loss of a patent.
So lose no time. Get in touch with me at once by mailing the coupon below.

No Charge for Information Strict Secrecy Preserved
on How to Proceed

Write Me in Confidence
The books shown here contain valuable information relating to

patent procedure that every inventor should have. And with All communications, sketches, drawings, etc.;
them [ will also send you my **Record of Invention’ form, on are held in strictest confidence in strong, steel;
which yoxé can skgtch your ildea and estall)lisglits date bgforc]a
witness. Such evidence may later prove valuable to you. Simp .
mail the coupon and | will Zend y(l:u the books, and};he " Recorc}; au?horlzed members of my staff. Feel free Lo
of Invention " form, together with detailed information on how to  write me fully and frankly. Your case will
proceed and the costs involved. Do this NOW. No necd tolose have my personal attention. It is probable
a minute’s time. The coupon will bring you complete informa-
tion entirely without charge or obligation.

fireproof files, which are accessible only to

that I can help you. Highest references.
But FIRST—<lip the coupon and get my

Prompt—Caresul free books. Do THAT right now.

Efficient Service ° ° .
This large, experienced organization devotes its entire time Mall tms coupon ”OW.

and attention to patent and trademark cases. Our offices

Supreme Court, District of Colusmbia;
United States Court of Claims

Practice confined exclusively to Patents, Trademarks
and Copyrights

are directly across the ctreet from the U. S. Patent Office. | | q '

We understand the technicalities of patent law. We know ] CLARENCE A. O BRIEN, 1

the rules. and requirements of the Patent Ofﬁge. We can i Registered Patent Attorney,

proceed in the quickest, safest and best ways in preparing } 53-D Security Savings & Commercial Bank Bldg.; l

anapplication for a patent covering your idea. Our success X D.C |

has been built on the strength of careful, efficient, satis- ] Washington, D. C.

factory service to inventors and trademark owners located | Please send me your free books, “'How to Obtain a Patent,” i

. t . . . - . A . o

it every state inshe Union ' and ‘' Invention and Industry,” together with your *"Record of :

’B 3 | Inventicn "’ form without any cost or obligation on my part.
Clarence A. O'Brien | i
Registered Patent Attorney (] Name. .. e I

Member of Bar of : Supreme Court ot the United »
States; Court of Appeals, District of Columbia; l Adress. .. o oo e []
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Avnatnon
Brings Quick

O young men of daring no other
field of work offers such a fascina-
tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation. As yet, aviation is practically
in its infancy. But now is the time to

get in.,

Amazing Opportunities
in Airplane Industries

In the automobile industry and in the moving
picture business hundreds of men got rich by
etting in at the start. They made their success
gefore others woke up. Today, these lines offer
no greater ’Fportunmes than a hundred and one

others. BU

AVIATION IS NEW. Get in while

the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men,

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating

as the actual work,

Every lesson is full of in-

terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is
like readmian interesting book that tells gou

a nly

thin
one

you

ve always wanted to know.
our each evening will give you the basic

training in a surprisingly short time.

One student, S. F. McNaughton, Chicago, says:
“Your lessons are like a romance, and what

Fascinating
—Daring—
Big Paying

Prepare Now for One
of These Positions

Acronautica] lustroctor
to $150 per week
Aecronautical Engineer
$100 to $300 per week
Aeronastical Contractor
Enormoas pro
Aeroplane Repairmas
$60 to $75 per week
Aeroplane Mechanician
$40 to $60 per week
Asroplane lnpector
$50 to $75 per week
Acroplane Salesman
$5000 per year and up
Aecroplane Assembler
$40 to 365 per week
Aecroplane Builder
$75 to $200 per week

is more, after one read-
ing, the student gets
athorough understand-
ing. One never tires of
reading them.” James
Powers, Pa., another
student, says, “‘l am in-
deed surpnsed that
such a valuable course
can be had from such
ractical men for so
ittle cost.”

Personal

o
Instruction
by Experienced Men
Men who have had ac-
tual experience give
* u personal attention.
hey select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. [Each lesson is
easy to read and un-

derstand,

Get Big FREE Book—Now

Send coupon below for New Book, )ust out, *‘Op-

portunities in the Airplane lndustry

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. 1422 Chicago, Lil.

American School of Aviation
3601 Michigan Ave., Dept. 1422 Chicago, Ill.

Without any obligation, send me your Free Book,
**Opportunities in the Airplane Industry’’, also infor-

mauon about your course in Practical eronautics.
Name

Street.

City. e .State_.._.____

T
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}  Marketing A Patented |
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; Invention )
: By LEO T. PARKER ;
t (Continued from page 950) )
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-and utilized the returns to experiment with other
ideas. Soon another m\cn(iun was patented for
which he received $40,0

When attempting to scll a patent for a cash sum
it is advisable, when practical, to build a model and
chart the various advantages such as cost of man-
ufacture, efficiency, simplicity of operation, econom-
ical operation, and all othet points in comparison
with competing products. In this manner, when
taking a fair volume of sales as a standard, the ap-
proximate value of the patent for 17 years may be
estimated, thus providing a reliible - - upon
which the requested selling price of the ; _..nt can
be convincingHy shown to be reasonable.

A complicated invention involves other considera-
tions, simply because considerably miore mouey and
experience is rcqulrcd to successfully market  it.
Therefore, unless an inventor is possessed with al-
most unlimited finances it is better for him to ar-
ganize a company to promote the invention and take
a portion of the stock for his payment. It is best
for an m\(n(or to re!'un at least 51% of the stock
for his interest to insure himself a safe foundation
upon which to stand in later organization and sales
promotion, Sometimes investors will not advance
money to promote an invention and permit the in-
ventor to retain a controlling interest in the com-

any, but at any rate the inventor should insist
or it as his payment.

1f a company is not organized then it is best to
interest an established manufacturer in purchasing
a complicated invention, or to sell it on a royalty
basis with a reasonable cash payment when ‘he
contract is signed.

~

Artists of the Microphone
By CHAS. D. ISAACSON
(Continued from page 931)
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cannot handle them. We figure there are
at least fifteen thousand telephone calls wait-
ing in New York and Brooklyn alone, and
there are hundreds of out-of-town calls.”
I do not think I will again give my num-
bers to find out if people are listening in.

Have you heard that WRNY has been
honared by the Metropolitan Opera Company
in hd\mg been chosen as its official broad-
casting station? This is the first time that
the Metropolitan Opera Company has paid
attention in any way to the radio. We he-
lieve it is a precursor and forerunner of many
further developments from a radio point of
view. My compliments again, if you please,
to Mr. Otto H. Kahn, Giulio Gatti-Casazza.
Edward Ziegler and Billy Guard.

Now WRNY is the official station of the
Federated Women's Clubs of America.
Under the direction of Mrs. Edgar Cecil
Melledge the strength of the Women's Clubs
expresses itself through this station.

A little understanding of what this means
might be conveved by this fact: there are
more than four hundred thousand club-
women in New York City alone, more than
eight hundred thousand in New York State
and more than four million in America. The
opening gun in this direction was very im-
pressive.  The Grand Ball room was fillad
on the morning of Novemher 17 with the
leaders in women's club life, including such
women as Mary Garrett Hay, Mrs. William
Dick Sporborg, Mrs. Charles M. Dickinson
and Mrs, John Clapperton Kerr. You see
WRNY is gradually becoming the station of
big groups.

And now I want to tell you what is the
most important thing that has happened
since T wrote you last. T have just sent to
press the Radio Forecaster. Tt is a 64-paze
book which gives a six months’ program of
\WRNY from December 15 to June 15, with
pictures of all the artists who are featured.
and stories about them which enable the
WRNY listeners to know the interesting

(Continued on paue 964)
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TO THE MAN WITH
AN IDEA

I offer a comprehcnsive, experienc-
ed, efficient service for his prompt, le.
gal protection and the development of
his proposition.

Send sketch, or model and descrip-
tion, for advice as to cost, search
through prior Unitel States patents
etc. IP'reliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable fnformation and form
for properiy disclosing your ldea, fies on
request.  Wrlte today.

RICHARD B. OWEN, Patent Lawjer

164 Owen Building, Wuhunnton D. C
41V Park Row. New York City

Personai Instruction
By ¥all B4 = Tawyer

orlaw trained

business man. Qualify

to earn $2,500.00 to

$15,000.00 a year.

Unmnltymoﬂwds. WI‘I’IONLOW.EASY'I‘ERMS Textbooks
£ S R R T
!ndon.d b& dents, PERWNAL INS‘I’RUCTION Guaun:
oarh aduate faling to pas: r eXams.

tn for ce Write

r

TIO OFFER
(sopdencyuo'.r .;E&Pt:cufln and bo':k on law Fa
AMERICAN CORRESPONDENCE SCHOOL OF LAW
Dept. 1422 3601

PATENTS

BOOKLET FREE HI GHEST REFERENCES
PROMPTNESS ASSURED EST RESULTS
Send drawing or model for enmlnntlon
and report as to patentability

WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W., Washington, D. C. \

INVERTIONS <

ommercialized

ON A CASH OR ROYALTY BASIS

In Bysiness 25 Years -Complete Facilities-References.

urie ADAM FisHER MFe. Co.
205D Enright Ave. St. Louis, Mo.

who derive larg-
N NT R est profits know
and hted Ccrtan}

simple but vital
f:'ncls bcfore applying for Patents. Our hook Patent-
Sense gives those facts; sent free. Write

LACEY & LACEY

644 F STREET, WASHINGTON, D. C.
Established 1869

BLUE BOOK ON PATENTS

and Priority Record blank gratis.
MONROE E. MILLER, PATENT LAWYER,
411-6 Ouray Building, WASHINGTON, D. C.
ELE¢ Tlﬂ( AL .-\\D MECHANICAL Lkl'bl{T

INUENTOR reasonable.

Quality service. I'atent booklet free.

AMBROSE T. BUCKLEY —P
30 Church St. m"r:.:"v?;"rﬁycm

Patent your invention. Costs

T'ay as you earn.

The Famous KON-VER-TER Slide Rule
[nstantly adds, subtracts, divides,
multiplles, converts fractions or
dectmals of an inch. Gives sines,
co-sines, versed sines, co-versed
sines, tangents, co-tangents, se-
cants co-secants of angles direct-
ly. Gives square roots, squares,
cube roots. cubes and fifth roots
and powers of all numbers. Log-
arithms, co-logarithms, anti-log-
arithms. Instructions with rute,
Del.uxe Model $3. Cash or C.O.D
New England Novelty Company
Wakefield, Mass.

S Print Your Own

___ Carda, Staticnery, Circulars, Paper, ete. Save
- money. Print for others, big profit. (,umplete
outfits $8.¥5 Job &!"L‘ﬁﬂ $13, $35, Rotary $150, A
easy, rilea sent. Write for rntalog presses typo
ctc. THE PRESS CO., Y 47, Moriden, Conn.
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'NTS TRADEMARKS
. COPYRIGHTS!
OUR OFFER:

A Your first step

Beiore disclosing an invention the inventor
should write for our blank form “RECORD
OF INVENTION.” This should be signed,
witnessed and returned to us together with
model or sketch and description of the in-
vention for INSPECTION AND IN-
STRUCTIONS.

No Charge for the Above Information

Our Four Books Mailed i

Free to Inventors “Chicago, I1L, Office

Our Illustrated Guide Book Suite 1114 Tacoma Bldg.

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S. Pat-
ents. Our Methods, Terms, and 100 Mechanical -
Movements illustrated and described.

OUR TRADE MARK BOOK

Shows value and necessity of Trade Mark
Protection. Information regarding Trade
Marks and wnfair competition in frade.

OUR FOREIGN BOOK

We have Direct Agencies in Foreign Coun-
tries, and secure Foreign Patents in shortest
time and at lowest cost.

PROGRESS OF INVENTION

Description of World’s Most Pressing Problems by
Leading Scientists and Inventors

TO HAVE YOUR CASE SPECIAL AND
-ImportQNt AVOID DELAY YOU SHOULD HAVE
YOUR CASE MADE SPECIAL IN OUR OFFICE to secure protec- : 1
tion, save correspondence and obtain early filing date in Patent Office.
To secure special preparation of your case send $25.00 on account with
model, or sketch and description of your invention. :

ALL COMMUNICATIONS and DATA STRICTLY CONFIDENTIAL
INTERFERENCE and INFRINGEMENT SUITS PROSECUTED

New York Office

Suite 1007 Woolworth Bldg.

= = -
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Sl EFER

Philadelphia, Pa., Office ’ é ¥
Suite 518-519 Liberty Bldg. > E Pi,jiﬁ {

FAELLET
SECHRSEET
[ §.5-89%:0%

-REAESE

CRERZ T

L4

Private Office, Victor J. Evans, with View of Patent Office Through Window

I_Highest. References PromptTAttention Reasonable Terms

VICTOR J. EVANS & CO., Patent Attorneys|

Main Offices: 779-9th Street, N. W,, Washington, D. C. |
FREE Gentlemen: Please send me FREE OF CHARGE your I
books as described above.

COUPON NaAamMe. . .t i iiit ittt etessrasroeronotsssasssearsonsossnns l San Franciscc, CaL’ Ofﬁce

Address. .. e S S PP A S g [P | Suite 1010 Hobart Bldg.

= .~

Washington, D. C., Office

Yictor Bldg.
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1

New York Electrical School :
29 W. 17th St., (]
New York, N. Y. :
Please send FREE and
without obligation to me :
your 64-page book. 1
1

[ ]

.................... Name 1
[ ]

[ ]

.................... Street 8
[ ]

[ ]

................ City !

Master Electricity
By Actual Practice

The only way you can become an expert is by
doing the very work under competent instructers,
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 sthe Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn bv Doing” School a man acquires the
art of Electrical Drafting; the best business methods and
experience in Electrical Contracting, together with the
skill 1o insiall, operate and maintain all systems for pro-
ducing, transmitting and using electricity. A school for
Old and Young. Individual instruction.

Over 10,000 Graduates are Successful Men
in the Electrical World

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

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

Let us explain our complete course to you in person. 1f
you can’t call, send noac for 64-page book—ir's FREE
to you.

New York Electrical School

29 West 17th Street, New York

NEW VEST POCKET
ADDING MACHINE

2sll WS

Total visible at all times. A pull of the finger clears it.
pencil stubs and scra
Paper todo your figuring. Carry a Ve-Po-Ad.
Send no money,
. Just name and ad-
dress and we will send machine tpaid.
\ Pay postman on delivery $2.95, l?::
(Rl 10 days to prove it does all we claim. If
| not perfectly satisfied we will refund your
| mpney. Limitea gupply. Send order today.
Adding Mach. Corp., Dep. 162
Washington St., Chicago, 11I.
Here’s a money maker.
Splendid profit.

Adds as rapidly and accurately as a s
machine, yet fits the vest pocket,
Mechanically perfect. Easy tooperate
—nothing toget outof order, Everyone
who uses figures should own one.

Counts Up t0 999,999,999

Don't carry a pocket full of

10 Days Trial

Reliable
184 W

wants one.
for special offer.

cers. Prices $.20 to

Se

deslgns made on request.

METAL ARTS CO., Inc.

CLASSRINGS&KPINS
O Largest Catalog Issued—FREE
Samples loaned c]asss offi-
8.00

each. No order for class, society, club
emblewas too large or too small. Specisl

South Ave., Rochester, N.Y.

$25 to +100
N for One
Drawing

Learn to Dra
at Home

Become an artist through an amazingly eass method—
right at home In spare time. Leam IMMustrating, Design-
Ing. Cartooning. Tralncd artlsts earn from $30 to over
$250 a week. FREFE 1OOK tells all about this slmple
method of learning to draw and gives detalls of special
free offer. Mail posteard now.

WASHINGTON SCHOOL OF ART
Room 262-D), 1115-15 St., N. W., Washington, . C.V

it for

Everybody
Write

Insure your copy reaching you each
month. Subscribe to SCIENCE &
INVENTION—$2.50 a year. Experi-
menter Publishing Co.,, 53 Park Place,
New York City.

®
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Tarrano the Conqueror
(Continued from page 948)
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girl overboard. She fell into the water with
a scream of laughter; came up like a mer
maid and they pulled her aboard, the veils
and her hair clinging to her.

At last Tarrano signified that we must
go. It was upon me then to make an efiort
to draw back, to keep Elza and Maida at
the palace with Georg and me. My heart
was heavy with foreboding. Amid all this
laughter and music—pleasure of the senses
reigning supreme here in the Great City
tonight—I could not miss a sense of impend-

D TS YwWewwws

ing evil. The slaans propelling the boats
were stolid and grim. Not for them, this
dalliance. Not for their women, this music

and laughter, these daring costumes to dis-
play their beauty. The slaan women, drab
with work, were slinking about unnoticed.
Often I would see a boat of them slip by,
furtively, in the shadows. Drab women,
watching these beauties, resentiul, sullen—
and with what purpose smouldering in their
hearts 1 could only guess.

The very air—to me at least—seemed
pregnant with impending evil. I know that
Georg felt it too. Often I had caught his
eye as he regarded me. Once he started to
whisper to me aside, but like a flash, Tar
rano with his microphonic ear, turned to
interrupt us.

I wanted to stay with Elza at the palace.
Suddenly | was afraid of Tarrano, more
afraid for Elza than I had ever been. And
who, and what was this Red Woman? Maida
knew, of course. Maida had been very solemn
for hours; thoughtiul; almost grim. And I
had seen her lips tighten when Tarrano told
Elza of the Red \Woman.

And the slaan in the water who said he
did not blame us. He had warned us to
guard ourselves., But how? There were no
weapons.  On this night of pleasure nothing
would have been more incongruous.

And that metal cap in the water with a
man’'s face behind it? An Earth-man of
my own race! \What did it mean?

I was perturbed—irightened. But I did
not demur when Tarrano led us to his
flower-bedecked barge. Of what use?

We were paired. Georg with Maida: Flza
with Tarrano. And I? Tarrano told me
curtly—and with a smile of ironic amuse-
ment—that when we reached the festival so
handsome a man as I would have no trouble
engaging the attention of some Venus-
maiden.

On cushions in the barge we reclined
while our slaans poled us along the streets.
Tarrano was feeding sweets to Elza as
though they were gay young lovers. Poor
little Elza! She was frightened. Her face
was a trifle pale, her lips set. But she, too.
knew that we were wholly in Tarrano's
power, and she made the best of the situa-
tion. Sometimes she would laugh gavly;
but I could not miss the note of fear in it.
The progress of our barge was slow. Boats
clustered around us, their occupants pelting
us with flowers. A deluge spray of perfume
was turned on us—a heavy, exotic scent,
almost cloying. It lay redolent on our gar-
mets for hours.

Presently Tarrano gave us masks. And
long robes for Maida and Elza to cover the
gay holiday dresses they were wearing.

At the edge of the city a canal had been
dug through the hillside. We passed slowly
through it, under archways of dangling col-
ored lights. around a sharp bend and came
upon the Water Festival. And—with im-
pending tragedy for the moment forgotten-

I gazed for this first time at such a scene
of pleasure and beauty as I had never even
imagined.

(To Be Continued)
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“BUILD YOUR OWN’* WITH **RASCO’’ PARTS!

Buy from the Oldest and Original Exclusive

We pay ALL transportation charges in U. S.

Order direct

from this page

a
ALL

Rad

{¢)

Parts Bouse ih the United
GOODS SENT PREPAID IN 24 HOUR
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States
S

Money refunded if

goods do not satisfy

P
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Dial Marker

The big little thing you
have been walting
the

panel and mount

marker above

Nickel plated and nollsln-dI

F7788 Dial Marker,
three for .,..........5.10

I /

-

Pacent S.L.F. Condensers
The famous Parent SLF
Condenser. T he latest

room than most others,
F4432 .000:
| plate .........
F4433 .0005 mf.
vlate

33

. 3.95/F3523 0005

[SPECIAL PRICES FOR FEBRUARY |

Al b b b b A i b A

¥

SLF Condensers
L.awest prives ever offered.
Despize thia low pricc,

for. \ward in condensers. Stur-|these condensers are made
Just drill a hole in the (y, ecompact, take up less |with preclsicn alurrinum |best on the market.
rubber
the dial. |MInlmue insulation uscd. [insulation. Money back if

stampings, hard

not satisfactory.

‘‘Guaranteed’’
Vacuum Tubes
We conslder the ‘‘Guar-
anteed’’ tube one of the

tube replaced If defective,
providing fllament lights.

Audio Transfermer
Thls is the famous 1’acent
Audiuformer. Nickel case
.is grounded to hase. kx-

Any tra high degree of ampli-lieriy(s, Jmpregnated coils.
Minlmum dlstor-|

fie1tion,

tlon and reaction.  itlnd-

Calibrated curve goeswith |ing posts and solder Jugs. gocaini rself.
2.95 F3513 ,00025 i3 pl..$1.06 each tube. assembling it yoursell

R-tlo 3%; to 1

F3517 00035 17 pl.. 1.20|F701A 5 v. .25 amp.$1.25{F2811 .‘lountml'(rnc $4.50

23 pl.. 1.35/F799 3 volt .06 amp. 1.25/F28¢2 VU'nmountwel .,

3.15

Sponge-Rubber Cushions
Get vid of tube nolses
due to vibratlon. Softest
sponge tubber made. Size
215”x3”, %" thick.

F8989 Sponge.tubber

F1100 Ratio 4%_1__31.4o‘cushions, each .....$0.12
|F1150 Rotjo 6%.1., 1.40iSix for ........... 0.60

Audio Frequency Trans.
former

better  Transformer

Jllghest class ma-

No
made.

Sileon  steel  stamplogs
nsed. 8ave 50 per cent by

Universal Socket

Takes now type
tubes as well as old stan-
dard UV’ and  “¢”
types.  Made entirely of
I lantite No capaelty
effect between plate and
grid. Now phosphor I'ronze
wiping crntacts. .Standard
muounting type.

F6514 .............80.49

<@ 22

Rasco Vernier

wlil do anythinz and
erything a  vernler
accomplishes ?

Uleverest  vernler
Can  be used
dial.  Seft
engages alal,
ome apart,

ev-
dial

made.

with

rubber
Nothing to

Y last for years
rintdy” feather.

F1450 Vernler,.....$0.12/0f two

FONEXUSHIONS

Why use a vernier dlalfy
wien a vernler attachment \::ld:'.‘ ofggepcneeifrubber;

wearlng your recelv-
«rs a pleasure. Iositive-
ly exelude all nolses and
make reception a pleas-
ure,  Npongo rubber will
Lixht as
Sanjtary,

F3550 Ionekushions, sot
$0.35

Mierovern

THE vernler dial for ex
ira sharp tuning. Noback-
laxh.  Speetal finish per
wits legging of stations
on hal. Beautiful appear-
ance.  Comes In gold or
silver flnish. State which
wanted.

F3086 Microvern, any
finish ...........$0.76

1
Rasco 180° Variocoupler
Silk wlre wound on hake-
| ite tubes. 8ix taps. Wave
|length, 150 to 600 meters.
IFor panel mounting. 3"
shaft.  Your inoney re-
funded if it is not all we
clalm.

Dial Button

Made in blue e¢namel and
goid, to be worn in but.
ton hole. Ervery radio fan
fwants one. % diameter,
hest gold plate.  Perfect
freproduction of radio dial.
F77I99 Dial Button,

Jeh L,

Vacuum Tube Shell

Nlekel plated shell for the
man who bullds his own.

506 1508 75
Cord Tip Jack

(77 woev) 1
Takes place of binding|All Illustrations %

Brass Nickeled Brackets
posts. Cord tip firmly|F1505 Rracket, each

1 holes to attach to sub-
base. Eacn shell comes
complete with 4 phosphor
brenze  sccket  contucts.
Iace iltus, 4718,

F4747 Vacuum Tube Shell

©.$0.25 .nd Contacts ....,.$0.46' Hach ..............$0.18

slze.

$.05
ripped by jack. Made of| F1507 Dracket, each .05
g. ppec W A N F1509 liracket, each .04
tirass, niekel plated. Screwl F1476 Dracket, each .05
(0 attach lead wire. No F 506 Iiracket, each
soldering necessary. F1490 DBracket, each
F1500 (Cord tip jack, F1475 Bracket, each
F 1508 Dracket, each

!

Copper Ribbon
00053 thick.
F700 %" wide; F701 K"
wide; F702 3-16” wide.

All sizes per foot...$0,01

Copper Foil

L001” thick, 4" wide.
F5025 Copper IFoil, per

F3100 Variocoupler pre-ifout ...............$0.10

padd L .............80.05

10-foot length ..... 0.80

Y
Rasco Clin Leads
Invaluable for experimen.
tal work. CHp lead hooks
.In a jiffy onto any wire,
ibinding post or conduc.
tor.  Safest experimental
lconuection.  Brass clips,
1 foot sflk wire, green or
red.

F7837 Clip Leads, ea.$0.12
Dozen lot ...........1.35

|

Adapter

I*acent Improved Adapter.
Takes 199-type tudes. IFits
standard  201A sockets,
I’hospher Dronze springs,
short elreults fpossible.
1tukelite melded,

FE521 Adapter .....$0.36

' Hard Rubber Panels
Push  1'uli  Transformer lgyohest dielectric
tor many new cirewits. |gponpth as per Bureau .
See any radio magazine, [0 Standards.  Beautiful
Made of best materials. hjeh finish.

Coils fmpregnated. Nill- N "
con  steel  laminations. (F7100 _5110:.1.1’_3”
Mave 50 per cent by as-|F7120 _A_Hﬁx{!'l!{”
semblng yourself. Sim-|F7140 Txlix3-16%
e instructions furnished, |[F7180 7x1Rx3-16"
FI159 Push-I'ult Trans-|F7210 7x2ix3-16%
former,ratio6% to 1 $2.95|F7240 7x24x3-16

PUSH.PULL

T
- g
i

=4
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Low Loss Tuner
Same type as used In our
LOLOS EXIPLORER.
Tunes from 200 to 600
weters. Hard rubber In-
c.tlation throughout.  Sil-
ver plated primary, Sec.
ondary 1, C, C. Tiekler
ailk insulated wire,
F2690 Tunecr .......$5.00

“T" Wire

Noeold.

C tors
little article
troubles when

This big
~olves all

wire, Can he attached
with a pair of pllers.
|F2975 T’ Wire Con-
nectors.

Lugs
Finally, a rcal sollerless

[lug  is  here. Snoldering

making T’ wire connec. [positively done away with, Tuned
tlons, Made to 1ake 1-16” |Takes suare or round bus sets.
square or round bus-bar bar, which it holds with a 550 wave-length. 3" diam-

vise-like grip. Perfect
connectlon, Just slide bus
bar into slip-grip,

) Low Loss Coil
Same type as used in
Freshman and othe
Radle  Frequevey
D.C.e. wire.  200-

eter, 17
thick 4
primary,

wide, 5-16"
connections,
secondary.

2
2

12 for.....$0.10 F3727 Lug, 25 for $0.20 F2629 J.ow Loss (oil $0.43

Binding Post Strip

engraved lettering.  Two
nickel brackets fer mount-
Ing. 7 hard rubver blnd-
Int _posts. TANTCS
COND Aty o

n—
CAMIY B4

F870 RBinding I’1sts $0.35

Mude of hard ruther, gold| AN our lugs are tinned. This Switch is praduced

sloi 31 305 308
Tinned Nickel Lugs

Battery Snap Switch

;FSIO Iirass Lugs for No. under high standards of
|X _serew, doz.......$0.10 workmanship. ~ Action s
|F311 CopperlLugs for Nus. Ipositive,  Solderless con-
6 and 8 serews, doz.0.10 tact serews used. One hole
¥ . mounting,  Nlckel-plated
l. 0/all over. Most serviccablo
F308 CopperLugs switch made. N
serew, doz. .........0.101F7986

85

650Gy 6517 | 202

| %AS? 3(180]

[ oy
snov__j@—ﬂ

1425-3616 %

Phone Plugs
Sold from
everywhere,
composition shell and pat-
ented cord tip holder, Fin-
est workmanship through.
out.
F1030 Rasco Telephone
Plug. Each .......$0.22

Bakelite Socket

50¢ to 65c Octagon shape, Four nick-|!!
Hard rubber [el binding posts, phosphor p,,

bronze contact
Rest hrown hakelite,

|(-mlrety of compueition,
(Best rade.

springs. |lat.

F6510 Bakelite socket $0.40 1tar, L.,
|F6500 ‘Tube Socket. Made| -

Kach..$0.35|ozen ..

Binding Post Name Plates

ia. %" iese styles:
Phones. Greund, —
ut, A

Rat, -,
fuput, A’
v

New!
B’ Bat. 3
F6000 Name Platcs,

rpy

$0.15

Roberts Coils

amond weave colls, used
in standard Roberts Cir-
cult. ‘Tunes 200 to 570
meters, Used in 2, 3, or
4 tube circuits, These are
genuine Siekles oils, not
imitations. Set comprises
two units, as illustrated.

F-8112, Roberts
Colls ..............$5.95

{00-Ampere Sternge Bat.
teries
Guaranteed for two years.
Only mew material used,
Genuine hard rubber case.
Acld . proof terminals.
Hard rubber vents. S.rong
carrying handle. Written
ruarantee goes with each.
F-9100, 6.volt 100-am-
pere hour bhattery ...$9.50
Shipped express collect.

leaving out nothing
you.

The V.T. as a det

tector; three

fiers: radio and
ampliifier;

; all Reflex Cire

RADIO SPECIALTY COMPANY,

Brooklyn, N.

F

actories:

clearly, all values naving been given,

Just to name a few of the elrcuits:

amplifier; all Armstrong circuits; one.
step radio frequency amplifier and de-
stage audio frequency
amplifier; short wave regenerative cir.
cuits; 4-stago radio frequency ampll-

inductively coupled ampli-

“Rasco’’ Posts
Made of hard rubber com-

5 |position,
, |F650-51

Each .....$0.06
F202 Iias nickel plated

|bottom, each .......$0.08
* |Dozen, each style...$0.70

|F122 Injtialed
|Posts, Set of
ll'er Net ........

Binding

Cord Tios
Standard phone cord tips,
nickeled,

F315 Eaeh ........$0.03
Separable Cord Tips
No solder required. Wire
goes In ferrule.  Shank
holds it tight. Nickel

plated.
..$0.06

Brass Rods

“Perfect” Lugs
These new and improved
lugs are brass, nieckel
plated, flattened on top
as shown. Made of a
single plece of metal
Lead wire goes into tube,

F3110, F308C ‘‘Perfect’’
Lugs. Each ........$0.02

Sold in 6
F8032
length
F6032
length
F1425
round,
F3613

iengths only.

o b A h b A A

o ...$0.06
Rod. plaln, %”
length ......$06.10
Rod, plain 2.168”

F2900 Each.....

Yozen lots ........ 0.200round, lenuth .....$0.06

New 1926 “*“Rasco’” Catalog No. 15

CONTAINS 75 VACUUM TUBE HOOK-UPS,
300 ILLUSTRATIONS,
ANl Armstrong Chreuits are explained

500 ARTICLES

that could puzzle
ector and one-step

A

audio  frequency

ult.

FREE

<%= CARD

POSTAL

BRINGS IT

100

AhbAA D oA Ao

NEW

Battery Lead Tags
Latest w?l,nkle, m.g. jn High heat Dhakelite base,
metal, nickel.plated, pcl- Come with tapered, knuri-
ished. Clamp tag on bat- ed knob, 2%” dla, Com-
tery wire, and it wen't Plete with pointer.
off. These five styles:

, "B 4 Det',|F4310 6 ohm ......$0.38
, “A 4", and “A[F4311 30 ohm ..... C.44

g F4312 I’otentiometer

FB8030 Tags, set of 10$0.151200 ohms

Rheostats and Potentio-
meters

veieenes. 0.50

Par
_Eldridge,

I§_glalgg. New York City
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—as taught in the Great COYNE Shops—

Prepares You for a

Big-Pay, Fascinating
Steady Job!!!

Electricity is the Field of Wonderful Opportunities
today. It offers BIG PAY, clean, fascinating work
and = steady employment —anywhere, any time)
COYNE-TRAINED MEN are in demand because
COYNE training is complete and thorough.

Complete Electrical Training
in 12 Happy Weeks at COYNE
My newly-enlarged Electrical Course §s the result of
27 years of experience, solving the needs of young
men and of the Electrical Field, My course is abso-
lutely thorough, easy to master, covers every single
phase and factorof the subject and fits men for BIG
Electrical jobs, HIGH-SALARIED, thrilling joba,
YOU DON'T NEED ADVANCED
EDUCATION OR EXPERIENCE

OF COYNE My EMPLOYMENT DR
Trained Men | et ajon toram san
EARN $60 Wiile Eralning and pey
sists you to a good job

TOS200 | i

A WEEK whlhout et oS

Specialists
in teaching
Electricity. ]

quarter of
a century

4
Send Right Away for My Big FREE Book
and Special Offer of 2 Big Extra Courses

Besure tosend atonce for my big FREE BOOK con-
taining 161 actual photos of electrical operations and
methods; also my special offer of 2 Big Courses with-
out extra cost, Write today before offeris withdrawn.

COYNE

ELECTRICAL SCHOOL

H. C. LEWIS, President Established 1000
1300-10 W. Harrison St., Dept. 5332 Chieago

8. C. LEWIS, President
OYNE ELECTRICAL SCHOOL
1300-10 W. Harrison St.
Dept. 5332 Chicago, lllinois
Dear H. C.—You can just bet I want one of those big
handsome FREE 12x15 books with 151 actual photo-
graphs of electrical operations and shop scenes, printed
Lnntwo colors, Send it quick, before the supniy is ex- v
usted, Be sure to tell me all about Special Offer of \
8 Big Extra Courses.

Name

Addres.

~ _/

Science and Invention for February, 1926
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Can Yoy Think Clearly?
By HARRY R. LUBCKE
(Continued from page 902)
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(2) That a single gas contains a large num-
ber of similar molecules, another obvious
assumption.  (3) That molecules hehave like
clastic spheres. Meaning that they rebound
after hitting each other like billiard balls
and that no energy is lost during impact.
(4) ‘That it is possible to neglect the forces
of attraction between molecules except dur-
ing impact, which is to say that the mole-
cules are so small and so far away from
cach other that their gravitational effect on
cach other is inappreciable except when they
liit each other,

Now,-let us take a cube of a gas one
centimeter on an edge for purposes of dis-
cussion. A cube an inch on a side could
just as well be taken, but since the metric
system is used in science, we might as well
get real scientific and use it also.

Let n = the number of meolecules in this

cube (one cubic centimeter).
m = mass of one molecule.
then m X n = d (density). Inother words,
the mass, multiplicd by the number of mole-
cules = density of the substance.

e e

Feature Articles in!
February “Radio News*

Wireless Radio Dancing,
By Hugo Gernsback.

An_ interesting method of providing music
that will mystify the dancers.

The Autoregenerator,

By Sylvan Harris.
Special Cathode-Ray Oscillographs.,
By Dr. C. B. Bazzoni.
The **Peanut” Super,

R e ey

By Morzis Levy.
Awards of the $300 “What's Wrong"
Contest,
A Balanced Reflex Circuit,
By L. W, Hatry.
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Also let V' = volume

& V = theaverage velocity (speed)
of the molecules,

Now it is very safe to assume that, re-
ferring to the picture of our cube in Fig. 1,
Y3 of the molecules are going in the “X™
direction (therefore ¥3 n.); that ¥4 n male-
cules are going in the “Y" direction: and
that 23 n molecules are going in the Z direc-
tion because of the great number of them.

Let us take just one side of the cube,
say the side in the “X™ plane, and consider
a molecule in it. The momentum of a bedy
is equal to its mass times its velocity therc-
fore to mV. Now, if a molecule, say “a”
in Fig. 2 (which 1s the "X side of *he
cube) hits the side of the vessel and stops
it has lost its momentum mV. Since we
have assumed it is perfectly elastic and
hounces away in the opposite direction with
the same speed, the change in momentum will
equal 2mV.

We said that the velocity of the molecule
was V, and since it is one centimeter from
one wall to the other in the cube, it will

1
tike —— seconds for a molecule to cross

this space.
This is because distance (in this case 1

cm.) divided by velocity (V) equals time.
(Thus, if you went 50 miles at a speed of
| 25 miles per hour, it took you 2 hours;
(Continued on page 958)

World’s Greatest
Thought Discovery

An Eternal, Perpetual and Everlasting
Scale in Cycle, or VIBRATION
with Cosmic Energy—The
Key to the Universe
Psychology — on — mathematical — basis

FORETELL BY SCALE

The psychological color scheme, the styles,
advertising leads, the winning letters in names day
after duy and year after year.

Winning energy correet in Fifty-four eonsecutive
games of World’s Baseball Series since 192t and
Dixis Series since 1923 —Either the Psychology of
Place, the Pitcher, or an individual Player in
VIBRATION made an outstanding play, hit or
cateh that won the game.

In Business, or otherwise. tune.in your conscions
Intellectual Energy with subeconseious urge, or Solar
Energy and win! e sure you are in Vibration and
then o ahead. A ""Good Name' invibratlon wlith the
public’s subeonscious mind is worth $£80,000,000,

“*Mass Intellectual-Pressure and the Alpha-Matho
Vibratory Seale”’—18-page booklet contiining the
sreatest thought Discovery of this or any other age,
\‘\{tﬁo Braln-Wave or Alpha-Mathe Calendar—I’rich

Twelfth Edition; Sold Around the World
(The Yorkshire Institute of Insiard placed
order for 500 copies and Books and Authors, New
York, June Issue, “challenges tho scientists '}

MACK sTAUFFER 818 West Terrell Avenuve,

y Fort Worth, Texas, U. S. A.
Credentials: Author of the World's
Greatest i'rofhetic and Psyehological
novel, “‘Humanity and the Mysterious

Money back | Knight,” which foretold the broad.
and casting of “human voice.”” Mareoni’s

10 per cent nmv'ln‘v'en‘lwn. ltt}wv;‘reﬂeet:r." l“color
g music, ‘Wor! ar,’’ the election
m f:{w .d"y' of President "'H.*" and over one hun-
if desire dred other world events.
WRITY, -
Z—YEAE: \
GUARANTEp
)
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: Battery Prices

SMASHED!

To Consumers Only
WY Hereisareal battery quality,
Y ﬂuaranleed to you at prices
¥ that will astound the entire bat-

tery-buying public. Order Di-
rect From Factory. Put the

Dealer’a Profit in yvour own pock-
et. You actuaily suve much more

than half, and so that you can be
convinced of true quality and perform-
ance, we give a Written 2- Year Guaran-
tee. Here is your protection! No need to
take a chance. Our battery is right and
the price is lowest cver made. Convince
yourself. Read the prices!

Auto Batteries  Radio Batteries
€Volt, 11 P'late,$9.50 GVolt,100 Amp.$9.50 |
6Volt 13 Viate,11.80 6Voit;120 Amp.11.50

12Volt, 7Plate,13.00 6Volt, 140 Amp.13.00

Buy Direct—Send No Money
We ask no deposit. Simply send name and ad-
dress and style wanted, Ratterv will be nh:sped
same day we receive Your_nrnler Express C.0.D.
subject to your examination
on arrival, Our ﬁulrlnh-c

e aliow
for cash in full with or-
8end vour Order today
nd vol or
—NOW!
ARROW BATTERY CO.
Dept. 9 1218 So.

Ah
Wabash Ave.,Chicago B ' |

‘“Bow Legs and Knock-
Knees’’ Unsightly

Send for booklet showing
photos of men with and without

THE PERFECT LEG FORMS.

PERFECT SALES CO.
140 N. Mayfield Ave., Dept. 50, Chicago, lil.

erett Big8
8 e Carrying Case Free with
%‘oo%hWonder Telescope. b sections.
Brass bound. Powerful lenses.
. See peopie and cbjects miles
/ away as if tl?ol were close. See

¢ moon and stars as never before.

Useful and entertaining.
“Could tell color of
nere e 4 miles

arrive at

achool 2 miles

" — Mra.

..“"Rlexd numbers
on freight cars mile away .-
P'a lmer, ounndll :;Ielud

of

arri Big 3
5" Send No Money ! *inier 't
Pocope with FREE Case and Strap, deposit wif
Fustman :nly $1.55 plus few es postage. Satis-

faction gusranteed OF denosit returned. — Order Now-
“YFERRY & CO.. Dept 1252 3224 N. Halsted St., Chicagw

"8 BECOME A LIGHTNING
f TRICK CARTOONIS

Make money chalk drawing. Send $1 for snappy
program of trick drawings, with Instructions by a
professional eartoonist. Satisfactlon guaranteed.
Circular free. Balda Art Service, Dept, 4, Oshkosh, Wis.




try for years but he was for many
chemistry work.

Experimental Equipment
Furnished to Every Student

We give to every student without additional charge this
chemical equipment, including forty-nine pleces of labora-
tory apparatus and suppties, and forly difTerent chemlcals
and reagents. Thesc comprise the apparatus and chemteals
used for the experimental work of the course. The fitted
heary wooden box serves not only as a case for the outtit
but also as a useful laboratory accessory for performing
countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Division 4
66-X—WEST BROADWAY NEW YORK CITY

TREASURE

can still be found In

00od Chemists Command High Salaries

and you can make yourself [What Some of Our
independent for life by un- |Students Say of This
earthing one of chemistry’s | ;v ey o v
yet undiscovered secrets. o o g e Sppett S o

Do you remember how the tales of pirate gold used to fire | wax In which they are writter Frakes me vt
your imagination and make you want to sail the uncharted ENE.

seas in search of treasure and adventure? And then you I wish to express my appreciation of vour

0 prompt reply to my letter and to the recom-

would regret that such things were no longer done. But that mendation to the c?ml Flectric Co. I in-

d 9 b - - . sy tend to start the student engineering course at

is a ml_s‘nke- They.ar‘ done (Pdny and ev e_r)dn) not on the work This is somewhat along electrical

desert islands, but in the chemical laboratories throughout Hnn.r but the faet thnthllhnd; recomuyenda -

. . . - on from a rella 8 0ol no doubt con-

your own country. Quietly, systematically, the chemist works. | (idecante fnfluence in helning me to secure the
His work is dithcult, but more adventurous than the blood- | job.—lL VAN BENTIHUYSEN.

Curd“ng deeds of the Spanish Main. Instead of meeting an your course and am still doing nicely. I lope

> al early and violent death on some forgotten shore, he gathers tgohems;gn};{nnr graduate this year.—J. M.

T. O'CONOR SLOANE, wealth and honer threugh his invaluable contributions to hu- ‘ T find sour ourso excellent and your Instrue-

AB., A.M. LLD., Ph.D. manity. Alfred Nobel, the Swedish chemist who invented | tion iruthfully, the eclearest and “best assem-
Noted "Instructor, Lecturer eod | 4y namite, made so many millions that the income alone from | e £ 1 oiée uken, and vaugy 1o e et
can Chemical Society and a practical his bequests provides five $40,000 prizes every year for the From tho tlme 1 was hasing Chemistry It
:E:}ﬂi‘:mx?; to his :rilfml,‘m}an: advancement of science and peace. C. M. Hall, the chemist l,:.“,; "ﬂ;"a.ly’.cmeckhu.; f:tl';mm%uwmmnel . 4
ouly has Dr. Sloane taught chemls- who discovered how to manufacture aluminuin made millions | frieads, and ureing inem to heenme members

years 'engaged in cCommercial through this discovery. F. G, Cottrell, who devised a valu- JAMIN,

able process for recovering the waste from flue gases, James T shall elways recommend sour school to my

; Gayley, who showed how to save enormous losses in steel | friends and let them know how siwple your les
manufacture, L. H. Baekelaad, who invented Bakelite—these 1 am moro than pleased. You dig right In
are only a few of the men to whom fortunes have come | from tho start. I am kolng to get somewhere
through their chemical achievements. you.—A. A. CAMERON.

BURIED

Course:

anticipations, Since 1 have been studying with

ash by proximate analysis. ‘The lessons are
helping me wonderfully, and the interesting

patiently for each fesson.—MORLAIS COUZ-

So far I've been more than pleased with

of such an organization.—CHANRLES BEN-

son: are—C. J. AMDAHL.

with this course. 1 am so glad that I found

I use vour lessans constantly as I find 1t
more thorough than most text books I can

L]
ire.—W)3IL {1, TIBBS.
Now [s the Tlme to S“;D:remklng you far you;r lessons, which I find

° not oniy clear and concise, hut wonderfully
Stlld Chem str tnteresting, | am—ROBT. i1, TRAYLOK.

y l y 1 received employment in the Consolldated

Gas. Co. @ appreciate very much the good

service of the school when a recommendation

Not only are thiere Lboundless opportunities for amassing was asked for.—J0S. DECKER.

wealth in Chemistry, but the profession affords congenial
employment at good salaries to hundreds ol th nds who
merely follow oJt its present applications. ‘These appli- .
cations are Innumerable, touching intimately esery business and every product in the world. The work of the /
chemist can hardly be called work at all. It {s the keenest and most enjoyable kind of pleasuro. The days

in a chemical laboratory usre filled with thrilling and delightful experimentation, with the alluring /

prospect of a discovery that may spell Fortune always at hand to :pur your enthusiasm.
-

You Can Learn at Home V4

To quallfy for this remarkable calling requires elaborate specialized training. Formerly ft was /

necessary to attend a university for several years to acquire that training, but thanks to our

highly perfected and thorough system o° instruction, you can now stay at home, keep your /CHEMICAL
position, and let us educate you in Chemistry during your tpare time. Even with only common /

schonling you can take our course und equip yourself for immediate practical work in a chemical INSTITUTE
laboratory., Dr Sleane gives every one of his students the same careful, personal super- /OF NEW YORK
vision that made him celebrated throughcut his long eareer as a college professor. Your

instruction from the very beginning is made interesting and practical, and we supnly you Home Extension
with apparatus and chemieals for perfarming the fascinating analyses and experimental Division
work that plays such a large part in our methnd of teaching, and you are awarded the / 66-X —West Broadway
lnstitute’s oficial diploma after you have satisfactorily completed tae coursc. New York City
EaSy Monthly Payments / Please send me at once,
You don’t hare to havo even the small price of the course to start. You ean without any obligation on my
pay for it in small monthly amounts——so small that sou won’t fee! them. part, your free Hook ‘'Opportuni-
The cost of car course is very low, and includes cversthing, even the ties for Chemists,”” and full par-
chemistry outfit—there are no extras to buy with our course. Our plan ticulars about the Experimental Equip-

of monthly payments Dlaces a chemical educatlon within the reach ef ment given to every student. Also please
everyono. Write us and let us explajn our plan in full—give us the /m| me about yonr plan of payment and
opportunity of ehowing you how you can cualify for a highly trained / your special 30 day offer.

technical position without even giving up your present employment /

Special 30 Day Offer

Resides furnishing the student with his Experimental /
Equipment, e are making an additiona! special offer for
a short while only. You owe it to yoursell to find out
asbout 1t. Write today for full information and free
book 'Opporturities for Chemists.” 8end the coupon
right now while it is fresh in your mind. Or just /_u)DuESB T S T T |
write your name and address on a postal snd mail
it to va. Rut whatever you do, act today before /
this offer 1s withdrawn. /
DON'T WAIT—MAIL COUPON NOW! CITY....

8.1, Feb. *26.

NAME .ieveceresannncecracccacences

STATE.......ccisecaem




An Easy Way to Learn

PHARMACY

AT HOME

Graduate pharmacists are always in

demand. The work is interesting and
pleasant and salaries are good. Many
young men open drug stores of their own
and become independent.

There’s an easy way to learn pharmacy
right in your own home in spare time,
without losing a day or a dollar from
your present work.

The International Correspondence
Schools course in Pharmacy supplies the
knowledge which it will be necessary for
you to have in order that you may pass
your, State Board Examination.

Just mark and mail the coupon printed
below to the International Correspon- .
dence Schools, Box 6231-D Scranton, Pa.,
and full particular8 anout the Pharmacy
Course or any other work of your choice
will come speeding to you by rcturn mail.

= == — TEAR OUT HERE — — — — — -

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6231-D, Scranton, Penna.

Without cost or obiigation on my part, please send me
full particulars about the subject before which 1 have
marked an X in the list below:—

TECHNICAL AND INDUSTRIAL COURSES

PHARMACY Ctvil Engineer

Chemistry Surveying and Mapping

Autemobile Work Mine Foreman or Engineer

Agriculture and Poultry [ Nteam Knglneering

Mathematics Gas Engine Operating
FElectrical Engineering Alrplane Engines [J Radio
Electriclan Architect

Mechanieal Engineer
Mechanical Draftsman
[ Machine Shop Practice Concrete Bullder
O Raliroad Posltions Structural Engineer

BUSINESS TRAINING COURSES

OSalesmanship Rusiness Management

O] Advertising Industrial Management
Better Letters Personnel Organization
Forelgn Trade Traffic Management
Stenography and Typing Business Law
Rusiness English Banking and Banking Law
Clvil Service Accountancy (including C.P.A.)
Raflway Mail Clerk Nicholson Cost Aecounting

Contractor and Bullder
Architectural Draftsman

Common School Subjects (] Bookkeeping
High School Subjects [0 Private Secretary
O Hlustrating OSpanish 0O French
Name....
Street Address.
City. State
Occupation..

P'rraong residing in Canada should send thix coupon to thr
International Correspondence Schoola Canadian, Limited,
Montreal, Canado.

Save 20750
FREE RADIO CATALOG

Gt the lowest rock-hottom prices

on radlo parts, sets, kits, New free
Radlo Catalog and Guide brimful of
\d:mdnr(l. reliable, guaranteed goods.

Gver 100 Intest hook-ups and il'ustra-
tions. Be sure to get this thrifty
book before you buy. It puts money
in your pocket. Saves you as
much as half on aset. Also please
Include name of radio fan, Send
letter or postal NOW,

we BARAWIK company

104-136 S. Canal St., Chicag

Insure your copy reaching you each month.
Subscribe to Science & Invention—$2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C.
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Can You Think Clearly?

(Continued from page 956)

50
— = 2). Now if it takes seconds to
25
1
go across, it will take 2 X —— sec. to go

\Y%

across and come back, hence —— seconds

\%
between consecutive impacts. The number
of impacts per second equals the time re-
2

quired for one impact ( ) divided into

\7
1 Ay v
one second, or =1X 2— = Hence
the change in momentum, per second, ecuals
\ .
2mV X —-? = mV? for we have a change

in momentum of 2mV for one impact and

there are

impacts per second.

Now, see all that we know starting from
a few simple ideas and symbols. Don't
weaken, the end is in sight.

R e e

THE LATEST HOBBY
$5,000.00 For Models

Models made of match sticks are
simple in construction, inexpensive
to make and may win for you part
of the $5,000.00 that SCIENCE
AND INVENTION Magazine is {
offering for this work. See the j
article in this issue and also Decem- |
ber for complete details. :

1
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If you are confused, read the above over

again,

To continue:

mV? = the average force exerted by 1
molecule on the side of the container.
2R mV? = the average force exerted

by all molecules moving in “X” direction,
but mn=d, therefore:

¥4 d V* = the average force exerted by all
molecules moving in X" direction.

This force is exerted on one square centi-
meter, which is the unit of area, and since
force per unit area equals pressurc;

P = 14 dV® where P = pressure
multiplying by V (the volume)
PV =14dV \*

Now the mass of a substance equals the
mass per unit volume (density) times the
volume: or M =dV where M =mass of
substance.

Substituting M for dV in_

PV =14 d\" \?
we - have
PV 4 M V2

Now, the mass (M) of a given quantity
of gas is constant. The average velacity of
the molecules of a gas is constant if the
temperature is constant.  (This is Charie's
Law, another aspect of the kinetic theory.)

Therefore, since «/l the quantitics on the
right hand side of the equatian are constant,
they can he “C.”

Hence PV = C, ]

Which was what we set out to prove.

A little muddled?  Well, this is to be ex-
pected the first time. Now read it over
once more. or perhaps twice, and see how
everything clears up.
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Cabinet &
Shop Special

i No. 7

$27504

AS ILLUSTRATED
WITH MOTOR

THE MOST POI'ULAR MACHINE PARKS
EVER BUILT! A winner from the start. A real
machine. yet convenient size for the small shup
Does everythlng in woodworking, Has cireular rip
and cut-off saw, 6-inch jointer. 16-inch bandsaw
Lathe and shaper attached il desired at small cost
Operates from any llght socket. Just plug in and
go to workl

Write for interesting circular

The Parks Ball Bearing Machine Co

1553 Knowlton St., Cincinnati, Ohio
Canadian Fac: 200 Notre Dame East, Montreal, Can.

PAR
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| !
HI |-|l|||a|u||11|
WOOD\V'ORI(INGiJ ACHINES

A WONDERFUL Sterling home, made of finest materials,
for only $!78—did you ever hear of such a bargain? Our
amazing new plan enables you to buy direet from our mlll,
saving you four hig profits on lumber, hardware, mill-work
and labor, besides a proved 20 per cent saving In waste.
This is a substantial house huflt to last (not portable).
Buy Direct From Mill—Save One-Third
You actually save fully a third on these beautiful homes.
Send at once for our big hook of homes showin: many tlne
models, priced from £178 to $1.797. We pay the freight,
All materials cut to fit. Satisfaction cusranteed or your
money back. Write at once for our book—it 1z FREE,
INTERNATIONAL MILL & TIMBER CO.
8-7 South Wenona Avenue Bay City
MICHIGAN

| Easy To Earn
$50 to $100 a week

Making Cards Like These

{VERY store in your

neighborhomdl needs dis-
play cards like these! Learn
to make clever show cards
through casy home-study
professional course. Earn
$50 to $100 in full time—

or $25 to $50 in spare
time, Business of vour
own Pleasant work,

Write for big illustrated
'8 | Free Book —also Free
Offer. Washington Show

Card School, Room

_ 262-D, Washington, D. C.
Chemical

Experimenters!

Send for our Free. Mlustrated

Price-List of
CHEMICALS, APPARATUS,
REAGENTS, ETC.
BAKER & UNVERHAU, Dept. S
Hicksville, L. 1., N. Y.




The Light Beam Piano
By A. P. PECK
(Continucd from page 897)
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a nearby table. In appearance it resembled
an ordinary phonograph with an extraor-
dinary reproducer attached to the tone arm,
Used in connection with this instrument was
a standard resistance coupled audio frequency
amplifier and a loud speaker. Obviously,
the reproducer was clectrical in operation
and such proved to be the case upon investi-
gation. Within the casing is a Rochelle salts
crystal which has heen found to have some
very peculiar electrical properties when sub-
jected to physical compression or torsion.
It becomes a generator of alternating cur-
rent under such conditions and this feature
has been pressed into service to act as a
phonograph reproducer.  As far back as the
December, 1919, issue of this magazine we
published an article dealing with such
“speaking crystals,” and even showed a pro-
posed system for producing phonograph rec-
ords with these crystals. Our illustrations
in Figs. 6, 7 and 8 show, respectively, a
photograph of the Crystaphone, as this re-
producer is called. a detail of a Rochelle
salts crystal reproducer such as described in
the issue of this magazine mentioned above.

' IMPORTANT
¢ TO NEWSSTAND READERS

N order to eliminate all waste and un-

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

To
Address

Newsdealer

Please reserve for me ..
SCIENCE & INVENTIO

...copies of

I L ery month
until I notify you otherwise, and greatly 9
I oblige,

Name

4
4
b Address 1
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and a circuit of the reproducer, its audio
frequency amplificr and the loud speaker.
Demaonstration of this apparatus proved that
the device surely lived up to its name, as
the reproduced music was literally as “clear
as crystal” and practically free from all
extrancons mechanical sounds, such as the
usual scratching of the phonograph necdle
on the record.  Although this system oi re-
production is not radically new i theory,
still Mr. Matthews has reduced the system
to practice and has produced a working
model of a crystal phonograph reproducer
that gives most satisfactory operation.

All the time that we had been present in
this laboratory. our eyves had wandered occa-
sionally toward the far corner where. repos-
ing upon two brackets, stoad a queer looking
model of a boat. A photograph of this is
shown in IFig. 9. As soon as other demmn-
strations were over. we promptly proceeded
to ask some questions about this boat amd
learned that it was designed to be controtled
by means of a beam of light. NMr. Lynes
told us that the boat had heen controtled
over a distance of five miles with very great
success.  Proceeding to the side of the boat.
he closed two or three small switches and

(Coutinued on paae 961)

The Future of

the Telephone

IT was fifty years ago that Alex-
ander Graham Bell invented the
telephone, and yet this anniver-
sary is but a milestone in the
progress of telephone develop-
ment. As the giant oak with its
complicated structure grows from
the acorn, so a nation-wide system
has grown out of Bell’s single
telephone instrument.

- The interconnection of millions
of telephones throughout the land,
regardless of distance, has not
come about easily. It hasresulted
from a series of scientific discov-
eries and technical achievements
embodied in a telephone plant of

vast extent and intricacy. Great
econcmies have already been
gained by such technical im-
provements and more are sure to
follow for the benefit of teleplione
users everywhere.

There are still to come many
other discoveries and achieve-
ments, not only in transmission
of speech, but also in the material
and construction details of every
part of the network of plant.

The future of the telephone
holds forth the promise of a ser-
vice growing always greater and
better, and of a progress—the
end of which no one can foresee.

AMERICAN TELEPHONE AND TELEGRAPH CoOMPANY

AND ASSOCIATE

p CoMPANIES

IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FORe
WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION

WANTED

RAILWAY PoSTAL CLERKS

$1900 to $2700 Year

(Postal Salariea Just Raised)
TRAVEL—See Your Country

MEN—BOYS, 18 UP SHoig, Aty sovron

Paid Vacations | Adadress

Steady work. No layoffs.

FRANKLIN INSTITUTE,
/ Dept. M178, Rochester, N. Y.

] Sirs: Send me without charge: (1) Specimen Rail-

way Postal Clerk  Ixamination

Schedule showing places of comlng

to get 8 posltion,

> questione:

c 1. ] Govern-
_% ment examinations; (3) Full particulars telling how
ry

(8]

Y35 060000000000000000000000TOC000 ceveen ceonesses

tion—$2.50 a year.

Insure your copy reaching you each month.

Subscribe to Science & Inven-
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Radio Headquarters for the Finest and BEST Radio Tools

RADIO . : wowm:L| RADIO
[ — =] TOOL SET % L2y HANDI-

_, ﬁ This is the handiest TOOL
B =————————m=R st of tools ever niide
[ e ] for Radlo Work hy i Rends Rus Bar or
thejmaketsiol1lig ¥ 4 wire strips and

el (aous  CYANKEE” % L erape BT
[0 Jir L= bires “and reai:
Serew-driver, ?‘lé in.

L holes, ete.  Tool

i conslsts of 4 in.

long  holding all attachments; 1 Blade, 5% x s 6: 1 black japanned handle, to which is attached wire bending

Iilade, 3% x %; 1 Blade 2% x % ; 1 Countersink; 2 Sock- deviee, with nickeled ferrule and 3 in. long two sided
et Wrenches for ull small nuts: 1 Iteamer to cnlarge hcles reamer.

In panel from % x 1% 1 Wrench, one end 5-16” square | PRICE—No. 702 00000000000 00000000000060A0000Ras 50¢
or hex, for jack, other %” hex., ete.
PRICE per set—No. 708........cc0vveuiennnanns, $3.00

TOOL CHEST
Y HAND DRILL e contists ot “LoCK:
GRIP master handle, 5

T h e hardweod — &% long, black ltubberoid fin-

. . :):nd;t‘aor;u l(;(;:rl,;‘ plated. buffed and with the l‘oll‘\'\'; “.n‘.l)‘ :le\l.l ‘.h\l'"l‘:. 'lljlr(‘klel
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The SImplest Pract'cal Iron frame, nick- awl, large scre\\'drl‘wr. file, scm(chkmvl. gimlet, reamler,

eled parts, ball chisel, small screworiver. Each tool of tine steel, drop

. bearing three jawed chuck holding and centering accu- torged tempered, hardened, and nicely finished. Set comes
Radlo set Made rately round shank drills from 0 to 3-16. Length of | in leatheroid hox with tray,
drill, 12 inches. PRICE—No, 703 ......0c.coiiiiiiininnnnnnin, $1.85
g PRiCE—No. 303 ............ R T $225

SCREW STARTER
and DRIVER

Ilolds any screw by its slot

(S
A with a firm grip, makes it easy
! to place and start screws in dilttenlt places,
Just the tool for the Kadio Constructor.  All

barts heavily nickeled and pollshed.
u wire his set to compare fav- PRICE—No. 304 ........ D ....... ....8t.00

orably with any factory made set. Easfer to use and moare

1
accurato than pliers.  Full directions in box. Made of

The '
PRIGES . gy o0 nished. T —“ ) l-l 1] RADIO
RADIOGEM CIRCLE CUTTER poren-cera| DRILL SET

Especially deslgned for the Radlo UHH H H_E] ] ] T geg{’ofll;lllll‘;r_ 10 straight shank

WIREBENDING
TOOL

For making _eyes, loops,
bends, and offsets on us
Bar wire, With this device
any Radfe Censtructor ecan

fitting 411
Constructor. Made of the finest and breast drills. z’l‘hcl u}Ih(T.

material and equipped with the tlon of these drills has heen

he simplest radio outfit made— —
The pte t € highest grade high steel cutting especlally made for Radie (onstrucfors and consists of
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though you know absolutely noth- PRICE—No, 402 ........ $3.00

401, Name tool but smaller and
not fitted with bead or scroll in
one operatlon.

PRICE—No. 40t ........ $2.00

ing about radio. You receive the
RADIOGEM unassembled, together
with a clearly written instruction
book, which shows you how to
quickly and easily construct the
set, using only your hands and a
scissors. The outfit comprises all

ELECTRIC SOLDERING IRON

A Dperfect tool for Radio \Work. Operates elther on 110-
¥elt A.C. or D.C. The heat element is of Nlchrome,
Which prevents overheating and ascures the desired even

g 2 - ] - temperature. Size of Iron, 10% in. long. A 4-ft. cord
the necess:!ry wire, contact p.mnts, . HAND DRILL and plug is furnished.
detector mineral, tube on which to PRICE—No0. 800 .......c..cooiiieieennnnnnnnnnns $2.00
wind the CO“, etc, etc. The in- Especially designed for Radlo Work by the makers of the
a q . famous “*Yankee’” Tools. A beautiful balanced, small,
struction book explains simply and powerful drill_with 1 to 1 ratio of gears for speed. Spe.
e H cial chuck 9-32” capacity, to take largest drill, mostly
completely the principles of radio r.\mlmhe(ll‘z-mi’ drill or tool sets. Length over all, 9% Io,
H Ao R i Welght 11 lhs,
and its graphic illustrations rpake PRICE—NO. 302 ......ovvvenennnnnnnnnnnnnnonn.. $2.75
the assembling of the RADIOGEM
real fun.
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xire, Jaws hardened and oil tempered.  Natural steel goll wllre. l;\o_si'é l“/&l Inches long, black body. polished
. nish with polished jaws. Length 6 inches aws.  Length 5 nches.
Radiogem - « « $1.00 PRECE—NO. 201 ...eeureinsrvnsennonsreennennn, 75¢ | PRICE—No. 200 ...................... poo000Bma0s 75e
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The Light Beam Piano

(Continued from page 959)
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then walked to another corner of the labora-
tory and turned on a LOOO-watt searchlight
cquipped with a shutier.  Dirccting the beam
toward the small tower in the center of the
boat which contained a selenium cell, things
began to happen. The propeller at the rear
of the boat whirled around with great rapid-
ity and a white light at the top of the ¢cen-
tral tower shone forth.  Closing the shutter
and opening it again, a click was heard and
the small rudder shifted to «ne side.  Simul-
tancously, a red light shone forth. Again
flushing the light, the rudder came back to
a straight-forward position and the only light
visible was the white one.  The next flash
cansed the rudder to turn to the other side
and a green light was scen. The next im-
pulse of light caunsed the gun to be fired and
the last one brought the boat to a full stop.
A series of selective and progressive relays
indicated in the diagram m IYig. 10 caused
all these actions to take place. FEvery part
of the boat was clectrical in operation and
was controlled through the medium of one
selenium cell mounted in the tower. A study
of Fig. 10 will show the reader just how
cverything happened.

And aside from these novel and interest-
ing things that Mr. Matthews has devel-
oped, he has one or two ather schemes under
way upon which we lope to present details
to our readers in a near future issue.  For
instance, with one of his devices he hopes
to be able to project advertisements in ¢olors
upon clouds at night.  This should be start-
ling and spectacular in the extreme.  Mr.
Matthews has also designed and developed
a system of talking motion pictures in which
the voice is in absolute synchronizm with the
picture and in ~hich a special lamp is used
to impress the voice record on film.

EYE-FORMING PLIERS

b mm}él
FOR v
‘_-TURNING g

BUS BAR I
EVELETS E'

I BUS BAR --%-
% CUTTERS
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With this tool. eyes can be readily made in

bus bar or wire. It is very handy when con-
structing radio sets,
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When this dredge started work the Mayor < %
of Nome, Alaska, declared a holrday and all - -
of the inhabitants attended. 0

The “Forty-Niner” of 26

Massive electric dredges now
mine Alaszan gold, Atalmost
incredible temperatures they
dig 60 feet deep and scoop
out 200,000 cubic yards a
month.

General Electric sup-
plied ail electrical
equipment for two
such dredges now
operating at Nome. A
Diesel-electric power
plant, four miles dis-
tant, furnishes the
energy for a total of
592 h.p. in electric
motors for each
dredge.

GENERALELECTRIC

Wintecs Biy Money Maker ~ start a protitable

business of your own~Only {16.59 monthly pays
for your complete One Day Battery Charding equipment.

50 2 $300 Profit Monthly from OneDayBattery Charging |

No special experience necessary to operate —— Successful Manufacturers oSncei893
Write full particulars~No obligation ~ HOBBA.RT BROS. COMPANY
More HBs are inuse than any other make. ox S 2 Troy , Ohio.

MODEL SLIDE VALVE MARINE
“LIGHTING FIXTURES” ENGINE—

From the Arctic regions to
the Equator, G-E equipment
is called upon to perform
many hard tasks once done
by hand but now better done
by electricity.

= 14” hore, $12.75, or 34" hore, $15.75
READY TO HANG E‘:". Re sure to power your hoat with a Iathe
Direct from the manufacturer. L F steain engine and boiler model.  We are

bullders of working model englnes and
bollers of many tvpes. We can supply

Send for new Catalazue No, 27 e you with a power unit that will meet
i

(Just reduced prices) s % .\
i9

Special Proposition to Dealers
ERIE FIXTURE SUPPLY Co.

S|
Insure your copy reaching you each month. Subscribe to Science & Inven-
tion—$2.50 a year. Experimenter Publishing Co., 53 Park Place. N. Y. C.

the requirements of your parttenfar model
boat.  Madel bailer and pipe line fit-
tines,  Mpeelal wark. New [llustrated
catalogue, 20c.

BATHE MFG. CO. a
Dept. 2, 5214 Woodland Ave.. Phila., Pa.

Completely wired Inclnding plassware, A

Desk B Erie, Pa




Automobile Experts
in Demand

Study with the same school that helped
to train many leading men in the
automobile industry

HE best proof of the value of the home-study
courses of the Internati nal Correspondence
Schools is the success of I. C. S. students. This
success is especially apparent in the automobile industry.

Jesse G. Vincent, Vice-President of the Packard
Motor Car Co., is a former I. C. S. student. So is
Walter P. Chrysler, President of the Chrysler Motor
Comoration. E. V. (“Eddie”) Rickenbacker, Vice-
president of the Rickenbacker Motor Car Co.; J. V.
Whitheck, President of the Cleveland Automobile
Co.; Hiram Walker, Chief Engineer of the Chandler
Motor Car Co., and John Moore, designer of the
famous Ansted Motor, are also former I, C.'S. students.

The first step they took was to mark and mail
an I. C. 8. coupon similar to the one printed below.
Make your start the same way and make it right
now. We'll gladly send you complete information
about the I. C. S. Automobile Courses or any other
course in which you are interested.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6230-D, Scranton, Penna.
Oldest and largest correspondence schools in the world

Without cost or obligatlon on my part, please tell me
how I can quallfy for the position or in the subject before
which I have marked an X:

[3 Complete Automobile Course [J Gas Engine Operating
O Automobile Electric Equip- [] Complete Gas Engine
ment Course
[IElcctrical Englneering DArchitect
{LElectrie Lighting [lArchitects’ Blueprints
[OMechanical Engineer [Contractor and f3ullder
UMechanical Draftsman {Architectural Draftsman
[Machine Shop Practlce {_Concrete Bullder
ORallroad Positions (JStructural Engtincer
{1Cts1] Engineer LCChemlstry  [J Pharmacy
OSurreying and Mapping (JAlrplane Engines
UMetallurgy 0O Mining Agriculture and Poultry
Usteam Englneering [] Radlo {JMathematics

BUSINESS TRAINING COURSES

Rusiness Management Salesmanship

Industrial Management Advertising

Personnel Organization [OBetter Letters

Traffic Management [OShow Card Lettering
Business Law []Stenography and Typing
1anking and Banking Law [CiBusiness English
Accountancy (Including C.1. A CICIvtl Service

Nieholson Cost Accounting ORaitway Mall Clerk
Rookkeeping CCommon Schonl Nuhjecta
[oPrivate Neeretary Iigh School Subjects
Cspanish [ French INustrating

COOOCOaca

“treet
Address

ity
Occupation

If you reride in Canada, sen coupon to the Interng-
tional Correspondence Schools Canadian, Limited, Montreal

Down

——

Only*®S

Buys Any WITTE g&
Latest Model : = :
All-Fuel Engine Y5 10 H-P.

The One-Profit Engine, Sold Direct From Factory To You.
Easy Terma on bestenginebuilt, Burns Kerosene,
Distillate, Gas-0il, Gasolineor Gas. Change power
at will, Equipped with the famous WICO Mag-
neto, speed and power regulator and throttling
governor, 2 to 25 horsepower — ALL STYLES,
FR EE Write today for my Big Engine
Book, Sent free — no obligation

on your part. Or, if interested, ask for our Log
and Tree Saw, 8-in-1Saw Rig or Pump Catalogs,

WITTE ENGINE WORKS

3757 Witte Building, KANSAS CITY, MO,
3757 Empire Building, PITTSBURGH, PA,
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WRINKLES

UNDER this heading we are going to

publish items of interest to everyone
who likes to build radio instruments. In
order to continue this department it is nec-
essary for our readers to tell us about their
latest experiments. Write us a short de-
scription of some time- or money-saving
kink you have discovered and send it to us
along with a few sketches. Our regular
rates 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
t SCIENCE AND INVENTION.
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Lock

DOOR LOCK
|

\
CONTACT
STRIP
is obtained and
shown
that

lock
the panel as
battery switch
can be locked either open or closed is made.
—Richard Bramhall,

If an ordinary door
fitted to the back of
directly above, an *“‘A”

Battery Terminal
L~

‘@ff;,-- WASHERS
‘?*:_.\.;

SSWIRE

SCREW-~

DRILL _.__
HOLE

LUG ON
STORAGE™ "~
BATTERY

! A good way to fasten connections to storage
battery terminals is to drill andé ream out a
tapered hole in the lead lug and then drive an
ordinary wood screw into it. Two washers

are placed on the screw between which the
connection wire is to be clamped.
—Wailliam L. Bloom,

Charge Cabinet

Vhen a radio experimenter is using a storage
“B"” battery and a charger for the same. the
two units are often left lying around in any
position that they happen to fall. If. how-
ever, the idea used by one manufacturer and
illustrated above is used, there will be no more
broken battery jars and other similar troubles.
The idea is to incorporate both the battery
and the charger within one cabinet and pro-
1 vide a charge—discharge switch.
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FOR CLEAR, QUIET *“B” PS)WEI_{

Storage “B” Battery
2aveis Lasts Indefinitely—Pays for Itself

Economy and performance unheard of before. Recharged s* a nexli-
ible cost. Delivers unfailing power that is clear. pure and quiet,
Abprovedan | ligted v Standard by tendim Mo tn Aulhorition. incha:
i Pop. Radio Laboratories, Pop. Sci. Inst, Sl-ndlrdn‘ Radio Newn
c., and other important institutions. Kguipped with
7 Case, an insurance agains: acid ard lenkage. Extra
heavy cinse jars, eavy rugged plates, der yours t: day!
SEND NO MON EY Just state number of batterics
wanted and we will ship day order
is received, Extra offer: 4 batterles in seriea (96 valts), £10 00, Pa.
€xp casman after examining batteries. 5 per cent diacount fur cas
with order. Mail your order now.

WORLD BATTERY COMPANY
P N A DR 22, Chicane, 1L
amowus Wor, 10 A°* Stora, attery
Priccs: 6-volt, %m:y. "f~"‘-" IMAT. $13.25; 154»-9. $14.00,

World

STORAGE BATTERIES
oK ZWaN = WS > KFJ 7 KGO # KEAF = WIY 7 KGB)

WANTED
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MEN TO MANUFACTURE /",

Set your Radio Dials at 210
meters tor the new 1

watt World Storage Hattery
8tation, WSHC, Chicago.
Watch for annoincements.
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METAL TOYS AND  /.Sih
i ERe

NOVELTIES VY

Wi

Good chance to start yonur own well-paying business
producing such big sellers as Toys. Novelties. A<h
Trays. Book-blocks, Souvenirs, Advertising Special-
ties. Paper Weights, etc.  We furnish forms with
complete outfit for speedy production. Absolutely
no expericnce or tools neeessary: no special place
needed.  Small investment puts yonr on road to sne-
cess.  Demand excoeds supply and we assist yon and
co-operate with onr manufacturers in selling therr
products. We put you in touch with the buyers
and assure an outlet for vonr goods. Stricthy a
business proposition and thorongh investigation in-
vited. A splendid opportuniiy for an enormous and
profitable business for ambitions nten. No others

need apply.  Catalog and information mailed
on reeqtiest.

METAL CAST PRODUCTS CO.

1696 Boston Road, New York

"Chief Engineer COOKE'S
Handy Electrical Dictions L1

2400 TERMS—67 DIAGRAMS
SPECIAL HALF PRICE OFFER!

Every Electrieal man LATEST
needs this handy vest- l
pocket  dletionary  to EDITION

carry with him on the job, It's a wonder!
Every Eleetrical Term fully explained in
simple words, Wirir

amd radio diagrams

included.  Neatly 200 pages of vahrable
“dope.”  Compiled by Chiet Engineer
Cuoke, the widelvy known authority on

Electrlefty, out of hls oun vears of prac-

tieal cxperience. et this lHttle book to-

day—send 20c—two dimes— for vonr capy.  MWe pay post-

age.  Satsfaction guaranteed or money’ refunded.
CHICAGO ENGINEERING WORKS

Dept. D-22, 2154 Lawrence Ave., Chicago, 1linois

'{;il 'f-'f; _.-QE'_:E
B \\@

ing, thread-cutting.

Wade Bench Lathe
Cap: 4”7 dia. x 12"
fengrth, Stiderest ha
travel entire length or
bed. Lead-serew jnside
bed,  Haollow spindle
Turning, . bur
Inz. driline wind
No. | Lathe, plain headstock, $28.00
No, 2 Lathe, back-geared headstock............ .$58.00

Complete line of :|(-L-L-a~1i_x'i"<< Wt egually Tow Neas
Dept. S-12, 120 Liberty Street New York

Simply send name

TODAY for hig 64-

liberal proposition

paying agents $60 to §100 a week, and how to

dealers and agents wantsd

Standard Radio Co., 1412 Walnut St.. Kansas City, Mo.
scribe to SCIENCE AND INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Place,

catalog sent froe, E GEROLD COMPAN\Y
page hook explaining
get  latest radlo goads  at Wholesale. Live
Insure your copy reaching you each month. Sub-
New York City.
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DIAL SHIELD

AL'MINUM LEAF
GLUED TO DIAL

”SOW@Zbing better’

“LET ME SEE something better,” says the
customer — very frequently indeed. That

something better in an automobile may

- CIRCULAR cost several hundred or perhaps even
.~ ERASER
several thousand dollars more; but in

a cigarette it costs just three cents more

_t\LEAD TO GROUND

= POST OF RECEIVER

If a circular piece of foil is pasted onto the
back of a dial, there results a very good shield
that is excellent for preventing body capacity.
Contact to ground is made by using a short
length of spring brass, —Abe Dolid.

NEUTRALIZER

—/ ADJUSTING SCREW H

1O

BRASS STRIP
__—mwiDE X I'g’
— " 'ONG. SOLDER-

A
B} ED TQ HEAD
; OF SCREW

\_\
SPRING BRASS
STRIP !5 WIDE

I
/3)2 THICV

MICA
INSULATING
STRIP

\ "“What a whale of a difference
\\ Just a few cents make”

LiGGETT & MyERS ToBacco Co.
HARD RUBBER i
3" LONG X 5 WIDE 1
X 3;/6 THICK i

s -~ lO Dca]c Prices Reduced

imi On All Standard Make
R D ST AN TED TYPEWRIT ERS

condensers, a much better one which can be

g q I you are th f dealer who hustles after ous- LowestPricesinYears
mounted on the grid terminal of the socket, ness, ho' st :otvm:toto wait for Srade to come in but . Wewillshipanymake
is shown above. It is also a splendid grid :.rou:.k" u.ts ;:n to gernnura';edien :nlk and h""

— il ality merebandise, and knows Radio values, we have
condenser. Glen McWilliams. a bip proposition for you. Av:y you that dealer?
We manZhetun S‘C?OI'J"N;I;J(:‘%E&LH:'? grade re- 3 2
ceivors and sell to dealers at 509 dis. Easy Terms 2 Teta
ANOTHER NEUT- Z’\H count. We are distributors for more | WM\ ¢(han rent each month
than 225 Nationally advertised lines. d and own 8 typewnter
/ -7 Write today for amazing Guaranteed good 08
\‘ CAumc FREE offers, new |12-page cata- . Ptr{ectly teballt by
C_OI:’PF_'RI PLATES o mE ubnlnd r'suularrk;v;onmly .xp M.tw:n'-"z'o:?‘
Yy DIA. X g THICK J veme | on it merchandise—ati Tree. Everys ofter €nd new fow price i bgw WIITE TODA
\ MoNTH thing in Radio for less Young Typewriter Co.
ANGLE PIECE 1 socer / AMERICAN RADIO MFG. CO.. Worle's Latosst Declers in Sta~dard Typewriters
1416-18 M:Gee St.,Dept.F, Kansas City, Mo. orid's Larges i
\ _BRASS ANGLE PIECE €54 W, HandolphSt..Dept. 152 (Chicago
b i LATES” *“COAST T0 COAST” FULLY GUARANTEED

° Course for men of ambi- ’s-lomF“E
alf Electrical garsfumiciny RADI SAVE sy

Condensed course in Theoretical and Practical Elec-
trical |nc|udlnz e
Engineering :::= = -
bjects of Mathematics and Mechani Ihl'7rehlwd
{ subjec echanica Tawing
“BAKEUTE OR HARD RUBBER BASE taught by experts., Students construct motors, lnsu"ll
wiring, test electrical machinery. Course complete
The experimenter who is constantly improving (n one year
and modifying his circuits, would do well to Prepare for your profession in the most
construct the neutrodon in the manner shown liln:l:::iﬂll:ulggg “;‘r'eh: 'v.vorgd Fatab-
above. The device can also be used as a L18S ELECTRICAL scHOOL e Butidere rises
miniature spark gap. ~—Harry Mulder. 262 Takoma Ave., Washington, D. C. 409: w:om;: él:cnnnu.o.




964

F T =7

When Winter Comes

You will find at beautiful

MIAMI BEACH

Polo—Tennis— Fishing— Boating — Golfing and Bathing
just a step from

THE WOFFORD

to the Turquoise Sea, rippling over the coral strands or
recline under gently swaying palms. .
The social atmosphere charming, and the service remini-
scent of old time Southern hospitality.

Write for rates and beau-
tifully illustrated booklet.

LFE YIS
%\ DIAMONDS WATCHES

_
SEND FOR FREE CATALOG

, Diamond-set Jeweiry, Watcbes,
Wrist Watches, Siiverware, etc. Sent pre for Free
xaminstion. $ath Guaraat or k.
road Watches— Guaranteed to Pass Inspection
A I.T%l:ln. ::gé Zyl.i:'dc. Adjusted to 6 Posi- §

ons. E Case - . - - .

it
ELGIN'S IﬁATISYhRAVMONDE 2}4"(;533&?3::“’55

Rectangular WRIST WATCH Senie. Kuns 40 hoors one

lﬁ-k\\'h.golg,}gilewe}l ;zzggg‘ o P

11-k Wh. Gold, ewels o -

Del'd for $2.75 then $1 weekly LOFTIS BROS. & C0. National Jewelers
‘onderfu! bargal In amend- Dept., K22

3125 "EASY CREDIT TERME 00"

B
Listen In on WHT every Tuesday night from 7 to 7:30. every Friday night from 10 to 10:39,
RADIO FANS‘(‘mtrnl Standard Time,

mentof 35.80, ton *1:20 a2 Week

—— 070
o 108 N. State St., Chicago, iil, $3.25:¢

Stores in Leading Citiss

Loftis Bros. & Co.'s hour of music.

pec!

13” x §/
Quick Change
GearlLathe
Net

[3
Factory
Price

*354

on

Any Size Lathe

You can order any South Rend Lathe on terms so casy
you won't feel the cost at all, In this way it will earn

Prices of Quick Change Gear Lathes are slightly higher.

styles izes.
FREE CATALOG 375 %, s ==

the price o:
LINCOLN Typewriter!

Easy Terms

MODEL N°5 §42 30)

: Literally like new. Guaranteed for five years. Splendid
Screw Cutting Standard-”Cha'nge Gear service for many more, All standard makes, with latest im-
9 x ', Lathe 214 137 x 67 Lathe $376 rovements. Satisfaction guaranteed or money refunded,
11”7 x 332* Lathe 244 16" x 8’ Lathe 438 days’ free trial. Write for full details. A toard will coy
13” x5°  Lathe 304 18" x 10’ Lathe 656 pos

BIGGESTVALUESEVERKNOWN
LikeNew~5 Year Guarante

You can save from $53.00 to $64.00 on the price
of a new ty})ewnteg. and from $20.00 to $45.00 on
a rebuilt machine, if you buy a genuine

sdif5isia% Remington N°10,3388S
masaiia ROYALN:IO $495°
T e e e o Pty Prites on Silent Smith (I..C.SM"H N28 3492
SOUTH BEND LATHES | | 1-2+5% Underwood N24,$4922

Cut Prices On All Standard Makes

SOUTH BEND LATHE WORKS
504 E. Madison St., South Bend, Ind.

LINCOLN TYPEWRITER COMPANY

Haericas Leadisy irdependent Typewriter Houed
Dept. 57C 298 Broadway, New York €ity
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} Artists of the Microphone
¢ By CHAS. D. ISAACSON
: (Continued from page 932)

1
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facts about their favorites. The book is
going on the newsstands at 25 cents a copy,
but I have persuaded the publishers oi Ranio
NEws to let me give a copy of this to any-
one who writes to me hefore FFebruary 13,
at the Roosevelt. So, if you have not had
a copy, ask for it at once.

DIGEST OF THE MONTH

In additon to the appearance of the
grand and light opera companies in their
regular performances of the classics, every
one of the feature artists at \WRNY has
had one to four appearances during the
month,

Ben Bernie's and Orlando's orchestras at
the Roosevelt have had their orchestras on
the WRNY platiorm frequently.

The Radio Theatre Players, under the
direction of Alfred Rigali, have presented
“Nothing But the Truth," “Bought and Paid
For,” “Her Husband's Wife" and “Civilian
Clothes.”

The Radio Art Players, under the direc-
tion of Mr. V. P. Newmark, have been heard
in  Moliere's  “Affected Young Ladies.”
Chekhov's “The Bear” and Shakespeare's
“Taming of the Shrew” and “The Merchant
of Venice.”

Harvey Wiley Corbett has brought such
men as Grosvenor Atterbury, Professor
William Dinsmore and Alired C. Bossom.

The Women's Hour has taken big form.

The Novelty Night Features on Friday
nights are among the most popular in the
radio field. There was one night that Mental
Telepathy was the feature and you shonld
have heard the calls and seen the letters
from the listeners that the telepathic idea
had actually gone across. People caught our
thoughts. Then there was the Old German
Band Night, and how everyone roared over
it! “Superstitions” was an unusual feature
on Friday the thirteenth. There was a
repetition of the Spiritualistic Seance. There
was the Simultaneous Musicale that A. Russ
Patterson broadcast with a company of
artists, and the program was simultaneously
sung in hundreds of homes, churclies and
schools,

Then there was the Aviation Banquet,
which was given at the Roosevelt, and which
was broadcast by this station through Tom
Hill, President of the American Society for
the Promotion of Aviation, Inc.

There were many distinguished guests,
among whom might be mentioned the Hom,
Fiorello La Guardia, General William
Fechet, Colonel Bishop, Colonel H. E. Hart-
ney, and many more,

One day in the grill room of the Roose-
velt, a unique picture was the sight of two
hundred choir singers under the direction
of Dr. Morgan, on the very spot where peo-
ple dance to the music of Ben Bernie, and
Dr. Millar delivering his sermon in the spot
where Ben Bernie hands out his wise cracks.

The Up and Down Broadway feature has
been a knockout all the way through. Among
the companies that have appeared this month
have been “Laff That Off,” “Dearest Enec-
my,” “Twelve Miles Out.” “Earl Carroll's
Vanities” and “The Florida Girl.”

Every day at WRNY is packed full of
excitement and interest.

P. S.: Charles D. Isaacson’s Concerts at
De Witt Clinton Hall, Tenth Avenue and
59th Street, and broadcast through WRNY,
are quite the cvent of the air. Every Sun-
day night WRNY's program director and
his associate assistants appear at De WWitt
Clinton Hall. The concerts are free of
charge and from a thousand to fifteen hun-

dred people are always in the audience.
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Portable Radio Laboratory |

By RAYMOND HERCHERT ||

! (Continued from page 933) i|
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for use as intermediary
radio frequency amplifiers,

To rejuvenate vacuum tubes of the
201TA type, adjust the filament voltage to
22 volts and run for 20 scconds. Then
rechice the filament to 6 volts and run
for 15 minutes. Both of these operations
should be carried on with the “B” bat-
tery turned off. For tubes of the UV-199
type, use first 10 volts and then 4 volts.

This set of instruments can also be
used as a wave-meter by calibrating the
tuning condenser, Cl. To do this, con-
nect the set to an anteuna and ground
and listen in on the headphones, l.og the
stations received and make up a chart
irom the log so obtained. Plot dial set-
tings against the wave-length of the sta-
tions and you will have a calibration
curve for vour oscillator.

To test fixed condensers for capacity,
insert the condenser under test in the
clips shown in Figs. 2 and 3 and note
the reading on the meter A, This is
done with switch S on the leit-hand
point,  Now change the switch to the
right-hand point and vary the tuning con-
denser until the meter A reads the same
as before. Refer to the capacity curve
of your particular condenser and you will
tind the capacity of the fixed condenser
indicated by the setting of the variable
condenser. It is obvious, of course. that
only fixed condensers whose capacities
lic within the range of the variable con-
denser can be tested.

To test for an open circuit, attach two
long wires to binding posts 1 amd 2. These
two posts are normally shnrtcd by a Jmnpcr
during operation. Remove the j jumper in this
instance and touch the other ends of the long
wires to the instrument to be tested.  When
a continuous circuit is present, the volt-
meter VI will read, providing, of course,
that switch S2 is on a “live” switchpoint.

To test external batteries, remove the
viacium tube from the socket, and set switch
S2 on a “dead” switchpoint. Connect the
battery to binding posts 1 and 3 and read
the voltage on the volt-meter \.

The volt-meter V1 is in the circunit for the
purpose of checking the voltage of “B” bat-
teries and it can be used for determining
the value of those batteries contained in the
portable laboratory or for measuring other
hatteries.  In the latter case, attach two long
wires to binding posts 4 and 5 and connect
the other ends of the wires to the batteries
to be tested.  Read the values on the volt-
meter V1.

1t is obvions that with this type of assem-
bly many things are possible and in its
present form with the various switches it is
quite flexible. By varying the switch 82,
different filament voltages can be obtained
and the same applies to the "B battery
voltages with S3.

The buzzer shown in the diagram in FFig,
2 is for the purpose of modulating the output
of the oscillator when the same is used as
a wave-meter for checking the wave-length
range of non-regenerative vacuum tube re-
ceivers or crystal detector reeeivers.  For
regenerative sets, the oscillator alone can he
used, but the pure C.\WV. wave generated by
it will not register on a non-regeuerative
or crystal set.  Therefore. the oscillations
arc modulated by the buzzer. As indicated
in the diagram, the buzzer is operated hy
114 volts. Some buzzers require a slightly
higher voltage and this will have to be
found by experiment.

frequency or

Mail this Coupon
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Free Book

with the library if -you
order NOW

Bishnp's ELECTRICAL
DRAFTING & DESIGN
gives all of the practical
working inforniation that a
man needs in order to han-
dle any of the work he will
meet with in the field.

The book covers general
drafting practice—electrical
svmbols and uses—lavouts—
switchboards — lighting —

- LDINGS wiring for residences—sub-
stations—miotors and motor
wirmng.

It is of the greatest value
to anv man in clectricity, It
gives you an understanding
of electrical drawmgs and
dingrams  that will be of
daily value to you in vour
work.

—order now for Bishop's
on | ELECTRICAL DRAFTING

. = AND DESIGN—FREE

The Sure Way
Big Pay

IG salaries are paid in the clectrical field for expert knowledge.
The man who knows electricity in all its many phases—the
man who has completely mastered the subject from A to Z—
can pick his own job and name his own salary. The only way yon
can earn more is to learn more. Small knowledge means “small pay.
Learn the way to bigzer pax. Bccnmc an expert. Croft will show
you how. And the Croit way is the sure way to the big-pay job.

Croft Library of Practical Electricity
8 volumes—3000 pages—2100 illustrations—flexible keratol

In the cight books that make up the Croft Library will be found the essentials of a
complete clectrical education.

Volume One, by Palmer, contains a complete, practical course in mathematics,
Volumes Two and Three present the fundamental facts and theories of clectricity and
its present-day applicatjons.

Volume FFour is a practical working manual covering the hasic principles, operation
and management of commonly used electtical macainery. Volunte [Five thoroughly covers
modern central-station practice.

Volume Six tells how to install wiring and apparatus for practically all services
under practically all conditions. Volume Seven covers the wiring of finished buildines
and Volume Eight deals with the problems of electric illumination.  The man who
masters the information cortained m these eight standard handbooks has his future
success in the electrical field definitely assured.

Know electricity as experts know it
and earn an expert’s pay

No course, no set of hooks aoffer a quicker, surer method of mastering clectricity
than the Croft Library, It is fecunded on practice—or. work as it is actually done,
It is jammed from cover to cover with the kind of hard- hearl(d. pav-raising facts
you want. Written so that the beginner can easily understand it, yet sn sound,
so thorough that it is the daily guide of thousands of highly paid electrical
workers and engineers,  Croft shows you how to master the finer points of
electrical practice.  He teaches you clectricity as cxperts know it and puts

you in line for an expert's pay, McGRAW.
H1
Examine the books for 10 days free ol
We want you to test our statements—we want vou to compare 370 Seventh Ave.,
the Croft hooks with others. Fill in and mail the coupon attached New York
and we will send you the entire set of cight volumes for ten Gentlemen—

davs’ Frec EFxamination. We take all the rish—pa. all
charges.  You assume no obligation—you pav nothing
unless you decide to keep the hooks. Then 1.50 i ten
days and the balance at the rate of $2.00 a month,
Send the coupon NOW and sce the books for vour-
self. .

When your first payment of $1.50 is receivedd
we will send you your free copy of Bishop's
Flectrical Drafting and Design

But act now—this offer will socn be with-
Irawn—and will never be made again.
Don’t miss it!

No money down—small monthly
payments—7c a day.

ACT NOW
Start with this pay-raising set.
Get this great book—FREE.

>

'leise send me the
Croft Library of Practieal
Electricity (\hipping charges
prepaid) for 10 days’ free eox-
anmination, If satisfactory T will
send $1.50 in 10 duvs and $2 ner
menth untll £19.50 has heen pald.
It not wanted. T wi'l write vou for re-
turn shipping instreetiens.  Upon recein
of my first payment of $1.50 T am to re-
celve a copy of Blshon’s Eleetrical Draftine
and Desizn without additional charge. (Write
plainly, fill in all Mnes.)
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CHA_PTERS GENERAL
Each of the six il- TROUBLES

lustmations  shewn
here represent the
}'uriousﬂcncmlsuh-
jects  covered by
this handbook and
illustrate it's thor- |

"AMPLIFIER || REPRODUCER \
TROUBLES || TROUBLES || TROUPBLES
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"Trouble Finding and Correcting
- Simplified for Everyone

No matter how much or how little you know of your radio receiver, this new ‘“Radio
Trouble Finder” book is going to be a big help.

It explains the common and special faults of all the standard receivers of today; tells
how to recognize instantly, by various sounds, where the trouble lies and also gives
special simple tests by which you can determine what is wrong with vour receiver. Then
for each particular fault there is explained the proper procedure for correcting it.

All troubles and their remedies are arranged in simple charts so that even the most
inexperienced radio user will have no trouble in kecping his set at all times in first

class condition.
68 All parts of the radio set are illustrated to show the layman how to proceed in correct-
ing faults.
Pages THE PRICE OF THIS BIG BOOK IS ONLY 25¢c. Everyone can afford a copy.
Keep one around the house for any emergency. Order today by using the coupon
200 below, enclosing 25¢.
Published by The E. I. Company

1 . Distributed by
IllUStrathnS The Consrad Co., Inc., 64 Church St., New York, N. Y.

Q Py e e Y Y P Y PR P Y P R R R N R N

1 :

Slze ! CONSRAD CO. INC, .

8 64 Church St., New York, N. Y. .

6 X 9 InCheS : Gentlemen :—I am enclosing 25¢. Kindly forward at once one copy of “The :
e : Radio Trouble Finder. :

Sold ev SIYFRRSLE : N 2 R AP PP /b D B o A G B e o e e TS 000606 66660 =0 LRSS 8 00 :
on Newsstands : AdAress, o s s b P s e 86§ o A rFER w V1D RS A A @ § ¢ ols/e ol sloleolool sl o¥s o o¥e) ofe :
and Radio Dealers City, SHALE <o e :
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' Optical Illusions 1
E By DR. WALTER EHRENSTEIN

t (Continued from page 907)

were identical portions of the lines, which
phenomena are shown us by the actual move-
ment of the diagram, various movement phe-
nomena between various portions of the an-
qular outline appear and affect successively
ditferent portions of the retina, so that dur-
ing the movements the angle seems to spread.
These movement phenomena we can desig-
nate very properly as intrafigural apparent

« [N T

The dot in the
angle of the square
s:ems to spring
from one side to
the other when
praperly viewed.

' Wiy wate

FIG. 14

movements, because their role between vari-
ous portions of the same fgure is a sort of
subjective movement.  The magnitude of
the changes in the case of small angles is
very considerable, until an expressed maxi-
mum of twenty-five degrees is reached. and
then it slowly falls away. disappearing at
o) degrees.

These intrafigural (as the author calls
them), apparent or subjective movements,
can be demonstrated by logarithmic spirals
of the angle of highest degree of change.
Fig. 7. In the case of this spiral, a strong
increase or diminution of the distance be-
tween the spiral can be seen during the rota-
tion, according in each case to the direction
of turning. But more than this, after the
rotation has ceased, the e¢ve seems to sce
after its excitation by this rotation, for a
considerable period even up to twenty-eight
sceconds, the opening and closing of the spiral
which it seemed to see during the period
the rotation was impressed upon the retina.
Again if one shuts one eve during the rota-
tion of the spiral, the after image, as we
may term it. affects the unexcited or closed
ceve! A very surprising appearance. yet one
to be explained by intrafigural illusions are
the characteristic movements of eccentrically
placed circles which very beautifuly produce
the effect shown in Figs. 8,9, 10 and 11 when
rotated.

How these intraficural movements have
to do with optical illusion we will immedi-
ately recognize if we have brought into
consideration the contrast at proximity. On
the occasion of a heavy snowfall Mach's
little daughter spoke in bewilderment to her
father, saying that it scemed to her that
she was constantly riding up into the a‘r.
Mach then had a series of stripes which
were black and  white aml of cven width
prepared upon a long cloth, wound upon one
of two rollers. and then moved up and down,
An observer standing in front of the striped
cloth received the impression that an object
standing motionless against the same, often
the entire surrounding of the cloth, along
with his own body sometimes sank down and
sometimes  rose up, according to  whether
what we may call the Mach curtain, moved
up or moved down, With this curtain the
contrast was carried out by objective move-
ments, but this is not all.

What are called tachistoscopic movements
sometimes follow, The tachistoscopic move-
ment is a movement by which an object,

Here

again ap- o
pearance of paral- T =
lel lines is seem. N B EE

ingly changed.
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e | $6,000,000,000 in
Building

Train at Home for Big Money in
This Fertile Field

Six Billion Dollars in one year! Think of it!
Today Building is probably America’s greatest
and most profitable industry. Here is a field
whose future is insured by the normal growth in population and
the industrial expansion of our country. There is a big building
shortage now and many competent observers predict that our larg-
est cities will be practically rebuilt in the next ten years due to
ever higher standards of living. Six Billion Dollars spent each year
in building means fortunes for thousands who have the vision to
grasp the opportunity open now to get in on the ground floor.

Get Into Big Pay This Easy Way

Architectural or Building Draftsmen are needed everywhere. Get out of
the low or moderate pay job. Step into a real job. You can do it with
training in Architectural Drafting. Salaries are big because of the tre-
mendous demand and the shortage of trained Building Draftsmen. Work is
steady and you have a splendid chance to go into business for yourself. This
is the opportunity offered to you by this old established
school of Architecture and Building Construction. Step
out of the $40 a week class. Learn how to earn $50 to
$100 a2 week—ard later $5,000 to $10,000 a year as
chief or superintendent.

“1 have made $9000
in 4 morths on nine
buildings'* writes
Wm, J. Petrasek,
Chicago. 111,

3 er. '
Geo E-S“a»(r‘::nn. %

taleys

In Chicago
Earn While
You Learn

] "1 ‘.—;

Chicago Tech. Building
Short Day or Evening
Coursesolfered in Build-
ing Construction and
Drafting in our Chicago
School. Part time posi-
tions defray living_ex-
penses.  72-page *'Blue
300k’ tells all. Ask for
itif interested in coming
to Chicago to attend the
College.

Train at Home—Earn as You Learn

No need to quit your present job. Keep your present income and
prepare for a bigger one. (ur simple “Practice Plan Method™ will
qualify you quickly in your spare time. Intoit has gone over 25 years

of experience and the best knowl-
edge of our large staff of architects
[ FREE
AND BLUE P

and builders. It is simple, com-
Just to show you how easy it is

plete, resultful. Practical, success-

ful builders guide you. Lessons in
tolearn Architectural Drafting
by our method, we will send

plain English. A common school-

ing is all you need. Get the facts
vou a Trial Lesson and Blue
Prints Free. Test vourself and

now—today.

see how you like the work. Send
no money—just the coupon.
Get this Free Lesson now with
our Big Book of Opportunity
also free. Make your first step
today—it costs you nothing.

"MAIL COUPON
- TODAY -

Chicago Tech. College, Dept. 245 Chicago
Tech. Bldg., 118 East 26:h St., Chicago. Il

Send me, without obligation, your Free Trial Les-
son, Blue Prints and Book ot Opportunity. I want to
know how to become a Buillding Draufrsman,

AL
ON
INTS

This $25.00 Drawing Outfit

Sent without cxtra cost. Good for a lifetime.
Mail the coupon and learn how (o secure this @)
valuable outfit

L [4
CHICAGO
TECHNICAL COLLEGE

Dept. 245 Chicago Technical Bldg.

4§ NAME
[' ADDEESS |

118 E. 26th St. Chicago, IIL ,' CITY OR TOWN ... STATE s
e P Y S FCZ N T T T )
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ELECTRICAL
EXPERTS
IN DEMAND

Cood positions await trained men.
Salaries of $12 to $30 a day not
unusual.

Tue Evecrrical field needs men, It needs
them badly Ilardly a week or month
passes but what some new use for elec-
tricity is discovered. Each new use means
new positions—better positions—for men
who have trained themselves as experts in
this wonderfully fascinating work.

Why don’t you study electricity and pre-
pare for a good position at a good salary?

You can do it right at home in spare time
through the International Correspondence
Schools. Best electrical home-study courses
ever offered. Endorsed by Edison and
Steinmetz, Successful students everywhere,

Mark and mail the coupon to-day
for descriptive booklet,

— — — — — TEAR OUT HERE — o= = o— == =

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6229-D, Scranton, Penna

Oldest and largest correspondence schools in the u;orld

Explatn, without obligating me, how 1 can qualify for

lhepposiuon. or in the subject, before which 1 mark X
ELECTRICAL ENGINEER JCHEMICAL ENGIKEER

Electrician Pharmacy

O Electric Wiring | SALESMANSHIP
Electric Lighting ADVERTISING MAN
Electric Car Running Window Trimmer §
Heavy Electric Traction Sbow Card and Sign Paint
Electrical Draftsman JRAILROADPOSITION
Eleetrio Machine Designer g‘é‘s‘{ig‘}:’l\fo“

Telemrh Expert

Practical Telephony

[J MECIIANIOAL ENGINEER
Mechanical Draftsman
Machine Shop Practice
Toolmsker
Gas Engineer
C1ViL ENGINEER
Surveying snd Mappiog
Mining Engineer
ARCHITECT

5
RUSINESS MANAGEMENT
Private Secretary
Businesa Correspondent
BOOKKEEPER
Stenographer and Typlss
Cert. Pub. Accountant
Traffic Management
Commercisl Law
GOOD ENGLISH
STATIONARY ENGINEER
CIVIL SERVICE
Rsilway Mail Clerk
'I'ulllln Overseer or Supt.

Arehiteeturs] Draftsman
Architects’ Blue Prints

PLUMBING AND HEATING AGRICULTURE

Sheet Mets! Workes I’oultrylhl-lug'B Spanish

Navigator Automoblies RADIO
Name.

4-30-24

Present Business
(4] 1 Address
Street
and No
Clty. State

Straightens Shoulders

~Increases Pep
THE NATURAL BODY BRACE
sworing shounlders, straightens the back, gives
the lungs chance for normal expansion, induccs
proper breathing. Bringsrestfui relief, comfore,
energy, and pep. For men and women.
Costs nothing to it
Write for 80 daya free trial offer and free boot:.
NATURAL BODY BRACE CO,
Howard C. Rash, P1.286 RashBldg., Salina, Kansae

A PERFECT NOSE

ﬁ E Shaped at hiome while
AFTER

you sleep. Rapid,
BEFORE

palniess and safe. The
THE ANITA CO..

ANITA s a wnlune
anidt most comfortable
nse  adjuster  abso-
Tutely guaranteed
Doctors recommend it highly.
SCTeWS
MEDAL

No
No metal. Winner of GOLD

Feb. 1923,
free honklet
Dept. 273, Anita Bldg., Newark, N. J.

Write for

tsuchh as a line, is brought i1 front of the
eye and then after a brief interval a second
line is brought into the neighborhood of the
first.  Then one sees the continual move-
ment of an identical line from one place
to the other (principle of cinematographic
vision). If one changes a point P with a
horizontal line, a, above it with another point
in the same place and with another line, b,
a little ways below it, Fig. 12, one sees a0t
only a back and forth movement from a to b,
but also a very clear contrast movement of
the point whose location in the objective or
real space remains absolutely unchangeable.

More striking still is this contrast move-
ment if as before in the two exposures we
have a point in the identical place in objec-
tive space, but which on one exposure is
scen in the left corner and the other in the
right corner of a diagonally placed square,
the back and forth movement of the square
is often unobservable, while the objectively
motionless point, which is really fixed in
position, scems to spring from one angle to
the other of the square as shown in Fig. 14.

The movement contrast in both these ex-
periments assuming the effect of a movement
of the point takes place when the intrafigu-al
movement occurs in the angles of the dia-
gram and even when these are not observ-
able. 1f we move very rapidly in the proper
way, a point location towards an angle (the
angle must be drawn upon glass or tracing
paper). The observer will see how the dis-
tance of the point constantly increases. A
point which crosses the diagonal line in a
horizontal direction follows in our perception

The dotted parallel __|
lines appear to con-
verge due to the cross- -
ing of the solid lines.

a curved path, which departs the more from
the horizontal direction, the closer the point
comes to the linc; in other words, the more
it is subjected to these intrafigural move-
ments.

Now if we look at Fig. 15 we see that
the parallel lines there drawn depart from
their objective or actual direction, and so
much the more, the closer they approach the
‘ntersection of the other two lines, and are
:xposed to the influence of intrafigural illus-
.on. These parallel lines in the vicinity of
the -oint of intersection appear oppositely
sffected to the inclination of the diagonal
lines. What we ohserve in this figure we
find to be an angle illusion again. The
classic example is a complicated reproduc-
tion of the simplest case given in IFig. 15.
In Fig. 15 we have one out of the many
crossings given in Zoellner's classic, Fig.
16, and these lines are affected just as the
parallel lines are in FFig. 15, and the diver-
gence of the short lines brings about an ap-
parent convergence of the parallel lines.

By all investigators the action of eve
movements in the above illusion is alwavs
observed as a strengthening or intensifying
effect. This explanation of the angular illus-
ion by intrafigural appearances finds its mast
impressive support in the fact that the maxi-
mum effect or illusion is ohserved at the
same angle (13°) at which the optinmum or
best results for the intrafigural movemeat
are found. We can in any case simplify
the requirement by substituting a single cross
| -ine in Zoellner’s figure for the two horizon-
tal lines always given—Die Umischau.

$5,000.00 in Prizes

FOR

MODELS BUILT OF MATCHES, SEE
DECEMBER ISSUE FOR FULL DE-
TAILS. ALSO ELSEWHERE IN THIS
ISSUE.
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Mear

SVils Suwit?

o
Bhow it to your friends and
neighbors as a sample of our
fine quality, hand-tailored
All-Wool Suits, guaranteed
$40 valuesat amazinglow price
of $23.50, take their orders,
keep handsome profit for your-
sclf and send orders to us.

Agents Making
BIG MONEY

$3.00 to $5.00 an hourinspare
time, $75 to $150 a weck for
= full time. Wesupply handsome
Swatch Line Outfit, larze size samples and all
lateststylesin clegant Leather Case. Positively
finest sclling outfit ever furnished aalesmen. Write
for yours at once, pick out your euit and get started
making tho Big Money right away. Address Dept. 344
JAMES OLIVER, Inc.
84 W.Adams Strcet Chicago
‘Write name and addreas below and mail at once.

Your Friends With

Chemical Tricks

Write secret letters with invisible ink;
pour blue, brown and black liquid from
a glass of water; make a magic pltcher
of bluing; make your own magie writ-
Ing paper, your own ink and dyes. It's
ai) ~usy if you have Chemeraft Junfor—
the pocket Chemical outfit. Get yours
now. Order right away and ret a FRER
Capy of The Boy's Handhook of Chem-
istry; 100 pages of expertments, formu-
lae, interesting chemical jinformation,
money making

5 ,-.| lum:rsll;ms and BOTH
-I.rn|(‘:;o¢ of sup-
14 2
R On e 2 ¢
’| 107 Washington,
C"'ENK;‘%I- OUTFIT 'IHuerst':!:mr"::. POSTPAID
soice 25 cents

Amaze

You've heard

= your neighbor praise the
old reliable Pathfinder, the
wondetful national weekly home

can try U

fle. '?he Pathfinder is in a class by itseif—nothing else to equ
time-tested, wholesome. Chuck full of the choicest reading
cream of everything. Sclence, politics, travet, fun, question box.
health, radio etc. ;resl stories, pictures—instruction, entertainment
for all. Send 15¢ (coinorstamps) for thishig paper on trial §3 weeks,
or $1foc full year (52 issucs), P der, D.C.

Cut to

6-Shot Finest
Long Range Revolver
This gun *free** it you
can beat our price any-
where—4 or 6 [n. barrel,
blue or nickel—32, 38-or 22
caliber. Powerful,accurate, hard
bitting, Money backguarantee.
I'ay on delivery $6.2y. Federat Mall Order,
414 Broadway, New York, Dept. X80.

E:‘ARN DRAFTING

AT HOME IN SPARE TIME . <ESywyy
e

Become an expert Machine Designer—
$50 to $200 per week. Complete course
personal instruction.  Easy monthly
payments, We furnish complete set of
drawing instruments, FREE BOOK
explaing all—avrite for it.

THE PRACTICAL MECHANIC

Dept. 105, South Haven, Mieh.

for free catalog,
ATLAS MOVING PiCTURE CO.
536 8. DearbornSt, Dept.80, d
—

Wonderful, new deviee, guides your hand; corrects
ﬁour writing in few days. Big improvement in thrce

ours, - No failures. Complete outline FREE,
Write C. J, Ozment, Dept, 44 St. Louis, Mo.
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Choose as Your Profession

Electrical
Engineering

Electricity offers a brilliant future to the young

man who is about to choose his career. Never be-
fore has there been such wonderful opportunity in
this great field. Big paying positions in electrical

work the world over are open

B. S. Degree to trained men—men who
A possess specialized, practical
in 3 Years

knowledge. (ome to the

School  of  Engineering of
Milwaukce—the largest and hest equipped electrical
school in America.  lere you are trained in both
thicory and practice by a faculty of experts. You
learn in lasge, finely cquipped laboratories, 1f you
have 14 high school credits or cquivalent, you can
become an Flectrical Engineer with a Bachelor of
Science degree in years. If you lack these
credits, they can be made np at, the School of Engi-
neering in a short, lutensive course.

A Complete
Practical Electrical
Education

lL.earn hy the thorough, approved scientific meth-
olds whirh our twenty years of specializing enable
us to give von, In addition to Electrical Engincer-
ing, the following complete courses are given:
b.C. and A.C. Motors and Generators, Armature
Winding. 3 mos.; Flectric Light, Heat and Power
Wiring, 3 mos.; Practical Flectricity, 6 mos.;
Automotive Electricity, 3 mos.; Radio Sales,
Service and Radiocasting, 3 mos ; Junior Electrical
FEngincering, 12 to 30 mos. ; Electrotechnics, 1 yr.;
Commercial Electrical Enginecring, 1 yr.

Earn While You Learn

Ny our special system you may earn while learnlng. Our
employment department will secure you a position to which
you may devote part of each day. spending the remainder
at the school, This plan both solves the student’s flnancial
problems and provides splen-

dill  experlence  at the same

time. Low tujtion fees. Tloard Eﬂter at any
and room  reasonable, Dailly .
Briadeasting WXOE  Sehool Tlme
Orchestra. Frateinities.

Write for Free Catalog

Write today for free, Illus-

training and the details of our

Radiocast Statiom. d
**Earn While You Learn®’ plan,

LECTURES ON H trated l;ntnl;»;:' imlu?ﬂ the
~ H press. tead about this won-
ELECTRICITY 2 derful  Institutlon  and  the
Given weekly from z great  opportunities that le
WSOE = before you.  Find out about
£ our speciallzed method of

§

GCHEDL of ENGINEERING

Milwaukee
Dept. S1.226—415 Marshall Street, Milwaukee, Wisconsin

T E Ty e e Y R R
SCHOOL OF ENGINEERING OF MILWAUKEE,
Dept. S1.226, 415 Marshall St.. Milwaukee, Wis.

1l send me your free illnstrated eatalog on  your
.course and glve me detalls of your Earn
plan, (D%e sure to give your age and edu-

cation),

Name

Address

" An Enlarging Machine
‘ for $5.37
By R. A. CHATH

(Continwed from page 923)

kA b b n b

may be made from almost any scraps of
spring brass you happen to have lyving about.
Cut them to the size indicated in Fig. 12 and
round off the edges with a file. Now all
is complete except assembling.  Fig. 23

shows how tle parts should look,
Almost everybody knows how to hitch up

e ] 4 $\
I »
L _’J"_,td:;

In the photograph above, the various tools that
were employed in building this photograph
enlarger are illustrated. Fig. 2.

an electric light wire, so we won’t go into
details on this score, except to state that
the push-button switch should be placed in
the middle of the cord. By the way, don't
under any consideration use a key, pull
chain or bush-button socket. If you dn,
you'll find that. sooner or later, when mak-
ing a grab for the key, vou'll joggle the
whole works and get an impressicnistic, soft
focus print not entirely to vour liking.

Got the cord all hooked up?
now screw the socket into the lamp house
and then insert the hulh.  Cover the open
cnd of the house with a sheet of cardboard
and turn on the current. [f there are any
holes in the joints, this will show them up.
It yvou do finl any, an application of black
paint around the spot will cover them.

Next, gently drop the opal glass diffuser
into its place in the rear, ar frame 19 side of
the body; set the lamp house on top of it
and secure with the retaining hooks, screw-
ing them down until they rest snugly against
the wire projections.  Finally, slip the nega-
tive glasses into the carrier and screw fast
the clips with the Y-inch round-head
screws so that the free ends of the clips
are in the center of the depressions at the
ends of the carrier,

Now, if vour camera doesn't happen to
have a back adaptable to plates, vou can rig
up this attachment for it with very little
additional trouble. In practically all cameras
the back is either hinged or may be cutirely
removed for loading purposes. If it is
hinged, the only thing necessary is to drop
the door down and build the front or No. 15

Here we show the essential parts of the photo
enlarger, unassembled and laid out for inspec-
tion. Note type of bulb used. Fig. 23.

frame to fit the opening. The attachment
may be seccured to the camera by strong
clastic bands, cord or small brass hooks.
I'f the whole Lack comes off. as is the case in
many roll-film cameras, order an additional
back piece from the makers. OGn the out-
side of this back, lay off a rectangle exactly
the size of the opening in the adapter body.
Drill a small hole in each corner of the
rectangle and with these as a start, cut out
the oblong with a fine metal saw. In this
case it will be unnecessary to huild frame
(Continued on page 971)

All right; |
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DON’T STALL!
GO GET THAT JoB—
STRONGFORTIZE

You may have a go-
getting brain but you’ll
never get and hold a
man-size job until
you'’ve developed a go-
getting body too. In the
business, mechanical,
and industrial world,
just the same as in ath-
letics, success is very
largely a matter of
health, energy, strength.
You can’t get anywhere
without them — don’t
kid yourself into think-
ing you can fool people.

Stop Fighting'!

If you just can’t help
fighting then take a wal-
lop at some mean look-
ing stranger. Don’t be
always picking on your-
self. Don’t be always
putting some obstacle
between success and
you. Stop bullying, de-
spising and degrading
1 the only body that
Strongfort you’ll ever have.

The Perfect Man The average employer will

fargive a litlle wildness but he
never can forgive physical weakness in the men he hires
He knows that poor health spoils the morale of an or-
ganization and throws a monkey wrench into the effi
ciency machine. Keep cn ailing and you'll keep on fail-
ing. A man is as good as the muscles on and in him

—no stronger than his weakest part.

ORTISM

the science of health, strength and virility with scien
tific muscularity, predeces qreat husiness and industrial
Jeaders because it develops the il rrwasrs. mastery anid
rewards of perfect health, STRONGFORTISM strenath-
ens the heart. stimuvlates dicestirn and assimilation,
ends constipation, makes pood red bined and cavers the
body with a wicked crat of finktina mr-seles. Thensands
of mv pupils trace dirret toa STRONGFQORTISM their
triumphal prooress from failure, fntitity and half-death
tn the supreme rewards of fraderchin in the worll’s
work and utter happiness in social life.

“Promotion and Conservation of Heaith, Strength
and Mental Energy.”

The experience and re-
search of a lifetime are con-
tained in my wonderfully in-
structive book, ‘‘Prcmotion
and Conservation of Health,
Strength and Mental Ener-

b It tells you frankiy
how you can make yourself
over into a vigorous speci.
men of vital manhood. Just
mark the subjects on the
free consultation coupon on
which you want special ¢con- .
fidential infrrmation and <D
send to me with a ten cent piece (one dime) to help pay
postage, etc. It's a man-builder and a life.saver.
Send for my free book RIGHT NOW—TODAY.

];IONEL STRONGFOR
Phusical and Health Specialist for over 25 Years
Dept. 101 Newark, New Jersey, U. S. A,

IR R R P L P R L L L L)
FREE CONSULTATION

Clip and Send This Coupon
Absolutely Confidential

Mr. Lione! Strongfort,
Strongfort Institute, Dept. 101, Newark, N, J.

Please send me absolutely free my copy of your book.
“PROMOTION AND CONSERVATION OF HEALTH.
STRENGTH AND MENTAL ENERGY." | enclose a
ten ocent piece (a dime) to help cover mailing expense
and have marked (x) before the subjects in which
l am most interested.

..Colds ..Impotency
Catarrh ..Constipation

.. Asthma .. Ner

. Headache .. Rhenmatism
Thinness ..Weak Eves
Rupture ..Weak Heart
Flat Chest .. Manhood

.. Youthful Restored
Errors

..Poor
..1creased Cirenlation
Beight ..Vital Losses
..Pimples . . Roun
..Insomnia Shoulders

..Lung Troubles
s .guu_ular

..Great

Strength
..Overweight
..Week Back
..Despondency
..Emaciation
..Night Losses
..Short Breath
..Skin Treubles
..Stomach Disorders
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These ’IWO Great Books Are NowCombined!

g MWD

HOOKUP REVIEW

Plenty of new and practical hook-
ups, illustrated and explained in a
constructional and non-technical
manner. For the radio set builder
and amateur,

RADIO ENCYCLOPEDIA

Every issue contains an installment
of S. Gernshack’s Radio Encyclo-
pedia. The first complete, authen-
tic work of its kind. Valuable to
everyone interested in radio.

RADIO PRESS DIGEST

New ideas in radio, radieal im-
provements. etc. Altogether, this
section is novel, interesting and
keeps you in touch with radio from
other countries.

CALL BOOK

This is a very valuable reference,
a complete list of Broadcast and
amateur stations, Canadian stations
and foreign amateur and hroadecast
stations. The most complete list of
its kind.

RADIO LISTENERS’
INFORMATION

This section gives many hints and
ideas on the care and operation of

receiving set. together with prac-
tical information on radio from the
listener’s point of view.

FOR SALE EVERYWHERE

50c THE COPY

Containing five big, complete sections
for beginners, broadcast Listeners, and amateurs

EVIE),

Comgilhaehg with
RADIO LISTENERS GUIDE ¢CALLBOOK

Beginning with the February issue, RADIO LISTENERS GUIDE and CALL BOOK will
be combined with RADIO REVIEW and will be issued four times a year in one great com-
plete volume.

Each issue of this great new book contains a complete digest of practical radio hookups
culled from the radio press throughout the world, S Gernsback's well known radio ency-
clopedia, in installments, an international radio press digest of news and information, a
complete accurate list of Broadcast station call letters, and a valuable section replete with
information for the Broadcast listener.

ALL FOR 50c¢ the COPY. Watch for the first issue on all newsstands and all radio stores
beginning February Ist.

You will buy the biggest value in wealth of radio reference material ever printed for the
radio broadcast listener, amateur or professional.

Published and Distributed by
The Consrad Co., Inc., 64 Church Street, New York, N. Y.
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Here's the|
career Jor

Get intn this won-
derful, big-raving
pro!e~|l|nn Hun-
dreds of openings now in Motion Pic-
ture Camera Work. Vortrait and Com-
mercial Photography. Learn at home,
Big money while learning.

Earn 3250 a Week

UpTo
. High salaried positions everv-
where or open your own studio.
*“My business averapes
'? s.no to $1000 A week,
writes  Michael _ Gallo.
Others doing «qually well
Even spasire time work pavs
up to §75 a week !

CAMERA FREE

Your cholee of real Motlon
Pleture Camera taking standard profes-
sional film used by all theatres, or
5x7 Vlew (amera, latest medel, gen-
uine anastigmat lens.

Send for Book

to students.

NOTE:
ll you prefer to come

to our New York or
Chicago Studion for
personal instruction,

Tells a1l ahout DProfesslonal Photog- |98y or evening
raphy and how to make hig money | fasses. . write for
ovieklv Write taday, NOW! e ddreas

New York Institute of Photography
143 West 361h St., New York (Dept, 82

ve., Chicago.
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“80% CONDUCTIVITY"
Brings distant signals in more
clearly. Original 19-strand non-
corrosive. Block tin coated.
Flexible, easily handled.

IF YOUR DEALER CAN'T SUPPLY YOU

Send 1,00 £, s

trial coil sent
postpaid.
BUFFALO WIRE WORKS COMPANY
524 Terrace, 9-11 So. 7th Street,
Buffalo, N. Y. Philadelphia, Pa.

RﬂDIO—ﬁERIﬁL WIRE -

Get One of These NOW

H ERE is a hand ejector that has them all beat.
Not to be compared with other guns at

thls price. Best ob-
tainable and guaran-
teed to fire

accurately, -
S hootsstandard
ammunition. Solid frame
swing out cylinder. Best
bluesteel. New 1926 molels just arrived. Order
now, 3220 or 38 cal. Only $9 63. Satisfaction
gnaranteed  or  money  refunded Pay on
Delivery plus Postage. SEND NO MONEY
Universal Sales Co., 259 Broadway, Dept.43, New York. N.Y.

BIG
OPPORTUNITY

Complete, Handsomely bound
Volume of

SCIENCE & INVENTION

containing Twelve Issues.

— PRICE $3.00 —

EXPERIMENTER
PUBLISHING CO., I~nc.,
53 Park Pr., NEw York, N. Y.
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An Enlarging Machine for |
¢ $5.37 ]

F (Continued from page $69)

15, as frame 16 may be screwed directly to
the altered camera back. Six No. 1 flat-
head brass wood screws, 33 inch long, should
be used for this purpose.

There is no doubt that anyone sufficiently

Y

Here we show the photographic enlarger com.
pletely assembled and ready for attachment to

the back of a camera. Very good results can
be expected with this easily made enlarger.

interested in this device to build it will know
cxact.Iy how to operate it, so no details will
be given regarding this operation, except a

gentle reminder that the dull side of the
film faces the print.  The outfit may be used
cither vertically or horizontaily. Fig. 1

shows how it will look in the former posi-
tion, using an Optipod and tripod for sup-
port. An ecasy method of mounting it hori-
zontally is to use a Kodapod clamped to a
chair back. In this case, the print should be
fastened to the wall with pins or thumb-
tacks, or glass-headed push-tacks.

Some cameras won't work at very close
quarters, so if you desire enlargements only
slightly larger than the negative, slip a por-
trait attachment over your lens—and there
you are.

Thus endcth  the story. May you make
many brobdingnagian bromides, which, in
plain English, means polyphemusian prints,
with the £5.37 enlarger.

RS aeanas

F Book Revnew !
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MILITARY INTELLIGENCE, by
Walter C. Sweeney, Lt. Colonel, U. S.
Army. Hard covers 5" x 714", 259 pages.
Published by Frederick A. Stokes Co,,
New York City, $2.50.

The title of this book is someéwhat misleading.
Tt does not mean abstract intelligence of the in-
tellect, but refers to the Tntelligence Service,
branch of the army, the transmitting of intelligence
and the organization of service, covering espionage,
censorship and the cv‘lhntmn of information. The
latter includes the sizing-up of information obtained

from prisoners, and it gives the limitations of
confidence to be placed in confessions extorted
from prisoners. The theme 1s most scientifically

worked out, but it is a hook for the soldier and
a hook to he read. The ahsence of an index
prevents it from being a really tynical reference

hook.
THE TEN COMMANDMENTS IN
Ernest

THE ANIMAL WORLD, by
Thompson Seton.  Stiff cloth covers
434" x 734", 78 pages. Published hy The
Country Life Press, Garden City, N. Y.
$1.00
This interesting book by the famous Frnest

Thomnson Seton apens up a new line of philosonhy

and thourht, wnd he shows how the animals line

up in respect to the Ten Commandments which
only man is supposed tao understand and  obey.

The book is printed in large clear type and manv

interesting  incidents from actnal experience with

animals are given. One of the very interesting
and  timelv  anestions discussed i the endeavor
in the animal kingdom to lead a monogamous
life. “There is evidence thar in the animal world
there has lang been a vroping after an ideal form

of marriage. Beginning with their promiscuity,
they have wotked throngh many <tages into pure
monogamy, and other things being equal, the

species, owing to natural laws, are successful in
proportion as they have reached it. and therefore
have ' developed an instinctive recognition of the
seventh commandment "’
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really want
a better job?”

RE you really trying to get ahead? Have
you ever picked out a definite job that
you'd like to have? Could you make good
in that job if you got it?
No matter what line or kind of business
you are in, your advancement will depend
largely on the thoroughness of your training.

If you really want a better job and are
willing to devote a little of your spare time
to getting ready, the International Corre-
spondence Schools will help you, just as they
have helped so many other men and women
in the last thirty-four years,

You’re ambitious. You want l-lé‘es
to get ahead. Then don't turn . l.\ .ld.
this page until you have clipped Isr:delo est
the coupon, marked the line of 2 arge st
work you want to follow and mﬁs”lo h':e
mailed it to Scranton for full schoo! "(‘lt
particulars. worl

Marking the coupon is simply
the act of investigation—in justice to yourself you
can’t afford to do less—and it doesn’t cbligate you in
the least.

Mail the Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6228-D, Scranton, Penna,
Oldest and Iurycu correspondence schoools in the world
Without cost, please tell me how I can qualify for the
pusition or in the subject before which | have marked an X
BUSINESS TRAINING COURSES
ﬁnmlness M [Jsal

Industrial Manuemem. | \dveulslng

Pecsonnel Organization {IBetter Letters
[0 Traffic Management O Show Card Lettering
[JBusiness Law [JStenography and Typing
[JBankling and Banking Law [JBusiness English
O Accountancy (including C.P.A.) [ Clvil Service
[JNicholson Cost Accounting Railway Mall Clerk

Bookkeeping Commeon School Subjects
Private Secretary High Schoo! Subjects
[JSpanish O French 11lustrating
TECHNICAL AND INDUSTRIAL COURSES
[ Electrical Engineering [] Archite

ct

L]Armmcu Blueprints
[]Contractor and Builder
[]Architectural Draftsman
[IConcrete Builder

|Structural Engineer

1Chemlstry (] Pharmacy
[lAutomobile Wurk

Surveying and anplng [J.Airplane Engines

Metallurgy nin [_]Agriculture and Poultry
Osteam Lnglncerlng D Rddlo ]'_J\lalhcmatlcs

Mechanical Engineer
Mechanical Draftsman
Machine Shop Practice
Railroad Positlons
Gas Engine Operating
Cirll Engineer

Eleclrlc Lighting

Name .

Street
Address

'6-26-25

City ...

Occupation
1y yeu reride in Canada. srnd this mupon to the Interno
tioncl Correspondence Schools Canadian Liunited, Montreg

ARE YOU THE MAN

to e first In your town to sell and
demonstrate POWEROLA, the famons
5 tube NO.BATTERY ELECTRIC
LIGHT SOCKET RADIO RECEIVER
{nct an attachment), unlversal for D ¢,
or ALCL (I00-115 v, 10-80 exeled, now
«all and demanstrated by THE NEW
RK CO.. nublle utllity
compantes and radlo. electrie andmnsic
e lers everywhere.  Ahanlutely depend-
able, fully guaranteed. powerful, prac-
tleal. perfeet In performance.
Ace You the Man Who Sees Opportun-
ities Ahead for Real Money Making?

Hrite for literature, terms and
priccs at once,

“You, too, can make Powerola’’

Kend $1.00 for wiring dlagrams showlng parts used ana
howe to make anv set or eircuit (one to cight tuhes).
Opasrates satisfactorily from A.C. or D.C. current.

POWEROLA RADIO CORP.
1845 Broadway New York City
ot S P e TR Y W IS5 TS ST T

|
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1926 will be the biggest, greatest oppor-
tunity year in the history of the world
—everything points to prosperlty, solid
healthy generous prosperity. 1926 will
bring forth many marvelous inventions,
will offer countless opportumtles for
obscure persons to reap fortunes in the
scientific and inventive fields of en-
deavor, not forgetting the marvelous
opportunities that radio offers for devel-
opment, standardization and progress.

SCIENCE AND INVENTION is preparing to
print the greatest issues in its very suc-
cessful existence as the world’s finest sci-
entific magazine for the layman. Rabio
NEews has many radio men working day
by day to present the greatest radio
achievements as they are developed.

 — e —— =9
"Ceience aad
a l n ifyention
Y o
;E \" ?}f'loﬁwn.
ge!

kinds. Why not prepare today to fol-
low and profit during this new year by
subscribing to SCIENCE AND INVENTION
and Rabio NEws? You will have the
summary of the world’s progress before
you month by month,

Treat yourself to a present. SCIENCE
AND INVENTION has just completed ar-
rangements whereby you can get a full
year's subscription to our magazines in
combination with your favorite popular
magazine.

The lists and coupon below are for your per-
sonal convenience. Just fill out the coupon
with pen or pencil, enclose the required
amount and we will guarantee the rest. You
will receive each month for twelve months,
from the postman, a brand new copy of the

magazines to which you have subscribed.

Everything points to an interesting, mar- Act now—here is an opportunity—a big bar-
velous year for achievements of all gain in price, ton!

Subscribe Now to
Science and Invention or Radio News

and your other favorite magazines and save money. The following offers are made
by special arrangement. Place your orders now and take advantage of these bargains.
All subscriptions are for ONE FULL YEAR and may be sent to the same or separate
addresses. New and renewal subscriptions are accepted at these special prices:

1—Radio News or Science and Invention and American Mercury ........ 50000000600a0a $6.25
2—Radio News or Science and Invention and Asia ................coivivn. £0000000000 5.25
3—Radio News or Science and Invention and Baseball .................. 0086800088008 350
4—~Radio News or Science and Invention and Bookman ...... PN [ 5.25
5 Radio News or Science and Invention and Century ...........ccviviinnns RN 5.75
6—Radio News or Science and Invention and Famous Story Magazine, The..... 5ooa0as 4.00
7—Radio News or Science and Invention and Forum ...................... 80000000008 5.25
8 Radio News or Science and Invention and Mid-Week Pictorial ..................... 5.00
9—~Radio News or Science and Invention and Outlook ..................... 000600006000 6.50

10—Radio News

Science and Invention and World's Work

]
EXPERIMENTER PUBLISHING CO,, H To Any of the Above Clubs
53 Park Place, New York City. H You May Add
N, : A—dmerican Magazine ........ $2.50
AVAIIIE e ! B—Cosmopolitan ............... 2.75
A AT 0SS e : C—Good Housekeeping ......... 3.00
8 D—Ladies’ Home Journal....... 1.00
Gty e SR — : E—Pictorial Revieaw ............ 1.50
. - = ing Post ...... 2.00
S & No..l.0 add Letter............. v F—Saturday Evening
.Ple:;:C :e“:] fofr LS s Offer No '].nd 1dld [:ietter P“ ment i G—Woman’s Home Companion.. 1.50
in the form of. ... is enclosed. '
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Stop Using a Truss
7 o)

STUART'S PLAPAO-
PADS are different from
the truss, being mechanico-
chemico applicators made
self-adhesive purposely to
bold the distended muscles
securely in place. No straps,
buckles or spring attached
—cannot slip, 8o cannot
chafe or press against the

o puble b?n\fy '.Ehou.s;{ndshbtva
uccessfu reated them-
ot S (e e,
ndrance from work—most -
Gold Medal gpgiinate cases conquered, Grand Prix

Soft as velvel—easy to apply—inexpensive, Awarded

Gold Medal and Grand Prix. Process of recovery ig

natural, so afterwards no further use for trusses. We

orove it by sending Trial of I’lapao absolutely FREE
Writs name on Coupon and send TODAY,

924 Stuart Bldg., St. Louis Mo.

Plapao Co.,
Name
Address teeserarsttatatsestcetssesrared
Return mall will bring Free Trial Plapao

SLEEF i comFoRT
Choking, Wheezing, Gasping
and Short Breath

1t you are a sufferer from Choklng, Wheezing, Gasplng.
Asthina, or Catarrh, you will he glad to lrarn  that
your suffering can he ended and that you can Sleep

NSoundly All Night from the very flrst. FREE

1 want to send you a full slze $1.00
hottle of Ilorence Formula absolutely

Users commonty report this stze ghes great comfort anid
staps the trouble within twenty-four hours.  No oblbga-
tlan—if you are satisfied tell ather sufferers—that’s all
) ask. Write today. and be well agaln.

F. H. SHEARER Dept. 863AB
2233 Grand Ave, Kansas City, Me.

ENLARGED PROSTATE

Are you of middle-age and one of the
65% that Medical Men agree are so trou-

bled after 407 Do you want to know
what science has done in tracing the
cause of this general affliction?  That
yvou don't have to suffer and can com-
pletely recover? My free book and
sincere advice will come to you without
cost if vou write today. H. Wilson,

Sup't. Kansas General Research Hospital,
Box 416, Milford, Geary Co., Kans.

PTURE

Try this to be
rid of Rupture

Immedlate and permanent relief and

comfurt is assured to rupture saffercis

by the Schulling Rupture Lock. 1t seals

in the opening.  No elastie bands. eruel
gprings ar bhinding braces. Nothing to lrrl-
tate ar chafe. Nv harness to wear. A slm-
ple devlce. 1elief, comfort and safety result
from its use, \Write for free book and trial

offer.
SCHUILING RUPTURE INSTITUTE
182 Murphy Bldg.. Indianapolis, Ind.

7and be your own Boss

Man with car wanted to take
4/ orders for our biﬁine of 241 House-
"/ hold Necessities. No experience nec-
(18] essary. We supply the capital and
help you get started. Write for Free k.

FursteMcNess Co. Dept. 145 Freeport,IiL

—
LEARN TO DRAW!
Remarkable book--**COMMERCIAL
ART AND CARTOONING.'’ Ex-
Y» plains how to make illustrations for

goou.ldvernumcnu.eu:. Alsobow
to become & Cartoonist. NO COR-
RESPONDENCE COURSE -- Bouk
tells all--14 chupters--123 illustra- ,
xﬂl'.-in- tementary Draw-
till Life; Pen, Ink, Charcoal #4"%g
rayon Work; Cartooning,

20\
=

an H
Bound Flexible. Im. Leather. Postpaid (or
S a0 15 M axtrs). OGILVIE PUE. €O,
67 Rose Street, New York, Dept. 139
12

NEW METHOD St§::!n¢

POCKET LIGHTER
What Makes It Light?

No wind can blaw it out
The Wonder Lioht
A Scientific Marvel
Fully guaranteed SOC
NEW METHOD MFG. CO.
Dent. S-1.1 Bradford, Pa.
Dealers—Ask your jobher for this ready seller

R RN

The Radio Constructor |
By A. P. PECK
‘ (Continued from page 932)

v
[ PPPvYvETETeTYTT s e e

able to use a rheostat capable of fine adjust-
ment.  Therefore, the tyvpe. 8, shown in the
photographs was employed.  Being of the
carbon-pile type, it gives very close adjust-
ment, which is often quite desirable in re-
ception.

Another very important point in the con-
struction of a short-wave tuner is the use
of a good type of grid leak. 6. It must be
continuously  variable and must be capable
of holding its adjustment.

AUDIO TRANSFORMER

If you desire to make your shoi.-wave
receiver for C.\V. reception only, and do not
care particularly about listening to the broad-
casting that is sent out on some few of the
short waves, it is well to pay some attentiou
to the sclection of the audio frequency am-
pliiying transformer used. Tlere is one
transformer on the market today, and that
is the type used in this set, which gives the
greatest amplification, when a note in the
neighborhood of 1.000 cycles is 10 be ampli-
fie. This is approximately the frequency
to which all CAV. signals are heterodyned
when received by an oscillating receiver and,
therefore, it will be found that a trans-
former of this type will give far greater
amplification for C.\W. reception than any
other. This type of transformer is nothing
at all radically new, because those that were
in use in commercial and amateur worlk, be-
fore broadcast reception hecame such a part
of our daily life, gave excellent results in
just the same way. Therefore, if you have
a very old type of audio frequency ampliiy-
ing transformer on hand, it will probably
give vou much better results in a short-wave
CAW. receiving set than it would in any
broadcast receiving set. Use it hy all means,
or, if you wish to get the very Dest, obtain
ane of those transformers illustrated in the
photographs here, 10.  With the so-called
“1.000-cycle”™ type of transformer, a fixed
condenser of 0005 mf. capacity should be
placed across the secondary.

A word about dials will not be amiss here.
On the tuning control, it is quite essential
that some sort of a very gool vernier be
cmployed.

TUNING

After you get all of the instruments to-
gether and assemble them, following to a
greater or lesser extent the layout shown,
there is one main thing to observe before
vou attempt to do any DX reception.  That
is. be sure that the variable grid leak is cor-
rectly adjusted.  To reach this point, turn
the tuning condenser to minimum capacity
and light both tubes to normal brilliancy.
Advance the regeneration control until the
detector tube oscillates.  This peint is deter-
mined by the fact that a loud click is heard
in the phones. Now turn the regencration
control back until the set is not oscillating
and adjust the grid leak a little. Soon you
will find a setting for the leak, where the
set will go from a mnon-oscillating to an
oscillating condition without producing a
loud click: cnly a soft hiss will be heard in
the phones. This shows that you have the
grid leak aljusted properly. Leave it at
this point and it will probably be unneces-
sary to change its value until you substitute
another detector tube for the one now in use.

When tuning for C.\W. stations, keep the
regencration control at a point where the
detector tube just oscillates.  This s its
most sensitive position.  When the grid leak
is properly adjusted. as described above,
there is no trouble in keeping this place, but
it the grid leak is out of adjustment, it will
he found mast difficult to control oscillation,
the set will not he sensitive in operation and
will not produce as loud signals as it will
with a properly adjusted grid leak.

EARLE E. LIEDERMAN
The Muscle Builder

Author of “Muscle Building,” “Science of
Wrestling,” 'Secrets of Strength,’” ‘“Here's
Health,” Etc.,

|f You Were Dying To-night

and T offered something that would give you ten years
more to live, would you take it? You'd grab it Well,
fellows, 1've got it, bhut don’t walt till yon're dying or it
won't do you a hit of pood. It will then be ton late,
Rigkt now is the time. To-morrow or any day. some dls-
case will got you and if you have not equipped yourself to
tight it off, you're gone. [ don’t rlaim to cure disease.
1 an not a medical doctor, but I'll put vou in such em-
«titlon that the doctor will starve to death waiting ter
¥ou to tuke sick. Can vou imaglne a mosquito trying to
bite a brick wall? A fine chance,
A Re-Built Man

1 tike to get the weak ones. 1 dellght in getting hold
of a man who has heenr tnened down az hapeless by others.
1L°s casy enough to tinish a task that's more than half
done, But give e the weak, sieklv chap and wateh him
rtow stronger.  That's what 1 like. 1t's fun to me he-
c.usa [ know T ean do It and 1 1ike to give the other
felloay the laugh. T don’t just give yon a veneer of mus-
cle ‘hat lmks good to others. 1 work on you both in-
cido and oul. I not only put big, massive arms and
legs on you, but I huild up those inner muscles that
surreund your vital organs. The kind that glve you real
rep und ehergy, the kind that fire you with ambition an1
the courage to tackle anything set before you.

All 1 Ask Is Ninety Days

Who says It takes vears to get in shape?! Show me
the man who makes any such clatms and 111 make him
eat his wotds. I'll put one full tnch on your arm in just
20 days.  Yes, and two full inches on your chest in the
same length of time. Meanwhile, 1'm putting life and
pep Into your old back-bone. And from then on, jns’
watrh ‘em grow. At the end of thirty days you won’t
krow yourself. Your whole body will take on an entlrely
different appearance.  But you've only staftedt.  Now
oomes the real works, I've only Imilt my foundation.
1 want just 60 days more (90 in all) and you'll mak~
those friends of yours whe think they're strong touk like
something the cat dragged in.

A Real Man

When I'm through with you you're a real man. The
kind that ean prove it. You will be able to do things
you had thought Imposgible.  Amb the beauty of it Is
you keep on going. Your deep full chest hreathes In rich,
pure alr. stimulating sour blood and making you just
bublle over with vim and vitalitv. Your huge square
shoulders and your niassive muscular arms have that erav-
ing for the excrelse of a regulur he man. You have the
flasl to your eye anid the pep to your step that will mako
vou admired and sought after in hoth the business and
sockal warld,
This {s no idle prattle, fellows. If you daubt me,
mako me prove {t. Go ahead, 1 like it. 1 have ulready
done thiz for thousands of others and my_ recokds are
unchallenged. What 1 have done for them. T will do for
you. Come then, for time flles anid every day counts.
Let thls very day be the heginning of new life to yon.

Send for My New 64-Page Book

«“MUSCULAR DEVELOPMENT”’

IT IS FREE

1t contalns forty-elght full-page photographs of mvself
and some of the many prize-winning pupils, 1 have
trataed.  Some of these came to me as phtiful weaklings,
imploring me to help them. Look themt over now and
vou will marvel at thelr present phystques. This hoak
Wwill prove an impetus and a real inspiration to you.
1t will thrill you throusgh and through, ANl 1 ask i< 10
rents to cover the cost of wrapping and mailing and it
Is yours to keep. Thiz will not obligate yoi at all. but
for the sake of your future health amd happiness «do not
put it off. Send to-day—right nw hefore you turn this

page EARLE E. LIEDERMAN
305 Broadway, N. Y.

Dept. 202
EARLE €. LIEDERMAN .
Dept. 202, 305 Broadway, New York City.

Trear Mir:—I1 enclose herewith 14 cents for which you
are to send me. without any obligation on my part what-
*“Museular Development.®’

ever, a capy of your latest book.
(I’l-ase write or print plainly.)

Name
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Advertisements in this section-twelve cents a word for each insertion.
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. disccunt for 12 issues.
tisements for the April issue must reach us not later than February 10th,
The Circulation of Science and Invention is over 175,000 and climbing every month

EXPERIMENTER PUBLISHING CO., INC, 53 Park Place, New

Opportunity Ad-lets

YOU will find many remarkable opportunities and real bargains in these columns. It will pay you to read and investigate the offerings made

every month by reliable firms, dealers and amateurs from all over the country. No matter what you may be secking, whether supplics

autonl;obile accessorics, the opportunity to make money, or anything else, you will find listed here the best and most attractive specials of the
month.

Name and address must be included at the above rate. Cash should

Objectionable or misleading advertisements not accepted. Adver-

York City, N. Y.

Advertising Agents

Agents Wanted (continued)

Chemistry (continued)

° Advertising In all magazines and newspapers at publishers’
lowest rates. Rate Look Free. Taylor’'s Advetrlsing Service,
DLept. 6, Freeport, Iil

Agents Wanted

Agents Wanted Full or Part Time to Sell on llberal
cominission new Thernostatic_ Autumatle Carburetor control
Attachment for Ford cars. Increases mileage 100%. No
holes to drlt, Attached in 2 minutes. Does automatically
exactly what Ford Manual instructs driver do by hand.
Cadillac now using Thermostatic Carburetor Control under
Rlanckle ilcense. Write at once. A. C. Blancke & Co.,
Dept. 863X, 602 W. Lake St., Chicago.

Agents—Dest seiter; Jem Rubber Repair for tires and
tubes; supercedes vulcanization at a saving of over 800 per
cent; put it on cold. It vulcanizes itself in two minutes and
is guaranteed to iast the life of the tire or tube; selis to
cvory auto owner and accessory dealer. For particulars how
to make big money and free samplo, address Amazon Rubber
Co., Dept. 601, Philadelphla, L'a,

Agents—Write for Free Samples. Sell Madison “Better-
Made'’ Shirts for large Manutacturer direet to wearer. No
capltal or cxpertence required. Many earn $100 weekly and
vonus. Madlson Company, 566 Iroadway, New York.

Big money and fast sales. KEvery owner buys gold Ini-
tials for his aute. You chasge $1.50; make $1.35. Ten
orders datly easy. Write for particulars and free samples.
American Monogram Co., idept. 71, East Orange, N. J.

Earn $10 daily silvering mirrors, plating and refinlshing
metalware, chandeliers, bhedsteads, headlghts. utfits fur-
nlshed, N. Decle Laboratories, 1133 Iiroadway, New York.

$60—$200 a week. Genuine Gold Letters for store win-

dows. Easily applied. Iree samples  Liberal offer to
I:?lllel‘ll agents. Metallic Letter Co., 441 B., North Clark,
Chicago.

$10 daily silvering mirrors, plating and retinishing jamps,
reflectors, autos, beds, chandellers by new methud. Qutiits
turnished.  Write Gunmetal Co.. Ave. D, Decatar, 11

Only one sale a day means $2C0 per month! Marvelous
new adding machine. Retalls $17.00. Woik cquals $350
machine, Adds, subtracts, multiplles, divides, automatic-
ally. Computes feet and Inches. S8peedy, accurate, durable,
bandsome, Flve year guarantee. Offices. Stores, fartories,
garages, lumbermen buy one to dozen. A fortune for live

agents. Write quick for protected territory and free trial,
I"llgl'nltlnlng Caleulator Co., Dept. W, Grand Rapids,
chigan.

Bankrupt and Rummage Sales. Make $50.00 dally. We
start you, furnishing everything. Distributors, Dept. 171, 609
Divislon, Chicago.

Wash clothes the new way. Use the Torrent Autmnatie
Washer. You wlll he delighted. Speclal offer to one in
each locality. Storm Royalty Co.. 3602 Enright Arve.,
8t. Louis, Mo.

No Dull Times Selling Food,

T’eople must eat. Federal

- distributors make big money; $3.000 yearly and up. No capl-

tal ‘or experience needed; guaranteed sales; unsold goods
may be returned. We furnish you with liccnse. Your
$20.00 starting order sent on trust. Free Samples to ens-
tomers — Repeat orders sure; Exclusive territary. Ask now.

0
v oFedreral Pure Food Co., 882311 Archer, Chicaro.

o Suceced With Your Own Products, Make them yourself,
Forinulas, Processes, Trade-Sccrets. Modern Master methods.
Catalog free. 1. Thaxly Co., Washington, D. C.

Advertise In 24 Big Sunday Newspapers, 24 words $15.00.
100 Blg Weekiy newspapers, 28 words $10.00. Ten best
magazines, 28 words $10.50. e specialize in magazine
and newspaper advertising at Publishers’ [lowest rates,
Lists and consultation Free, Natlonal Service, 24, Rlch-
mond I1fill, New York.

Make Money Selling Shirts.

Our men find sales easy.

Patented shirt turns inside out. Tasts twice as long, Sells
on sight. Customers tell (rlends. Rig money. Write
Walton Duplex. Dept. 1331, Drooks Bidg.. Chicago.

making chipped glass number
Simplex Co., Dept.

Build splendid business
and name plates. Darticulars free.
93, 1133 Rroadway. New York.

Mirrors Re-Silvered at Home.
square foot; vou charge 73 cents.  Immense profits, plati
auto parts, reflectors, tahleware, stoves, refintshine metal-
ware, ete. Outfits furnished. Write for Information.
Sprinkle, Plater, 955, Marion, fndiana

Costs less 5§ rents per

Agents—$91.50 Weekly and Up—Your Pay Dally, tatro-
duelng New 12 Months Insured Hose for men. wamen,
children. You write orders. We deliver and collect (o

goods wn credit and you can dellver, sult yourself). * No

cxperfence of capital necded. Sumples furnished. Al
colors, grades Including sllks, 1llsles, wools, leathers.
Write quick. Macocliee Textile Cumpany, Card 6702,

Cinclnnat!l, Ohio

Over 100 per eent. Profit, Nelf-lightlng Gas and Clgar
Lighters. Everybody interested; repeat business. Sell indl-
viduals, dealers, subagents. 1artlculars Free. 8. 1. Bern-
hardt. 118 Chambers St.. New York.

Experimenters chemiecal
Catalog 5c.
Chicago.

apparatus_ and radlo supplies,
Chemical Apparatus Co., 4400 West End,

Correspondence Courses

Used correspandence school courses. All kinds. Sold
on 1epurchase basis. Idg suvlug. Moncy back guarantee,
tlsn free. (Courses bougit). Lee Mountaln, ’lsgah, Ata-

ama.

Make Money Silvering Mirrors, refinlshing auto head-
1ights, tableware, metal plating, bed steads, chandeliers.
Quttits furnished. International Laberutories, Dept. 69, 309
Ilrth Ave., New York.

Agents—Get my complete line of New Hoslery. Every
pair guaranteed. Must wear or new hose free.  All styles.
Flnest quallty. Also full line of silks that can't be hent.
13iggest, best, most beautiful linc cver offcred. Kasy to
get orders, Make $15 a week, even spare time workers
make $12 to $18 a week. Don't delay  “I'ry It out. Write
today for samples. Frank B. Jennings Co.. Dept. 255,
Dayton, Ohlc,

Marvelous Now [nvention 400 per cent. {’rofit ldquld
Quick Mend for hoslery and fabries. Trememlous demand.
Over hundred other fast sellers. Local and General Agents,
J. E. Johnson Co., Dept. 88, 69 E. South Water St.,
Chtearo.

$100 Weekly—Pleasant Work appointing local agents to
introduee Mother Hubbard 1Soods; no canvassing; no deliv-
fr':;m; no money Invested. Mother Hubbard, 556 Congress,
“hicago.

$100 Every Week. Let me Irove you

can make it.

Remarkahle propositlon—investigate tmmediately.  Albert
Miils, Mgr., 5807 American Bldg., Cincinnati, 0.
Aviation
Boys—Get a three-foot modei aeroplane free. Write to

Aero Shop, 3030 lurlbut Ave., Detroit, Mich,

R |

Battle Photos and War Relics

For Dens: Relles Collected from Europe’s Dattlefields.
Firearms, medals, helmets, ete.  Illustrated catalogue and
gample War photographs 23c¢. Lleut. \Welch, 1889 Albany
Ave., Brooklyn, N. Y.

Books

Free—Upon request will send you my literature illus-
trating the following books. Astrology, Character, Clair-
vayance. Concentration, Healing, Hypnotism, Magnetlsm,
Mediumship, D’ersonal Mainetism, Personality,
nomy, Salesmanship, Secership, Success, Sex, WIIl.
Philosophy, Gazing Crystals, ete. A. W. Martens, E. E.
6. Burlington, Towa.

“Gateway to Independence’’—It's a money making book.
Particulars free. G. Bates, Salem, Va.

Business Opportunities

Free Book. Start Im_lekhhll Order business. Pler, 996

Cortland Street, New York.

You can have a business-profession of your own and earn
big income in service fens, A new system of foot correction;
readily iearned by anyone at home in a few weeks, Fasy
terms for training, openings everywhere with ali the trade
you can attend to. No capital required or goods to buy, no
agency or soliciting. Address Stcephenson Laboratory, 18
Ilark Riay, Dloston, Mass.

Stop Plodding! Be Successful,
Rfhop. Make big profits in any locality. We teach you and
furnish complete equipments $100 up, Book of Opportunity
free. Taywood’s, 1312 South Oakley Avenue, Chleago.

$50 a week, Mail Order Business. Dooklet tells how.
Kample and plaa 25e.
Co., Dept. 8, Shawnee, Okla.

- 550_ Weekly.

Operate a Tire Repair

.

Your own RBusiness. enormous profita plan.

$40.00 Suits at $23.50! Think of heing able to offer a
$40.00 suit made of the finest quallty of pure Virgln wool,
fit, fabrie and fashion guaranteed. at the powerfully attrac.
tive price of $23.50! Can you sell such values? You ean
if the experience of 2.000 other salesmen means anything,
And you don’t have to know anything about relling cloth-
fng.  We'll take you. train and equip vou to go oot and
make a suecess of thlx work If you are honest. ambitious
and willing to work. If you are, write ne. You'll hear
fram us promptly with the full facts. Address Dept. 719,
Willlam C. Bartlett. Ine., 830 West Adams Street. Chicago.

Agents—Sell $21.50 sufts, overcoats, all wonl, one priec.
Wonderful values, llberal commissions in advance, money
back guarantee. 9x13 swatch outflt free. Write N, E.
Tlarvey, Mgr., Rox 00, Chlearo,

Wonderful 1nvention.  Eliminates phonacranh needles,
Preserves records,  Abollshes seralching. 11,000,000 pros-
peets. 220 dafly. Supply in nocket. Sample on approval,

if requested. Everplay, Desk E.2, McClurg L3ldg., Chicago.

Same 50c.  Suydam S10748, 112 Street, Richmornd Hill,
Money Making Business Chances. Particulars

Rernard Noviteky, 11 Stark. Pittston, Pa. R
Dollars yearly in your backyard. No mushroom dope.

Particulars free. Metz. 313 East 89th, New York.

free.

Outfit furnished you free, DBradford

Educational

Correspondcnce courses. All schools, Lowest prices. Terms,
(‘atalog Free. Mention Subject. Kconomy Educator, 440-B
Nansome, San Francisco.

Used Correspondence School courses save over haif. Bar-
galn catalog 1000 courses free. Used courses bought. Stu-
dents’ Exehange, Dept. A, 47 West 42d Street, New York.

Farms and Orchards

Pecan-Orange-Fig Groves ‘‘On the Gulf”’, Guaranteed
care. Monthly payments. Big. qulck returns. SuburiAn Or-
chards, Dept. I, Blloxi, Miss.

G

For Advertisers

I vrite letters, folders, booklets, complete followup for
manufacturers, mall order dealers. Long experience, Wrlte
for details. L. Taylor, 13ox Ji4, Freeport, Ill.

Advertise—Llsts of magazlnes and newspapers sent free,
Qur ca-operative malling pays. Write, Box 1373, Wash-
ingwn, D. C.

For Inventors

Unpatented ldeas Can Be Sold. 1 tell you how and help
you make the sale, Iree partlculars (Cobyrighted). Wrlte
W. T. Greene, 808 Jenifer Rldg.. Washington, . C,

Your Chemical problems solved and working process fur-
nished for Flve Dullars. Write me. W. Ntedman Rich-
ards. Consulting Chemist, Tox 2102, Toston, Mass.

Get Cash for your patent or inventlon under our new
ptan. Write at once to Inveators’ Syndlcate, 22 Palladium
Bldr.. &t. Louis. Missourl.

Cashing In—If you have a practleal, useful invenfion to
gell, wrlte promptly American I’atents Corporatlon, Bar-
rister Bulldlng, \Washiugton, D. C.

For the Photographer

Have you a Camera? \rite tor free sample of our big
magazine, showing how to make better pictures and earn
llqlomﬁ'. American Photography, 118 Camera llouse, Loston,

., Mass.

Games and Entertainment

Free with $25 erder our large die box. Send 20c¢ for our
large catalogue of tricks, puzzles, wigs, sensational ese
capes, Oaks Magical Co., Dept. 549, Oshkosh, Wis.

Magic tricks, books, noveltics. Catalog Free. Peltier,
Dept. 1, 58 Skeele St.. Wlllimansett, Mass.

Book of Magic, Set of Triek Cards, and fllustrated
catalog, 10c. Pledmont Noveity Shop, Box 631, Danville, Va.

y

Health

Tobacco Habit Banished. No matter how long you have
been a vietlm, no matter how strong your craving, no mat-
ter in what form you use tohaceo, there fis help for you,
Just send posteard or letter for our Free Ilook. It explains
everything. Newell Pharmacal Co., Dept. 788, Clayton Sta.
tion, 8t. Louis, Mo.

Help Wanted

Freneh plate. FEasily learned, im-
Wear Mirror Works, Dept. 38,

Silvering Mirrors,
mense profits. Plans free.
Exrelsior Snrings. Mo, -

Al} n, 1R to 60, wanuing to qualify for Govemn-

Make Money at Home—mnking toye. Wo show ¥ou how.
fend $1 for complete working drawines and instruetions.
Dekalh Designing Co., Dept. 46. Decatur, Ga.

Onr propositlon will helo you to get hig money daily.
Yecitimate working plan and formula $1.00 bill.  Henry
Peter Ilergman, 802 East 3rd St., Tulsa, Okla.

ment 'Folltlm. $110-$225 menthly, loeal or traveiing,

write. Mr. Ozment. 297, St. Louts, .\fo.,_l_mmedlately.
Dotectlvs Earn Big Money. Travel. Excellent opnortunity,

Great demand everywhere, Experience unnecessary. DPar-

tieulars free. Write, American Detective System, 1974

Rroadway, N. Y.

" Detectives Needed Evervwhers,

Work fhome or travel

i Experience unnecessary. Write. George Wagner, former

Chemistry Government Detective, 1968 Broadway, N. V.
Nevelnp latent finger prints with non-eradicating powders, Quallfy for $150-5300 raftrnad jobs. Fireman, Rrake.
With directions 35 cents prepaid. The Rogers Laboratory, man, Raggageman. Sicening Car or Train Porter. 897

Rib Take, Wis.

Railway Burcau, East St. Loufs, TIL
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Help Wanted (continued)

s R N

Patent Attorneys (continued)

975

Song Poems

Commenco $95 to $158 month,
Pald vacation,
cxperienca

Work for *‘Uncle Sam''.
Men—women I8 up.  Steady pleasant work,
Common educatlon sufficient with our coachlng.

unnecessary. List of positlons and full partieulars—FREL.
Write Immediately. IFranklln iInstitute, Dept. M20,
Rochester, N. Y.

How To Entertain

Plays, musieal comedies and reviews, minstrel musie,
blackface skits. vaudeville acts, monologs, dlalogs. recita-
tions, entertainments, muslcal readings. stage handbooks.
make-up goods. Big catalog free. T. S, Denison & Co., 623
Ro, Wabash., Dept. 99, Chicago,

Insects Wanted

Not Spend Spring, Summer and Fall gathering
1 buy humilreds of kinds for collections,
Some worth $1 to $7 each. Nimpie outdoor work with my
Instructions., pletures. price-list, Nend 10 cents (it
stamps) for my fillustrated D'rospectus before sending but-
tertlles.  Mr. Ninclalr, Dealer in Insects, Dept. 11. Itex
1424, San Diego, Calif,

" o

Why
butterflles, inscets?

Instruction

Correspondence Courses sold complete; one-third uaual
prices because slightly used; easy terms; money back
guarantee. All schools and subjects. Write for speclal
Free catalog, Conrses bought for cash.  Economy Edu-
cator 8ervice, H202, West 49th St., New York.

minmmny

Machinery and Tools

Conerete Building Block Machines and Molds, Catalogue
free, Concrete Machlne Ca.. 5 N, Flrst St., 8t. Louls, Mo.

onmang T e e a1 ur

Mailing Lists

1,000 Fresh Names of Mall Order Buyers $3.00. Bernard

Novitsky, 11 Stark, Pitiston. Pa.

Mail Order Business

$1 Starts You mail order business, Particulars Free.

Lacey Patent-Sense, keevs,'”
Free. See page 942,

‘‘Inventor's Advisor,’' the valuable Patentbook with 139
Mechanical movements and illustrations, sent [free upon
request. M. 1. Labiner, Patent Attorney, 3 Park Row,
New York.

*"The book the inventor

Peem Writers—Send for proposition. Ray Hibbeler,

Seng
D24, 4040 Dickens Ave,, Chicago.

Stamps and Coins
t 100 All Diﬂere'nt 3 eents, S, I. Quaker Stamp

Get your own patents, Application blanks,
instructions $§.  Cutting 13res., CampbeM, ¢ani.

Patents. Time counts In applying for patents. Don't
risk delay in protecting your ldeas, Send iketch or moitel
for Instructions or write for Free book, “‘How to Obtaln a
I'atent’” and “'Itecord of Invention’’ form. No charge for
information on hww to proceed. Communications strictly
confidential.  Prowpt, careful, eficlent service, Clarence .\.
O’ltrien, Registered Patent Attorney, 92D Security Bank
Lullding (directly neross street from patent offee), Wasli-
Ington, . . Cee page 9531,

Millions spent nnnuall’y for ideas! Hundreds now wanted!
1'atent yours and profit! Wrlte today for free baok—tells
how to protect yoarself, how to invent, ideas wanted, how
we help you sell, ete, Amerlcan Industries, Ine., 212
Kresge Bldg., Washington, D. ¢,

Inveators—xend for form ‘‘Evidence of Canception’’ to he
signed and witnessed, Forin, fee schedule, information free.
Lancaster and  Allwine, Reglstered Patent Attorneys in
ll;nl(:‘ed States and Canada, 212 Ouray Bldg.,, \Vashingto..

complete

Company, Toledo, O.

Stamps, 50 varieties, Afric:
etc., 1ve. 60 different U,
fiinges 10e.  List free. C.
St.lauis, Mo.

Free! 12 Azerbaijan, bhig price list to approval appil-
cants. Pennsylvania Stamp Co., Mancer, Pa.

69 Stamps 4 cents. Bok Stamp Co., 642 Meredith St.,
Dayton, Ohlo.

Brazil, P’eru, Cuba, Mexico,
.; 1,000 mixed, $0c.; 1,000
Stegman, 5915 Cote Brilllante,

A

Stories or Manuscripts Wanted

Stories, poems, descriptive articles, plays. ete., are wanted
for publication. Bubmit Mss or write Literary Bureau, 165,
Hannibal, Mo,

Typewriters and Ribbons

Monroe E. Miller, Ouray Itllx., Washington, D, C, I'at-
ent Attorney: Mirhanical, Eleetrleal Expert. Booklet and
Priority record blank gratis.

Patents Prociured; Trade Marks Registered—A conmipre-
hensive. experlenced, proipt service for the protection and
development of your ldeas. Preliminary advice gladty fur-
nished without elmrie.  1looklet of information and farm
for diseloslng filea free on request.  Richard 13, Owen, Lin
(‘).\\'(-lvtl Blig., Washington, D. C., or 41-T Park Row, Niw

ork.

Patents: My fce in Installments,
Frank T, Fuifer, Waushington, D. .

Free personal advice.

Used Typewriters, $16.50 Guaranteeed. Ribbons 3 for
$1.00. Wm. I'helps, 4 Franklin Street, New York,

Typewriters, al! standard makes. $10 up, Fully guaranteed.
Free trial. Write for complete illustrated lsts, Northwestern
Exchange, 121 N. Francisco Ave., Chicago.

Wanted

Detectives Earn big Money., Work home or travel, Ex-
perlenre unnecessary. Write. George Wagner, former Gov-
ernmetit Detective, 1968 Broadway, N. Y,

Richard E. Baleock, I"atent Lawyer, Washington Loan &
Trust Blde., Waskington, D, . Establlshed 1877, Looklet,

Protective Patents at Falr Prices, Drawlogs, specifiea.
tion, claims, $20. Send descrintion with half fee. FPrompt,
efficlent service. Amerlean DPatents Corporitlon, Barrlster
Rullding, Washington, . (.

Mr. inveator, i” you have a patent or Inventlon for sale,
write llartley, 44 Central Nt., Bangor, Me.

Patents

inventions commercialized.
Write Adam Fisher Mfg. Co.,

Patented or unpatented.
205 Enright. St. Louis, Mo.

Phonographs

T T TR Y

Bela Co. (Importers). Los Angeles.
Manufacturing
Mechanical Work: ull branches. Pcrfeet models.  Artleles
manufactured to order. Reliable. Parma Enginecring

Works, Brooklyn Statlen, Cleveland, Ohlo.

o " [ TR '

Miscellaneous

Alaska Pathfinder. Ttlustruted magazine, three lss<nes with
year's privilege.  Alasky laformation Bureau, one (lollar,
fPathtinder of Alaska, Anchorage, Alaska.

Make photographs without plates or tllms.  New ['rocess,
saves money. Instructions £1.00.  Satisfactlon goaranteed.
Samnles loe,  Koeh's Stdio, Collbran,  Ohido,

z

. Booklet of interest to alt phonoxraph owners, free. Bernard
Novltsky, 11 Stark, Plttston, Pa.

e ey

Photography

Send Us Your Films, We develop. print, eniarze. (are.
ful attentlon to detalls that make superior anality pletures,
Rolls deseloped 8-, prints Je each. trinl 6310 enlargement
in folder fne. Wellington Phote Services, Riverdale, Md,

Photoplays Wanted

Gears and Model Supplies of every deseription  Catalog

5 cents.  Lxperlmenters Supply House, ox 10, Ntatjan
Y. New York City.

Mechanicai Drawing and Designing Work. Inventinn
perfected.  Informatlon on  any technieal subjeet $1.50,
Write for frec Infarmation, John H. Tobler, Meehanieal
Engineer, 1lox 295, \Waterbury, Conn., A.

Buy  evervthing you need for 10c weekly,
J. Malone, 329 W,

Credit! !
Write for price list: and eredlt card,
14th St.,, New York,

man e

Motorcycles—Bicycles
Don’t buy a Bicycle Motor Attachment until you get

our catalogue and prices. Shaw Mfg. Co., Dept, 8.
Galesburg, Kansas.
Mausical Instruments

Violins—Deep, MNellow, Souiful—on easy credit terms.
Wigh grade, wonderful Instruments of my own make. Dievel-
opment of many vears® expertness. Write for book, Gustay
A. Henning. 2121 ylord St., Denver, Colo,
L T e i F ST ST T T

Novelties
Popular books, by celehrated magicians. 10c each. Magle

tricks. Card tricks. Coin tricks. Clifford Fenner, 21nt

Jefferson, Louisville, Ky,

e e

0ld Coins

California Goid, quarter slze, 27c; half-dollar size, 53c.
Columbian nickel and ecatalogre, 10c, Norman Nhultz, Hox
146, Colorado Springs. (‘olo,

0Old Money Wanted

$$S For ideas. Photaplay Plats
forni.  Wrlte for 1ree hooklet.
tion. 223 Seeurity 13ldg.,
Hollywood, Calif.

conslderedd In any
e ["nlversal Seenurin Corpora-
Western and Santa Monlea Rivd.,

Printing Outfits and Supplies

Print your own cards, stallonery. circulsrs, paper. ete.
‘ompicte outfits $8.%5; Job I’resses $12, $35; Rotary $150,
I'rint for others, 5ig profil, All casy, rules sent. Wrlite
for catalog_presses, type, paper, etc. Press Company, A-8
Meriden, Conn.

Radio

Want to Memorize the Wircless Code? The Coryden
Snyder Code Method, Patented, I8 qulckest. Send 25 coln.
stamps or M.O. to C. G. Snyder. 1423 Elmdale Ave.,
Chlecago, 111

Salesmen Wanted

Take orders for coffee, sugar, flour, meats, canned goods.
staple grocerles, also paints, radio sets, tires. auto and trae-
tor ofls. No caplia] or hond required. \We deliver and enl-
leet. Permanent husiness. Blg pay, Write at once,
Hlitcheock-Hill Co., Dept. 83, Chicago,

Sells for $9.75. 1'rints ad on wrapping paper. envelopes,
ete.  $1.00 commi-ston. Nend 10c for samp e work. Auto-
matle Ad-Stamper. Joplin, Ma.

Newest invention! Sells cvery office, home, store, Auto-
matleally colls telephone and iron cords, Abollshes snarls
and kinks, Great time and temper saver. $25 daily. Samples
for test if desirek  Neverknot, Dept. 2-7, MeClurg Ridg.,
Chleago,

Manufacturer Worlkl’s Greatest  Envelope Sealer, seals
2000 envelopes hoar.  Retafls $4.50. Tremendous mark
big repeats. Write qulck, exclusive territery. Ford, 3332
Nottingham B, Roston.

$2 to $500 Each pald for hundreds of Old or Ol Colns
Keep all old money, It may be very viluable. Nend 10¢ for
new lllustrated Coin Value Book. 4x6. Guarantevd I'rices.
Get Posted, We pay Cash. (larks Coin Company, I4
Street. LeRoy, N, Y.

Patent Attorneys

Patents.  Send for free baoklet.
Rest rezults.  Prompiness assured.  Send maodel op drawing
for examinatlon and opinlon.  \Watson 19, Coleman, Patent

Itighest referenres,

Attorney. 641 G Ntreet. N. W, Wachington, D ¢,

Unpatented ideas Can Be Soid. [ tell vou how and help
you make the sale. Free partleulars (Copyrighted 1993y,
Write W. T. Greene, 809 Jenifer Bldg., Washington, 1. (.

Sal To esrn $100 to $500 weekly.
dealer specialty.  Liberal credit terms.
pences  guarantee?  against commission.
wanted.  Write reference as to ability,
S92M, Cedar Rap ds, lowa.

66 Miles on 1 Gallon, Wonderful Neientific ins Saver.
.I\III autes.  Free alemonstrator.  Critehlow, \-87, Wheaton,
1.

Whirlwind new
$40.00 weekly ex-

Anly  praducers
Salosmanager, Rux

District Salesman: Must he reliable.  Prefer marrled
man, 30 years ol or over and permanent resldent In his

ccmmunity. Exceptional opportunity for goml man.  Adl.
dress Sales Manager, 811 West Adams Ntreet, Dept. 150,
Chicago,

District Salesman for unlon made, haml tallored, all

wool sulfts and orerecats at $23.50,
with sales experlece.
Harvey,

Prefer marrled man
§35 weckiy to start, Apply N. F.
Mgr., Bax 00, Chicago

Magnified 225 Diameters

== This is what the tip of a fly's leg
ts like when seen through the

ULTRALENS
MICROSCOPE

Any amateur can
Immediately start
using his TTltra-
lens to examino
the edge of a
razor, the mesh
of a cotton shirt,
the bacteria i n
dalrty water, No
technleal training
$7.50 for Complete Qutfit Prepaid reauired. yet hun.

reds of  sclen-
tists and teachers are using this instrument. Gives enor-
mous maghification and perfect definition. Nend $7.50 for
complete outfit. Send for descriptive literature.

Scienific Apparatus Corp., Dept 203, Milton, Pa.

ayiation

Take a
W, AL C Course
in Applied Alrplane
Engineering, Many
men earn $2000 to $10.000 a year. Rig Free
outfit of alrplane parts. Write for Free catalog.

WESTERN AIRPLANE CORPORATION
Dept. ‘8.2, Monadnoeck Bik., Chicago, |

Earn $25 to $100 a Week, Part or Full Time

Everyone a prospect. (omplete iine standard sets and
accessorles, $5 to $90. \Write today for illustrated
catalog and exclusive selling plan for llve dealers and

community agents.
20TH CENTURY RADIO CO.
1151 Coca Cola Bldg. Kansas City, Mo.

FREE Electrical

Training Book

Mail postecard for amazing FREE book on electricity,
Shows ven how to earn $150 to $800 a month in this
{rumerse fletd. Famous 8 & H shop-type training fits
you aqiick at hame for hig jobs. Exclusive system, Lack
of experience or education ne bar.  Write,

S & H ENGINEERING CO.
1422 W. Monroe St., Dept. B-2,

' Chicago, Ti.

Experiment with the

PHAOTOTRON

The new sensitive Photo-Electrie Tube that can he nsed
for Radjo Movies—1*ietures by wire and radlo—ur-
glar Alarm Systeins—.Automatie Light Control Deviees.
Send for interesting PHOTOTRON Rooklet
PHOTION ELECTRIC CORPORATION

247 Park Ave,, New York, N, Y.

1269 Cochran Ave., Los Angeles, Cal.
Build thls elassy plane and

P
~ \\ learn to construet and oper-

ate alreraft.  Use your motoreyelo
engine or our "‘Meteor” 20 b,
motor.  We furnlsh parts very rea-
my ‘ONable ta build this womtberful
little “*Meteorplane™ the Worlil's
first  suecessful  Light  lane,
- ;\'rml S.’:_l.‘.u for complete set af
4 vlue  prints  and  parts  price
'% st of this latest Model M-T-2,
z IRWIN AIRCRAFT COMPANY
130-0-Strect, Sacramento, Calif,

Young man, learn aviation,




Joke All You Want

About This New Way
To Be Popular —

Scicnce and Invention for February, 1926
P

But Read What Albert Mead and Thousands
of Former Wall Flowers Say About It!

to try a stunt like this. It seemed

positively Tridiculous to think that
anyone could become popular by learning
to dance. And. what's more, I couldn’t
believe that learning to dance by mail was
possible—especially in a case like mine
where I didn't know one step from an-
other,

“So every time I saw an advertisement
like this, I just laughed. And I took great
delight in poking fun at some of my
friends who were taking this new course.

“But it wasn't long before I saw that the
joke was on me. Slowly my friends seemed
to be drifting away from me.

1 USED to think a fellow was crazy

By ALBERT MEAD

: A Great Surprise

“And I received the greatest surprise of

" my life the day the lessons arrived. I
* opened the first page—and right there—
before I was really aware of what I was

doing—I was actually doing one of the’

steps. In a few minutes [ had mastered
that step. It was so easy——so fascinating
that I could hardly believe it. It was real
fun to follow the simple diagrams and in-
structions.

“The following few evenings I was mas-
tering the Waltz, the Fox Trot and other
delightful new steps. It

They were always ‘going to

a party’ —always having
‘barrels of fun’ I was left
out of the fun. Even the

girls with whom I used to
be so chummy, began to pass
me by.

“Well, I'm only human
after all. So. the next time [
saw an ad of Mr. Murray's,
the famous dancing author-
ity, in a magazine, I gave it
a chance. I read it through
and when I saw that I didn’t
have to buy anything—that I
could learn all about the
short-cut to popularity from
a Free 32-page book, I
mailed the coupon.

“And that started it. The
illustrated frce book. that
came by return mail was so
convincing and the free test
lesson was so simple that 1
felt sorry to have hesitated
all these months. I eagerly
sent for Mr. Murray's com-
plete course.

good times.

drous times,
surprised.

abhout. your

that 1

Results Count!

——

“The instructions were so plain
and simple that 1 had no difficulty
in learning at all.
1 have had since taking your les-
sons 1s worth ten times the cost.””
—L. B., Springfield, Mass.

1 am delighted with your won-
derful danecing lessons.
got your lessons I didn’t know how
to dance and was mlssing a lot of
When I got your les-
sons T was Insited to a party and I
had the most wonderful of won-
Every ofe was 50
They asked me where
1 learncd to dance so I told them
wonderful
Thankine you a million times.’

—DMiss I Z., Menasha, Wlsc.,

1 have been more than pleased
with the knowledge of dancing
have gained from your
course. From the fellmv that could
hardly take a step to the fellow
that takes almost all the danee
prizes that are ever offered hero
for the best dancer,
it has done for mo, thanks to your
wonderful and pleasant way of in-
structing by mall which made it
possible for me to learn.”—G. J.
N., Houston, Texas.

scemed so easy—so perfectly
natural. And the remarkable
thing about it is that I need-
e¢d no music or partner. [t
secemed as if Mr. Murray
himself were standing by my
side gently directing, gently
pointing out the right way
or the wrong way to dance.
And before I realized it, I
was practically through with
the course. [ could hardly
wait for a chance to dance
at a real ‘affair’

“My big chance came the
following Saturday night. It
was the annual class re-union
dance. All my former class-
mates and their ‘best’ girls
were present. Jeanne was
my partner.

“The music started. | rose
with a thrill.  Jeanne was
wonderfully light and casy
to lead. We glided across
the floor like professional
dancers.

The pleasure

Refore 1

lessons,

that’s what

“The band played. T led Jeanne gracetully
around the room, interpreting the dance like an
expert, keeping perfect harmony with the music.

“The ‘old gang’ stared at us in amazement. They
couldn’t believe their eyes! The transformation
was too sudden for them. I laughed to myself and
Jeanne’s smile of understanding thrilled me.

“When the music stopped we found ourselves
in the midst of a group of smiling, friendly, ad-
miring faces. It was a complete triumph. And
to think that just a few weeks before I couldn't
dance a step!”

FREE! 32-Page Booklet and Test Lesson

But don’t think of enrolling yet—not until
you've read Mr. Murray’s remarkable new 32-
page booklet that is packed full of illustrations,
not until you've been thrilled by the Test lesson,
which also comes free. You'll enjoy Mr. Murray’s
book immensely, because it tells all. about Mr,
Murray himself, how he became private instructor
to the **400”, how he devised his easy homestudy
dances. how he taught over 250,000 people to
dance by mail, and particularly how he can teach
you to become a graceful, versatile, popular dancer
in a few enjoyable evenings. And you'll enjoy
recading his remarkable Test lesson bccause it
proves to you beyond a shadow of a doubt that
you, too, can easily learn to dance this new way.

Get this free book and Test lesson and read
them carefully. They can mean the difference
between a life of happiness, of friends, of good
times—or a life of misery, loneliness and mon-
otonty. Mail the coupon at once and enclose only
10¢ to cover postage and mailing. Arthur Murray,
Studio 570, 7 E, 43rd Street, New York City.

ARTHUR MURRAY, STUDIO 570
7 E. 43rd Street, New York City.

Without obligating nie in any way, please send me
a copy of your Free Test Lesson and your beauti-
fully illustrated 32-page book which tells all about
Arthur Murray's remarkable course in dancing .
and explains how it can make me a graceful, ver.
satile dancer, right in my own home. without mu-
sic, partner or private teacher. I enclose 10c to
cover postage and mailing.

—-—————‘
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HAWKINS ELECTRICAL GUIDES

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you need to know
about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers -
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways, Also many
Modern Practical Applications of Electricity and Ready Reference Index
of the ten numbers.

SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless
f'ou are satisfied. Send Coupon now—today—and get this great help
ibrary and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it,
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SEND NO MONEY—SEND ONLY THIS COUPON

THEO. AUDEL & CO.

once prepaid, the 10 numbers.

you §1 each month until paid.
Name
Occupation
Enmployed by

Home Address

Reference

INTEN
VOLUMES

65 West 23rd Street, New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number).

Ship at
If satisfactory, I agree

to send you $1 within seven days and to further mail

S.1. February



A Bargain You Can’t Ignore!
Every Member of the Family

Will Use and Enjoy it! Try
Free, and See!

$300 andit’s

yourse

A generous free trial offer and the.
most liberal terms if you buy |

GET YOUR typewriter now. A

genuine Shipman-Ward rebuilt

Underwood is the one you want-

_ “the machine you will
eventually buy!” Every.

it

Save on the
price,andget
aFIVE year
suarantee.

All tools,
cover, etc.,

included

one needs it; now anyone
i can afford i 1t Don’t send
@ cent—but do get our
big special offer —our
» valuable book on
typewriters and
typewriting—free.

You can learn to
write on this stand-
ard- keyboard machine in one day.
A week after the expressman has
brought it, you'd feel Jost without
it. A trial will prove it—and doesn’t
cost you a penny!

Our rebuilt plan gives you, the
best machme, and saves you a /o of
money. Note the very useful book
ybu will receive free! Write for full
particulars at once.

Valuable Typist’s Manual

FREE!

et our catalog that y
tel's how we rebuild ‘\ 3
thiese wonderful Under-
wood-typewriters in the
largestfactory of its kind '\
{n the world, and lowest {\§
pricesand terms |nexnsl- .
ence. We wilfalso include
free, the nenw Type Writing
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he
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This is a
genuine No. 5
Underwood--the ace of
standard writing machines.,
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' Act 'NOW

* X 3k k %k Kk X Xk Kk Xk K Xk X k. %k Xk X *k k Xk X%k %k % X
at home last year with her Underwood.)

The ®hderwood is so famoys a make, and
No. 5 so popular a model, you'll have: to
speak up if you want one of the, lot we are
just completing now! )

We rebuild from top to bottom; replace

in sparkling condition. New typewriters ,
are commonly guaranteed for a year;
we guarantee these completely rebiilt
Underwoods five yearst That’s our
Better-Than-New Guarantég! And we
guarantee a big saving in money!

now. Nor any money at all,

unless you are completelv
won by the wonderful writ-
ing machine we ship you for
an unrestricted 10-day free trial. When
you do buy, take advantage of our very
liberal scale of monthly payments. A host
of our patrons have paid for gheir type-
writers out of ‘money made typing work for
others. (One woman made a thousand dollars

If Ever

* * X ¥

If you know typewriters, you know the
perfect work and the ease and speed of an

Underwood. If you have never owned a
typewgiteg, -start with the finest! One
every single worn part; each machim® is MW/

that will last you all your
life! But. the time to act is
NOW. Don’t miss out on
this present bargain offer.
Don’t do longer without the
convenienceofatypewriter.
Our modern method of re-
building, and our economi-
cal resale plan remove the
last reason for not owning
this time-saving, money -
making, educational device .~

Free Trial Plan

Our plan gives you the
opportunity of a thorough
trial before you buy. You run norisk what-
ever. You start to pay for your typewriter
after you have found it the one and only ma-
chine for you! But get the facts before this
lot of machines is all in use.





