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“The Radio industry is growing so
rapidly that it can easily absorb thou-
sands of men with training each
year’.—Martin F. Flanagan, Execu-
tive Secretary, Radio Manufacturers
Association.

—
Martin F.
Flanagan
J. E. Smith, President, National
Radio Institute: “I am doubling and
tripling the salaries of many by fit-
ting them to fill big-pay jobs created
: .every year by Radio’s continued amaz-
J. E. Smith ing growth.”
President
o &0 @ ] ®
MAIL the coupon below for my big, free S d f ’Hli :
R .Imuk, “R‘u'h Rewards in Radie”. It ;:.lvlvs en or s SS°0 In Spare Time
full information on the many opportunities
to eirn $50, $60, $75 to $100 a week in this Bl EREE Book “Dear Mr. Smith: Money coull
fast-growing industry. And it tells how you not pay for f"hﬂt I got out of your
can learn quickly, at home, in your spare course. T did 1.1ot IfmuwI a mﬁﬂ(lie
time, to fill a big-pay Radio job. My amaz- thing about Radio before I enrolled,
. 3 5 y P . but I have made $800 in my spare
ingly simple and inecrpensive 50-50 home-study time."—Milton 1. Leiby, Jr., Top-
training is the seeret! Lack of high-school tuu,.PaA e N
education or Radio experience are no draw- .
backa.
Television and Talking
Man Men Mak A
y N.R. 1. Men « s Pictures Included
SSO to SIOO a UU ee My training not only gives you a thorough
Many fellows who had no Radio experi- knowledge of Radio—all you need to {;pt and
ence before taking my training are now earn- hold a good job—but also, upon graduation, you
ing 550 to $100 a week. Your chauces are may take any one of my new advance-d.coursgs,
even better beecause my course has been im- without c“z‘tra charge. .They‘aro Telpwsmn, :M_r-
«d and the opporiunities in Radio are craft Radio, Broadcasting, (,nmmer('ml' and Ship
'[zrm'(_( PR oo e lI trai o t Radio Stations, Sound Pictures, Public Address
growing greater mel'y R N”.l YOy ey Systems and Advanced Radio Servieing and Mer-
all branches of Radio—nmanufacturing, oper- chandising. You won't be a “one job” man when
ating in broadcasting stations and on ships, you finish my training. Yeu'll know how to
selling and servicing sets for dealers or in bandle a job in any one of Radio’s 20 different
business for yourself—and many other lines, branches of onportunity.
ineluding Television, Aircraft Radio and Talk-
ing Pictures. Moreover, N. R. I. training is Your Money Back
the «nly training ihat enables you to be a o o N ! g If Not Satistied
Certified RADIO-TRICTAN. Broadcasting stations offer fascinating jobs, L. . .
paying from $1,800 to $5,000 a year. I back up my training wnthf a signed agre.(;-
n T ment to refund every penny o your money if,
MaE ’; Ea nh?lzoz to silooo after completion, you are not satisfied with the
xtra While Learn ng Lesson and Instruction Service I give you. My
v tay right at home, hold e sent big free book tells all about my course, the many
job 0:'](‘? Ifdrllg . dyoug &el;urg tiriou Ipr; st “1 opportunities in Radie and how my Employment
ar *arr = e eaceh 5 H 2
q 5 ! Department helps you get into Radio after you
you to begin making money shortly after you graduate, Mail the coupon for my book NOW.
enroll, My new 50-50 practical method ntakes J. E. Smith, President, National Radio Institute,
this rossible. I give you eight big laboratory Dept. 1-BS Washington, D, C.
outfite that teach you to build and service
practivally every type of receiving set made. 0 & B ViEsiieRirave]
M § dnee T 9 ", 3 J 21 N perating on ships glve'; WOT. Wlle
G, W, I..lg,a, 1807 21st Ave,, S, Nashville, practically all expenses and from
Tenn,. writes: I picked up $‘)u) in my spare $65 to $200 a month salary.
time while studying.” o .
J. E. SMITH, President
: National Radio lnstitute, Dept. 1-BS :
Washington, D. C.
SIOO a Week : Dear Mr., Smith: Send me your Free Bngk, {
v “Tye Smith o« T “Rich Rewards in Radio.” 1 understand this
Dear Mr. Smith: For _the } plices me under no obligation and that no :
¥ month of November I made $577, | salesman will call.
X for December over $645, January } :
E $465, My earnings seldom fall ) Nameo 1
\ under $100 a week."—Lelter y ; e ) A i
- from graduate E. HE. Winborne, Many N, R. 1. men make $50 to $100 a week | ress ]
1267 W, 4sth St.,, Norfolk, Va. selling and servicing Radio sets . ]
' oo — in their neighborhoods. LCHI a2 S 100 e,
- — —— —— ¥ [ra - § YT A 1 -




®
FEBRUARY @m.m@é@@@ﬂ VOL. XVII]
nvenfion oo
Editorial . .. ... ... .. ... .. ... ... 872 Aviation
I{/.hal 0 The Miracles of Aviation....... ... .. ... . 884
Frontispiece.... .. ... ... . .. . .. 874 Beryl Dill contrasts “taeenty vears of aviation
The flying wing SRS
Ta',:_jpir;g a Thirty-Six-Million-Year-Old 675 Radio
ac Ory ......................... 0
Orville 11, Kneen tells in fascinating style Slde;B‘,ﬂgFg: :1:3”22? }§l+enpde):.k. I 889
what science knows about the origin of oil This i; Koon : ;mm‘u’ S 7
' enigswusterhausen. ... ... ... .. 907
Escaping Neptune's Clutches. ... ... ... 880 One of Germany's radio giants
A thrilling story by William Burke Miller, What's New in Radio........... ... ... . . 910

director of special broadcast events, National
Broadcasting Company

The Everlasting Riddle of India. . ..
An illuminating story of the Craftsmen of
India—By Count A. N. Mirzaoff

New Zeppelin Rail Car Tested in

882

Construction, Amusement, Experiments

Make Your Own Miniature Golf Course. ... ... 892
By H. L. Il eatherby, Director of Manual Train-
ing, Montgomery County Schools, Montgomery,
Alabama )

Germany ........................ 887 Serve Your Fruit in Model Ox Cart. ... ... .. .. 898
A revolutionary development in railroad By Charles H. Alder
engineering Simple Heat Experiments. ... ... . ... ... .. 909
That Cut May Cost Your Life. ... .. .. 888  Taking Care of Your Car... ... ... 9t
Dr. Frederic Damrau, M.D., warns against By drthur Georae
neglect Magic. ... .. 10000a0a000a0008000800a0908000 00 912
The Wonders of the Moon ..... . .. .. 890 4 LRIy )
This Fascinating Tale, By Dr. Donald II. How to Build a Telephone Niche. ... .. ... .. . . . 914
Mensel, anstwers many cveryday questions Prize Puzzles to Polish Your Wits.. . .. .. . .. . . 915
Tribulations of an Inventor. ... .. . ... 894 By Sam Loyd
As told by Marcelle J. Harding, they appear For the Home Machinist. .. ... . . .. .. . . 916
amusing and instructive Wrinkles and Recipes....... .. .. ... . ... . .. .. 917
The Speedy "Pumpkin Seed" OQutboard Try These in Your Own Workshop. ... . ... . .. .. 918
Motor Boat. ... ... ... .. .. .. .. 896 Making a Compact Oak Bedroom Suite........ 919
By J. Phillips Dykes, Rear Convmodore and Moulding Hollow Concrete Posts. ...... ... .. 929
Secretary, American Qutboard Association How to Make a Cut-Away Bookcase.... .. . . . 930
New Tools That You Can Easily Make. ... .. .. 933
General Dependable Dowel Joints. .................... 943
The Safety Valve......................... ... 868  Bring Your Fruit Bowl to Life...... ... . 950
Conducted by the Editor Tire Pump Dries WetWires.......... ... .... .. 951
Introducing the Papaya, Loquat, and Tangelo... 893
Some new fruits that ave becoming popular—By
S. H. McLean Home Im ovement
In the Spotlight of Science........... . ... ... 899 pr ¢
Et’(ﬂ/]’lt I’a.(lL‘SIOf fascinating facts from here, there, Scientific Aids to Your Comfort. ... .. ... .. 213
an cverywhere . PETEE
Would You Believe 1+2.... . .. ... ... ... ... ... 908 |nsu|a.hng the Hot Wafer: Tamk.. 937
A page of strange facts and occurrences Thawing Frozen Water Pipes...... ... ... ... .. 957
The Oracle ......... .. ... ... .. .. . ... ... . 920  Science and Invention's Service to Home Owners 948
Conducted by Seymour A, Davidson .
What Gives Fish Their Colors?. ... ... ... ... .. 932
Highlights of the Science and Invention Tool For Inventors
Contest. ... 935  Patent Advice ............. ... .. .. ... .. .. .. 922
Scientific Book Reviews.. ... ... .. ... .. ... .... 940  Are Patents Worth While?. .. ... .. .. . . .. .. 922
Index to Advertisers. .. ... ... . .. ... ... ... ... . 958  Among the Inventors. ... ... ... .. ... . . . . 926
25¢ a cony Published Monthly by $3.00 in Canada

$3.50 in Foreign
Countries

$2.50 a year RADIO-SCIENCE PUBLICATIONS, Inc.

184-10 Jamaica Avenue, Jamaica, N. Y.
Byrd D. Wise, Sec'y
Guy L. Harrington, Vice-Pres.
Entered as second class matter at the Post Office at Jamaica, N. Y., under the act of March 3, 1879.
Title Registered at the U. S. Patent Office. The contents of this magazine must not be reproduced without giving full credit to
the publication.
Editorial and Executive Offces, 381 Fourth Avenue,
ANl Rights Reserved.

W. Z. Shafer, Pres. Laurence A. Smith, Treas.

Copyright, 1931, by Radio-Science Publications, Inc. New York, N. Y.

Y - g —

866




-4

5

oo

February, 1931

Science and Invention 867,

A WONDERFUL

OPPORTUNITY

The great Radio industry, because of its

these better paying jobs in Radio, Talking

amazingly rapid growth, is today badly in
need of hundreds of ““trained” men to fill
its more responsible jobs in Radio, Talking
Pictures, and Television work.

To qualify for these jobs men must know
Radio as they know their A B Cs. They
must know the theory as well as the prac-
tice, and be able to teach other men some
of the things they know.

Te such men the great Radio industry offers
a wonderful opportunity for steady work
at exceptionally good pay, now, and early
advancement to still better jobs as a future.
It is, in fact, the chance of a life-time for
ambitious men,

But first these men must be trained, for no
ordinary knowledge of Radio will do.

The Radio Industry, itself, has no time to
train these men. It is growing so fast, and
changing so fast, that its manufacturers and
jobbers have all they can do to keep up
witk the trend of the times, by improving
their methods of manufactureand distribution.

So the training of men for these jobs has
become the task of the Radio and Tele-
visian Institute, of Chicago.

As few men can afford to quit their work and get this
Trairing at some University or Technical School, the
Radio and Television Institute has been organized to train
such men at home — no matter where they live,—in
their spare time, and at a very nominal cost, for

IN THE

WORLD'S
FASTEST

GROWING
BUSINESS

Pictures and Television.

The Institute's Course of home-training was
planned, written, and is actually supervised
by an Advisory Board made up of prominent
and highly paid engineers and executives,
each of whom is actively connected with
some big Radio concern.

This means that your training will be right,
because these men, working with big Radio
concerns, know exactly what the industry
needs in the way of ““trained”’ men, and ex-
actly how you should be trained to meet
that need. And this Advisory Board will
have complete supervision over your train-
ing from the day that you become a student
of this Institution.

For this reason, prominent Radio men,
everywhere—and our country’s largest and
most important Radio Trades Associations
—are unqualifiedly endorsing this home
training, and recommending it to men whom
they want to see make good in Radio work.

So, if you are ambitious—if you are making
a cent less than $75 a week—investigate.

Find out for yourself all about this amaz-
ingly easy Course of home-training, and also all about
the wonderful opportunities for “'trained”” men in this, the
world’s fastest growing industry. Everything is fully ex-
plained in the Radio and Television Institute’s "Oppor-
tunity’’ book. Send today for your copy. It's free.

S I P S e ST e 0 e R T e B R S R e T

RADIO AND TELEVISION INSTITUTE, Dept. 912

9130 Lawrence Ave., Chicago

Without obligation of any kind please send me a copy of the Radio Opportunity Book. | am int,elrested
in your home-training and the opportunities, you say exist in the great field of Radio, for “trained”” men.

NAME

ADDRESS
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Expressions of Opinion or Comments

Are Welcome. Please Address Them to Safety Valve Editor in care of this publication.

A Reward for Cold Cure

NOTE that vour magazine carries un

offer of reward for perpetual motion and
one for certain demonstrations by spiritual-
ists, the first being in the sum of $5.000.00,
and the second totaling $21.000.00.

I am wondering if you would make any
such offer in relation to the discovery and
demonstration of the basic factors of the
common cold.  Johns Hopkins University
has been given a
special fund of
$195,000.00, and
is operating a
special clinic for
the purpose of
investigating this
phenomenon, and
has failed to un-
cover anything
of value in the
past year. The
Rockefeller
Foundation bhe-
gan the investigation of the

respiratory
diseases in 1927, by sending men all over
the world to trap the common cold and other

afflictions of that nature. hut they have
failed to bring to light the bhasic factors. So
far as we have gone no one has ever been
able to fathom the mystery which sur-
rounds this common ailment which leads 10
other diseases, and the discovery of which
would lead to the master-key of the respira-
tory diseases.

In view of this, T would thercfore like 1o
inquire what is your attitude, and why not
offer a reward of sonte suitable amount for
something like this, if your rewards are
for the purpose of helping humanity?® Of
course, if you are merely betting that there
is no such thing as perpetual motion and
spiritualism, then you still have the element
of chance in this field. because the bhasic
factors of a common cold linve heen clusive
for centuries upon centuries, and the chanee
of trapping them is about the same as that
of working out perpetual motion.

Please give this matter your carnest con-
sideration.  We¢ may start something worth
while if you do.

Grorce A. Toxke.
Hoke-Homa Oil Company,
Stillwater, Okla.

(Your letter is cxtremely  (nteresting,
Were we in the medical publishing ficld. e
probabiy would do  somcthing alony the
lines of offering an wward for, first, let us
say, a wmethod for the control of cancer.
a system for preveniing connion colds, a cure
for tubcreulosts, leprosy. a cure for svphilis
a positive cure for endocarditis. a poxitive
relicf for rlitcumatism, and an entirely safe
anacsthetic.

We are leaving these developments to onr
benefactors, to our hospitals, and 1o insti-
tiutions of learning.

Our perpetual motion machine contest is
tended primarily to safeguard those who
wonld invest in perpetual motion wmachines.
As a gencral rule. the inventor states that
all e has to do is to get cnough money to

apply for a patent and after that the person
who invests in the “gay” will reap rich har-
cests. Qur $3.000 more than covers the
anmonit of money necessary for patenting in
the United States and in forcign countries.

On the other hand, if we can actually re-
ceive one single authentic demonstration of
a spirituaist’s phenomena, e might be able
to apply the scieniific yvardstick to it, de-
colop that force, and then announce to the
world the discovery of a new force cutirely
unknown.  Unfortunately, for the spiritual-
ists and also for this publication. we have
not. os yetl, seen any dewmonstration that was
devoid of trickery.—Epitor.)

More Television

EVENTEEN issucs ago I stopped buying

SCIENCE  AND  INVENTION. I recently
piched up a copy and found it greatly im-
proved. You can now consider me as a
regular buver again.

I like long articles and you have quite a
few of them. A\ photogrinvure scetion or a
colored section of pictures would be a good
addition to S. & I. 1 wish you would have
a different colored cover each month as one
color gets monotonous.

Please have more articles ou television in
the luture.

Jack Darrox.
Chicago. T

(Sciexce axn IxveExtion il
rortray any advances or strides that are
mdade i the ficld of television. In (nterest-
ina article on that subject appears tn this
number~—Tprror.)

reyularly

A Mathematical Department?

HAVE Dbeen a reader of your magazine

for several vears and now 1 have a sug-
gestion to make which | hope you will find
practical and helpiul in increasing the in-
terest of our magazine.

Briefly it is this: Why not conduct a
mathematical department somewhat on the
order of Dunninger’s magical articles? The
subject matter of this department to be
practical short cuts in mathematies, such as
the rule for multiplying two numbers of two
digits each (as 58 and 2%) without writing
out all the steps. One digit must be the
same in both numbers as the 8 in these. The
rule is this: Multiply the units as usual, write
down the four in this case and carry the six.
Add the unlike digits and nmultiply this sum
by the common digits, adding in the carried

figure.  Write down the tens digits of this
answer and carry the hundreds and thou-
sands  (if any) digits. Now multiply the

tens digite and add in the carried num-
ber. This gives the correct answer and
works the same, whether the tens digits or
hundreds digits are the identical one. Thus
58 X 28 is

58(1)8X 8 =64 write +— carry 6

28 (2) 2+5== 7. 8X7=56+6=62

16—2—4(3)2 X 3=10,10 + 6==16; write 16

Answer is 1624,

The depart-
ment also to
contain mathe
matical oddities,

curiosities, or
paradoxes such
as Ripley's prob-
lem in “Believe
It or Not.” This
is—tuke a piece
of paper exactly
11 X 13 inches.
The area of this
paper is 143 sq. in.  Cut in a straight line
from corner to corner. Slide the picces as
indicated 1 in. and cut off the projecting
corners formed hy the slide. After cutting
out this square inch you have a piece of
paper 12 X 12 in, with an area of 144
square inches. one square inch more than
there was to begin with!

- N
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Contests might also be run for the bhest
explanation of this and other paradoxes.

I know I would like to see such a depart-
ment and believe many others would also
find it very interesting.

Hoping you find the suggestion worth con-
sidering. 1 am
A Booster for Scievce axp INVENTION,

C. H. CHITTENDEN,
Santa Monica, Calif.

(1 hat have our other readers fo say about
this suggestion7—EpIToRr.)

Shall We Reprint?

T am a recent subscriber to SciENCE AND
INveExTION, hut [ certainly will not be with-
out it in the future. Could I afford it, [
would like to obtain all the back issues of
your magazine.

I would suggest that Scienck AND INVEN-
rioN Magazine start a section where all the
interesting articles that have heen published
in the past be again republished for new
readers,

Tet us have more articles along the lines
of lives, discoveries and inventions of past
grecat men.

Ravmoxn R. MENDETZ,
New York City.

(We believe that all of the articles pub-
lished in SCIENCE AND INVENTION Magasine
in the past have been of interest. If this

(Continued on page 870)
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Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now...and
forever . . . say good-bye to 25 and 35 dollars a week. Let me show you how
to qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity
—NOT by correspondence, but by an amazing way to teach, RIGHT HERE

IN THE GREAT COYNE SHOPS.
Getting into Electricity is far easier than you imagine!

You become a practical expert in 90 days!

Learn Without Lessons in QQ s

By Actual er-in the Great Shops of Coyne

Lack of experience—age, or ad- i,
vanced education bars no one, !
I don’t careif you don’t know
an armature from an air
brake—I don’t expect you
tal Idon’t care if you're
1€ yearsold or48—it makes
nodifference!Don’tletlack
of money stopyou. Mostof
the men at Coyne have no
more money thanyouhave.

EARN WHILE
YOU LEARN i Likfe 'l‘fl}]esg .

If you shoul d need part- positionsopen to Coyne-trained
time work while at school IO SR CIC A NI
to help pay expenses, ployment service,
I'1l assist you toit. Then, Rl B O,
in 12 brief weeks, in the R tsspnwleigk and u
%reat roaring shops of P tor e R e
oyne, I train you as you Maintenance Engineer
to $1!
never dreamed you could Service Station 6’»{9’%%“ :vveei
) : p )
be &tralned on a glgantlc deioExpertlﬁ) c?,sloo:wigk
outlay of electrical appa- =
- — —_
ratus. .. costing hundreds
of thousands of dollars . .. real
dyramos, engines, power plants,
autos, switchboards, transmitting
stations . . . everything from door-
belis to farm power and lighting

NowinOur
New Home

. .. full-sized . . . in full operation

every day!

This is our new, fire-
proof, modern home
wherein is installed
thousands of dol-
NoBooks-NoPrintedLessons
No books, no baffling charts . . . all
real actual work . .. right here in
the great Coyne school . . . building

Prepare for Jobs

it

lars’ worth of the
newest and most
modern Electrical

arranged to make you
happy and contented
during your training.

COY N E FLecmmicas, scioor

500 S. Paulina Street - Dept. 21-27 -

Equi pmentofallkinds. g %
Every comfort and (g
convenience has been "

real batteries ... winding real
armatures, operating real mo-
tors, dynamos and generators,

wiring houses, ete., etc.
That’s a glimpse of how

wemakeyou amasterprac--

tical electrician in 90 days,
teaching you far more than
the average ordinary elec-
trician ever knows and fit-
ting you to step into jobs
leading to big pay immedi-
ately after graduation.
Here, in this world-famous
Parent school—and no-
where else in the world—
can you get this training!

Jobs-Pay-Future

Dont’ worry about a job,
Coyne training settles the
job question for life. De-
man?l for Coyne men often
exceeds the supply. Our

Chicago, I1linois j

FREE BooR

employment burean gives you a lifetime
service. Two weeks after graduation,
Clyde F. Hart got a position as electrician
for the Great WesternRailroadat over $100
a week. That’s not unusual. We can point
to Coyne men making up to$600 a month.
$60a weekis only the beginning of your op-
portunity. Youcan go into radio, battery,
or automotive electrical businessfor your-
self and make up to $15,000 a year.

GET THE FACTS

Coyne is your one great chance to getinto
electricity. Every obstacle is removed.
This school is 30 years old—Coyne train-
ingistested—proven beyond alidoubt—en-
dorsed by many large electrical concerns.
You can find out everything absolutely
free. Simply mail the coupon and let me
send you the big, free Coyne book of 150
photographs. . . facts. . . jobs salaries
... opportunities. Tells you how
manyearn expenseswhile train-
ing and how we assist our grad-
uates in the field. This does not
obligate you. So act at once.
Just mail coupon.

Get This

=
Y 5§ 1T B B B _J )|

Mr. H. C. LEW1S, President

COYNE ELECTRICAL SCHOOL, Dept. 21-27
500 S. Paulina St., Chicago, IIl. .

Dear Mr. Lewis:

Without obligation send me your big freecatalog and
all details of your Free Employment Service, Radio,
‘Aviation Electricity, and Automotive Courses, and
how I can “earn while learning.”
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-
were not the case they would not have
found their way into the publication in the
first place. Such republication as you suy-
gest would entatl a great amount of work,
and the data would not be strictly up to the
minute.

Unfortunately, the back issues of
SCIENCE AND INVENTION Magasine are ot
available.  Our supply of issues more than
a year old has been sadly depleted.  IFor
those desirous of looking up some of those
back numbers, we wounld suggest that pub-
lic libraries in any of the larger cities have
copies on hand that are always available
for reference—LEDITOR.)

We're Always Willing to Be
Shown!

LEditor, SCIENCE AND INVENTION:
As 1 do not believe in gravity nor that
the world goes around, that is why I say

Perpetual Motion can be made: The me- -

chanical world says it can not be made.
Why? Because gravity is against it.
Then scientists say it cannot be made.
Why? Because they cannot figure it out.
It takes thought. Thought is the most
sacred thing in the world. Without it we
could not move, so thought is everything.

When we went to Sunday School forty-
five years ago they taught us if we were
bad we would go to hell, and burn forever
in fire and brimstone. They do not preach
that now. Why? They do not think that
way now, So things have changed. Elec-
tricity is the coming thing, so is perpetual
motion—only it is going to take thought
to figure it out. I have a hunch that I
can make it, only I just do not have any-
thing to induce me to start, so I decided
on this course to force myself to do it.

As I have a real nice farm of two hun-
dred acres, thirty acres a real garden and
not a stone on it, a small house, two long
stables and a hay shed, all necessary ma-
chinery and tools to work it, two prize
horses, well mated, beautiful and gentle,
also a nice gray team, plenty of all kinds
of wagons, sleighs and harnesses, all in
No. 1 shape, I will gamble the whole out-
fit mentioned and a certified check of
$2,000.00 that I can make perpetual motion
in less than three months, against $50.-
000.00. T will also do still better than that.
I will agree to give the loser one-eighth
interest in the mvention if I were to win
and that would be worth more than his
$50.000.00. T know that if I lose I won’t
have to go to the poorhouse to spend the
remainder of my life and if I do I won't
live very long anyway, as my health is
poor and I am over three score yvears old.
Also, I will agree to build a machine
strong enough to run three sewing ma-
chines all at once, sewing any and all kinds
of cloth, and it is not to cost more than
$100.00. I figure $50.00 should build it. So
now I will see if there is any real sport
i this old world of ours that knows a
good thing when he sees it. No more
water-power nor transmission lines to
build. Just put it in the basement or the
attic or any old place it is to run.

I see the editors of “Sciexce axp In-
VENTION" say, “just come in and show us,
merely show us, a working model of a
perpetual motion machine and we will give
you $5000,00 but it must be perpetual
motion,”

Now if the editors of SciEnce axp Ix-

(Continued from page 868)

VENTION agree to stick to their promise,
which T feel sure they will, I also will
take them in on Perpetual Motion and if
T fail T will agree to give them $1,000.00
so that they have a chance to win too, but
I' will trust to Providence.

H. E. Mygrs,

Kenora, Ontario, Canada.

(If you are willing to, gamble with a cer-
tified check of $2.000.00 and vour farm,
so beautifully situated on the Winnipey
Rizver, against $50,000.00, why not gamble
$50.00, the amount of money that it will
cost you to build the perpetual motion ma-
chine, aguinst our standing offer of
$5,000.007

SciENCE AND INveNTION Magasine has
repeatedly posted this offer. In this per-
petual motion machine contest, a working
model only can be submitted. This can be
cxpressed to  SCIENCE  AND  INVENTION
Offices or can be brought here.  Plans and
drawings of a machine cannot be entered.
but the model must be complete and must
operate.

It ds understood of course that in any
ferpetual amotion  machine, such natural
Torces as tides, winds, wwawves, waterfalls,
atmospheric temperaiure changes, atmos-
pheric Tnonidity changes, natural evapo-
ration, baromelric pressure changes, and
sun power, cannot be considered as sources
of perpetual power. A demonstration of
the  Brownian movement cannot be con-
sidered as indicating perpetual motion.—
EDpiTor.)

Some Errors

NE dav 1

bought a
copy of ScIEXCE
AND INVENTION
magazine. It
happened to be
a July, 1930, is-
sue and after
reading it in its
entirety, I found
sonie errors on
page 210. These
are made clear in the diagrams.

Jixrcir Iro,
Nakaku, Nagoya, Japan.

MISTAKE.
archalo anclmmt modern
2 X R =mam
¥ fi’\ )'\ = buze
M Ty L = mewntan,
Correct.
archaie anclent wodern

S A 3
$ he ES
2 2

P

J—szw%

(IVe thank you wvery much for calling
this matter to our attention. The correc-
tion is very obwvious. 1l'e¢ have reprinted
your diagram just exvactly as given and e
are sure the readers will have no diffi-
culty in discovering the error—EDITOR.)

Bouquet for Oracle Editor

HAXNK you many times over for your
extensive research on my behalf, regard-
ing the subject of Women in Radio. [
certainly didn’t expect such whole-hearted
cooperation, Now all T have to do is act.

Incidentally, my Dbrothers are “news-
stand  subscribers” to AMAZING STORIES
and SCIENCE AND INVEXNTION..

Rurnt McINERNEY,
Great Kills,
Staten [sland, N. Y.

Figure This One Out

AST March I happened to pick up an
issue of SCIENCE axp INVENTION and
saw your article. I remembered you as
the gentleman who used to write in the
old Pittsburgh Dispatch. Instantly 1 be-
came an ardent fan of your column” (rub-
ber stamp, eh?)

I thank vou sincerely for the first prize
yvou awarded to me in the Octoher issue of
vour magazine. I thought you might be
interested in a problem that is a pet of
mine. [ elipped this problem out of some
magazine (I do not remember which one)
quite a few years ago. As far as I am
concerned, you are privileged to do as yvou
please with it. Perhaps you have already
seen it.

Three men and their wives buy pigs.
The names of the husbands are Amos,
Hirman and Jones and those of the wives
are Saraly, Gretchen and Marie. If Amos
buys 23 more pigs than Sarah, Hiram 11
more pigs that Gretchen, each husband
payvs $63 more for his pigs than his wife
pays for her’s, and each one pays as many
dollars per pig as he or she buys pigs, find
the wife of each husband.

SAMUEL AL Sroax,
E. ., Pittsburgh, Pa.

(This is a German problem, about 100
vears old. 1 e learned the answer by ask-
ing the husbands. Should you solve the
problem send in your solution and ec qwill
credit you in this department.—EDITOR.)

Likes New Developments

Editor, SCIENCE AND INVENTION :

Let us have less about aviation and the
technical articles as “How to build glider
planes.” Articles of this kind belong to the
aviation magazines. New developments in
construction and improvement of airplanes
are interesting: [ cite for example your
article “The Diesel Engine for Airplanes.”
Articles of this mnature belong in your
magazine, but in my opinion not those
which take the airplane too much in detail,
as how to build one or fly one.

Let's have just what your name implies
(real), “Science and Invention,” and let
us know about the people who are making
the discoveries and advancements.

Ravyoxn MEeXDETZ,
New York City.

(This letier scarcely requires any coin-
ments, cxcept from the enthusiasts of avia-
tion and followers of ylider sport.—EpI-
TOR.)

h
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TALKING PICTURES i» 8 WEEKS

By Actual Work ~~~ In the Great Shops of Coyne

Don’t spend your life slaving away in some dull,
hopeless job! Don’tbesatisfied to work fora mere
$20 or $30 a week. Let me show you how to make
REAL MONEY in RADIO—THE FASTEST-
GROWING, BIGGEST MONEY-MAKING
GAME ON EARTH!

THOUSANDS OF JOBS OPEN
Paying $60, $70 to $200 a Week
Jobs as Designer, Inspector and Tester, paying
$3,000 to $10,000 a year—as Radio Salesman and in
Service and Installation Work, at $45 to $100 a
week —as Operator or Manager of a Broadcasting
Station, at $1,800 to $5,000 a year—as Wireless Op-
erator on a Ship or Airplane, asa Talking Picture
or Sound Expert—THOUSANDS OF JOBS
PAYING $60, $70 and on UP TO $200 A WEEK.

No Books - No Lessons
A1l Practical WorK

Coyne is NOT a Correspondence School.
We don’t attempt to teach you from books
or lessons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
Radio Receivers, huge Broadcasting
equipment, the very latest Television ap-
paratus, Talking Picture and Sound Re-
production equipment, Code Practice
equipment, etc. You don’t need advanced
education or previous experience. We give

H. C. Lewis, Pres.

500 S. Paulina Street

Radio Division
COYNE ELECTRICAL SCHOOL

you—right here in the Coyne Shops—all
the actual practice and experience you'll
need. And because we cut out all use-
less theory, you graduate as a Practical
Radio Expert in 8 weeks’ time.

TELEVISION
Is on the Way!

And now Television is on the way! Soon
there’ll be a demand for THOUSANDS of
TELEVISION EXPERTS! The man who
learns Television NOW can make a FOR-
TUNE'in this great new field. Get in on
the ground-floor of this amazing new Ra-
dio development! Come to COYNE and
learn Television on the very latest, new-
est Television equipment.

Taiking Pictures

A Great Field
Talking Pictures and Public Address
Systems offer thousands of golden
opportunities to the Trained Radio
Man. Here is a great new field of
Radio work that has just started to
grow! Prepare NOW for these mar-

Founded 1899

velous opportunities! LearnRadioSound
work atCoyne onactual Talking Picture
and Sound Reproduction equipment.

EARN AS YOU LEARN

Don’t worry about a job! Coyne Train-
ing settles the job question for life. We
often have more calls for Coyne gradu-
atesthan wecansupply. YOUGETFREE
EMPLOYMENT SERVICE FOR LIFE.
And don’t let lack of money stop you.
If you need part-time work while at
school to help pay living expenses, we
will gladly help you get it. Many of our stu-
dents pay nearly all of their expenses that way.
COYNE IS 31 YEARS OLD
Coyne Training is tested, proven beyond all
doubt. You can find out everything absolutely
free. How you can get a good Radio job or how
you can go into business for yourself and earn from
33,000 to $15,000 a year. It costs NOTHING to in-

vestigate! Just MAIL, THE COUPON for YOUR
COPY OF MY BIG FREE BOOK!

H. C. LEWIS, President

Radio Division, Coyne Electrical School

500 S. Paulina St., Dept. 21-8C ,Chicago, Ill.
Send me your Big Free Radio Book and all
details of your Special Introductory Offer.
This does not obligate me in any way.

INfRB 0 0 600000000000200000 K30 ©0CAA000AT .e

h .. Address..... teaeseettttietaate i etaaanse .
Chicago, lllinois

CitY.cvieininans vt v State........... .
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Editorial .

What to Invent

= HERE'S gold in them thar hills, pardner.” is a
statement frequently heard in the mining districts
of this country. True enough. The only diffi-

culty is locating the gold.

The same statement might advantageously be applied
to a worthwhile patent. An invention properly pro-
tected, correctly financed, making a timely appearance
and carefully exploited, is a money-making proposition.

Many budding inventors would like to know of ideas
upon which they can work. Ideas, which in our opinion
might be considered to be potential money makers are
suggestions which when developed would be distinctly
beneficial to mankind. So, let us itemize a few.

Besides improvements in motors, and developments
which will allow for vertical ascent and descent of air-
planes, there is an immediate need for a system that
will fold up the wheels of an amphibian, when the
plane’ is about to alight on water, and will lower the
wheels to an operating position when the plane is ahout
to alight on land. Such a device should be entirely
automatic, thus omitting the human clement.

Cold light is a subject upon which physicists have
been working. The nearest approach in nature is the
firefly, glowworm and luminous deep sea fish. Much
current is lost in the form of heat in modern systems
of illumination. Curtailing this heat loss and converting
all the current into light, or developing a chemical light,
cheaply replaceable, will produce an invention of in-
calculable value.

Electric current is today developed by generators.
These generators are either steam or water turbine
driven.  Current is developed in the electric cel by a
muscular action.  Why not develop a new source of
electrical energy taking our lessons from nature?

The ficld of chemistry is open to a new enamel. This
enamel should be glass hard when dry. It should be as
solid as the enamel on teeth. It should he tenacious

cnough to adhere to any structure and should be difh-
cult to chip off.” Along the lines of enamel, we believe
an ideal product would be in the form of a tooth cover-
ing that could be applicd to the tecth by the dentist, who
should not have to destroy any underlying structure.

There is a demand for really flexible and, in par-
ticular. a really malleable glass. By this we do not
refer to non-shatterable or non-breakable glass. We
do not refer to glass substitutes such as celluloid. Fven
here, a chean method of developing non-inflammable
celluloid which will not change color hecause of age.
and which can he used as a substitute for glass, might
furnish the inventors with a substantial financial return.

A simple and effective yvet decorative metallic coating
for walls, within the reach of the average home owner,
is a suggestion upon which inventors can spend some
thought.  Methods are known today which will allow
of the spraying of metal upon wood or wall surfaces.
Unfortunately, they are too. expensive to be popular.
Strips of metal could be melted in a miniature arc fur-
nace held in the hand and the melted metal could he
sprayed on the wall.  This should make a waterproof
and  moisture-proof coating that should never show
cracks.

In the field of medicine, there would be a demand
for a method of producing local or general anesthesia
that is entirely safe. This should not he in the form of
an inhalation or an injection. We know that electric
currents of certain frequencies applied directly to a
nerve will interfere with the propagation of nerve im-
pulses, slowing the impulses down or even rendering
the nerve incapable of transmitting pain. A method of
properly developing these currents and applying them
to the sensory nerves by means of clectrodes placed on
the skin, would considerably lessen the danger resulting
from anesthesia.

These suggestions do not by any means cover the
entire field of new inventions.—Editor

"Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact" - - - . . . .  HUXLEY
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Do Unseen Hands
Keep You Dumb..

When YouOught to Talk?

How often have you wanted to talk, but held back, silent, because you felt
unequal to the cther people present? How many times have you passed
up, or avoided the chance to talk in public—before your business associates,
your club or lodge, because of your fear of stage fright? Are you afraid
of your own voice—instead of being able to use it as one of the greatest
business and social assets in your possession? And yet you might be
surprised to hear that many of the most brilliant public speakers we have
today felt exactly this way—before they learned how to develop their
“hidden knack” of powerful speech—a knack which authorities say seven men
out of every ten actually possess. And the chances are that you, too, have
in you the power of effective speech—which, if unloosed, would be almost
priceless to you in a social or business way. Find out if you have this
natural gift—read every word of the message below.

Discover These Easy Secrets
of Effective Speech

ROBABLY you have never pictured prestige and wider influence. This new

yourself being able to sweep a giant
audience off its feet—to win the ap-
plause of thousands. Yet the men who
are doing such things know that it is
all astonishingly easy once you are in
possession of the simple rules of effec-
tive speech. DBefore you learn these se-
crets vou may be appalled at the thought
of even addressing a small audience.
Still it all seeins so

method is so delightfully simple and
easv that by spending 20 minutes a day
in the privacy of vour own home you

cannot fail to make rapid progress.
How vou can use this method, how
vou can banish stage fright, self-con-
sciousness  and  bashfulness,  quickly
shaping vourself into an outstanding
influential <peaker, i~ told in an inter-
esting book, Hoaw to

Hork Wonders acith

ridiculously easy

Will Show You

pasmecting ~
pond To foa=ts

when you know how What 20 Minutes a Day
to banish stage fright

and exactly what  to Tow 10 adiiess husi

do and say to hold FTow 10 propose an

W ords. Not only men
who have made mil-
lions, but thousands
of others have sent

. a . Law fo make a political speeeh . N .
an audience of one A L i i for thix book an d
or a thousand in the How towrite better h-nm\-\ highly praise it. You
1oy to enlarge your vorabulary - - (. . R

palm of your hand. e to deyelop self-canfidence can receive a copy
Yet what a ch:mge How to aceqite a winning personality absolutely free by

. FRow tis strengthen yowr will powear a | T ik S
is brought about when Flow 1o he mister of any ~ituation simply mailing the

a man learns to dom-

coupon below.  Act

inate others by the

power of effective speech! lftunll_\' it
means a quick increase in earnings. It
means social popularity. You vourself
know how the men who are interesting
talkers seem to attract whomever theyv
wish and name their own friends—
men and women alike.

There is no magic, no trick. no mys-
tery about becoming a powerful and
convincing speaker—a brilliant, easy.
fluent conversationalist. One of Amer-
ica’s eminent specialists in effective
speech has developed a method that has
already raised thousands from medio-
cre, narrow ruts to positions of greater

now to discover your
priceless “hidden knack™—the natural
gift within vou. Fill out and mail the
coupon at once,

NORTH AMERICAN
INSTITUTE

Dept. 1422

3601 Michigan Ave., Chicago, Ili.

= e — e —— — ———— e —

| NORTH AMERICAN INSTITUTE I
! 3601 Michigan Ave., Dept. 1422 |
| Chicago, Illinois |
l Please <end me frec. withaut obligation. a copy l
| of vour inspiring booklet, Howe fo ork Wonders |
Hiith Hor and full information regarding your
l conrse in wtive Speaking. I
|
“How to Work Wdo,r’lders " |
. Name ..ooveenn 0o oo 5000000000000000gaaE
With Words i I
o Td | Address ...ooooiiinns e I
Mail Coupon ‘loaay | |
City .- State ... J
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}—The Flying Wing

e,

The G-38 or D-2000 is not only Hie world's lurgest land plane but the only one
which affords acconmmodation for its passengers in its o wings. The ship will
carry in the neighborhood of 6,300 pounds and is able to flv a distance of more
than 2000 wmiles before refueling.  For further photos, sce article, “The
Miracles of Awiation”
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Tapping a Thirty-six
~ Million Year Old Factory

Science Has at Last Discovered the Origin of Oil, How Decayed Fish,

Plants, Dinosaurs, Shellfish and Diatoms Yielded the Power That Now

Drives Our Electric Plants and Motor Cars, Airplanes and Dirigibles,

Heats Our Homes and Roofs Them, and Helps Us to Make Candy and
Chewing Gum

By.Orville H. Kneen

mention Indiana. Kentucky. Canada, etc., are thou-
sands of square miles of oil shales. The tough. hard
oil-soaked rock contains billions of barrels of absorbed pe-
trolecum. This oil is not buried deep in the carth, to be
sought blindly with a probing drill. Whole mountains and

O UT in Colorado. Wyoming. Utah and Nevada, not to

vallevs of oil shales, layer upon layer, are in plain sight!
A ‘mining engineer estimates that these shales contain at
And

least 100 billion barrels of good crude oil.
for eighty years Scottish companies
have commercially extracted pe-
troleum from such shales,
getting about 23 gallons of
cil per ton of shale.

The government
owns most of our
shale lands. In 1925 ¢
an oil-recovery
plant was estab-
lished at Rulison,
Colorado. Irom
this and another
plant run by the
Union Oil Company
af California, it was
found that 15 to 67 gal-
lons of oil can Dbe ex-
tracted per ton of shale,
This is over 909% of recoverable
cil.  The average is about 30 gal-
lons per ton. \When the great “hoom™
was on in oil shale lands. some
changed hands at $50 an acre.

Why then do we still spend half a
hillion dollars in drilling 20.000 new
wells a vear? A single well may cost
€130.000—and it may prove to be dry, as are the great
ntajority.  In seventy years since Col. E. L. Drake drilled
the first well for oil. at Titusville, Pennsylvania, striking it
at seventy feet, over thirteen billion dollars has gone into

With & forest of

. 875

though by magic, a sand strip at Venice,
has suddenly become one of Southern Cali-
fornia's most spectacular oil fields.

finding and developing oil supplies in the United States.

But all the petroleum produced has been worth only nine
billions. Thus four billion dollars have heen lost in drill-
ing dry wells, and in other ways.

A government clerk recently charged that in leasing some
of its oil shale lands the government was “surrendering
billions of dollars of oil lands.” The total leased to date
is two per cent of government holdings.

[i these 175,724 acres leased privately are
worth “billions,” what an incalculahle
fortune must the government’s
8257791 acres (Geological
Survey estimate) be worth!

jut President Herbert
Hoover, one of the most
sticcessful mining en-
gineers of all time,
points out that “these
oil shale lands have
little present value,
and instead of he-
ing worth billions,
can be hought {rom
private owners for a
few dollars per acre.”

o Attorney General
e Mitchell, finding the
«:/9/ charges baseless. expressed
i a general engineering judgment
’ when he reported:
) “The facts are that oil shale has
derricks sprung up as no substantial present commercial

value: that the cost of mining the
shale and extracting the oil greatly
exceeds the value of the product . . .
whethier it will be found advantageous
to extract oil from shale after our present sources of supply
are exhausted, or at any time, is purely speculative.”

How did the oil get into these shales? Is there any con-
nection hetween oil fields and oil shales? The story of

e e ae 14
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shales and oil pools is the whole geological storv of the
earth, of the beginnings of our fuel and power—of not only
petroleum, but of coal as well.

Kerosene, old folks will recall, was once called “coal oil,”
and was made entirely by distilling coal, such as the “cannel
coals” of Kentucky. Geologists have long concluded that
coal and oil must have come from similar materials. as they
are of organic (non-mineral) origin, Coal and oil are both
hydrocarbons, composed essentially of carbon and hydrogen.

Nature deposited oil underground, geologists helieve, by
an odd reversal of her usual law that oil Hoats on water.
Prof. Murray Stuart, who investigated large oil fields. has
described a simple scientific experiment proving that under
certain conditions o0il sinks to the bottom of water !

He put 60 grammes (2.3 ounces avoirdupois) of finely-
pulverized clay into a conical flask of about 300 cubic centi-
nteters (17 fluid oz.) capacity. He added 330 cubic centi-
meters (12 fluid oz.) of water (which he had agitated
with oil and left to stand 24 hours, to take up into solation
evervthing possible from the oil). To the clay and water
lie now added 14 c.c. of crude oil (about 14 ounce), in three
parts, shaking moderately for 30 seconds aiter each addition
of oil, and allowing the mixture to settle hefore
adding another 5 c.c., closely.

Each time, after settling, there was ‘“pa“'
no oil on the surface of the water, o
or on the sides of the flask! After o
‘
14 cc. had been added, some &

oil came to the top. In an-
other experiment 28
grammes (1 oz avoirdu-
pois) of powdered clay A
carried down about 10 &
c.e. (1/3 fluid ounce)
of kerosene oil. The
clay and oil each oc-
cupied about 10 cubic
centimeters. Thus
the clay had carried
down its own vol-
ume of light oil. In
the experiment with
crude oil, the pow-
dered shale. when
compressed and solidi-
fied, occupied about
23.5 c.c. of space, while
the heavy oil carried
down was 14 c.c.

Prof. Stuart found under
the microscope that the oil
was mechanically mixed with the
sediment. “Tt was the small size of
the shale particles,” he concluded. "th_ut
made it impossible for the globules of
oil to escape between them.”

The clay particles, already wet. will
not take up the oil. The globules can-
not join together because of the fine
state of division of the mud particles,
until considerable oil is put in. More
kerosene is carried down by an equal
weight of clay because the light oil
breaks up into smaller globules. The
mixture of sediment and oil. being heavier than water.
sinks into the muddy deposit. This becomes compressed by
the weight above, the clay particles come into contact. and
as all passages are closed the oil is held underneath.

Upon this principle, a reversal of nature’s universal law,
depends the present theory of oil formation. “The sedimen-
tary deposition of oil by mud in water,” savs Prof. Stuart,
“is not a theory but is one of the laws governing the ac-
cumulation and deposition of aqueous sediments which can
be demonstrated by anvone in a few minutes with the aid
of a bottle, some water, a piece of clay, and some oil.”

Salt water is often found in or near oil pools. The earth’s
surface was once largelv covered by salt water. Nearly
three-quarters of the earth’s surface is still covered hy
water. Oil fields are alwavs found near present or ancient
shore lines. as in California. Texas, Oklahoma, Mexico, the
Appalachian region, etc. Most oil must have been formed,

FiTUEE g0 S
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Courtesy American Museum of Natural History

A graphic illustration of the age of the earth,

and the various stages of development through

which it has passed. The formation of oil com-

menced over thirty-six million years ago, and

is found in rocks which date back beyond the
* Cambrian Period.

February, l93'l

or certainly was deposited, under salt water. Samples of
bottom ooze from ocean decps and bays, as around the Red
Sea, the Dead Sea, the salt marshes of Sardinia. etc., reveal
traces of petroleuni.

Such oil was “rendered” from animal or plant remains,
or both.  We can distill petroleum from fish bodies, and
trom plants such as diatoms. But oil pools never reveal
these animal fossils or plant remains fexcept “spores.”)
Prof. Stuart concludes that much of the original source of
oil—the luxuriant plant life of the Carboniterous era and
succeeding animal life—hecame coal instead of oil.

His ingenious explanation of oil and coal formation clears
up many hitherto unanswered questions. Coal and oil fields
often are close together.  Coal seams often are separated
by shale and sandstone seams.  All the world’s oil is found
i these sedimentary rocks, formed by the solidification of
muddy sediment under pressure,

It was once taught that coal was formed onlv by earth
pressure and heat on the plant remains of swamps.  Thus
peat would be the youngest coal. hard anthracite the oldest,
with millions of years hetween. But English lignites, only
a little more carbonaceous than peat, are found embedded
in Jurassic strata.  Thiz would make the lignites

of the same geologic age as the true coal
Arg R of many places, as in Bohemia, Hungary,

”ﬁq,s India,  Australia, etc.  The age
4"@0 theory of coal does not account

8 for coal as we find it.
According to Prof. Stu-
% art’s graphic reconstruction

of nearly two billion vears
of geologic history, the
9 hot lurid earth cooled
?6 and forms of vegetable
life began on the sea-
bottom, where oxygen
was almost complete-

Iy absent. l.ater life

mn the water. more
nearly animal in
nature, ate vegetable

life to obtain body
material. liberating
carbon dioxide and
water.  These organ-
isms became free-mov-
g, sought their {food,
ate each other, and de-
veloped protective shells
about the beginning of the

Cambrian Period.

Then sca-weeds became land
\g‘ plants, growing into enormous Ivco-
pods and ferns in Silurian times. Car-
hon dioxide, vital plant element. he-
came more abundant.  Land vegeta-
tion became luxuriant in Carbonif-
crous and Permian times. liberating
oxygen. Then came the age of ani-
mals—amphibians. reptiles. mammals
and finally man.  Land vegetation de-
creased.  In enormous swamps and
lagoons the remains decaved.

French scientists were the first to
discover active hacteria in coal, and it is now established
that such hacteria are active in carbonizing wood into coal-
like forms. Able to live only in fresh water, the bacteria
converted incredible quantities of débris—trecs. branches,
leaves, ferns, etc.—into a black mud, which settled on the
lagoon bottoms.  Often it was almost pure carbon.

Movements of the restless, shrinking carth started rivers
to draining this mud off into estuaries and the open sca.
The salt water kiiled the bacteria. arresting the carboniza-
tion of the mud at whatever stage it was in. Thus we have
evervthing from lignites to bituminous and anthracite coal.

The river, flowing into the sea, dropped its heavy pebbles,
gravel, ete.. near the sea shore. This mass became con-
solidated into conglomerate. The heavier matter carried in
suspension was laid into beds, often many feet thick, of
sand (converted into sandstone) ; finer clay particles farther
out, compressed into shale, and finally the black carbonized
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mud. This would be lighter than sand or clay matter, and The La Brea oil tar pits in Los Angeles,
would be dropped farther out. making the coal beds after Calif., which, scientists say, have
pressure had forced out the water and solidified the been bubbling for 400 centuries.

Remains of sabre tooth tigers, and
imperial elephants of remote ages
have been recovered from these pits.

1.
During the decomposition of plant life in lagoon bottoms,
also of dead animals, from the largest to those of microscopic
size, oil would be liberated and held in the bot-
tom mud. The rivers would carry out the
oil with the black mud and sediment.  Oil
being lighter than water, oily mud would
be Tighter and would be deposited De-
vond the black mud that made coal.
Farthest out of all would be the
lime solutions derived {rom cal- 2
carcous shells and microscopic ma-
rine life, which finally settled and
made limestone.

Thus we would find gently slop-
ing beds, with materials in a definite
order of “specific gravity,” except as
changes of the river's velocity, sediment
arcas drained, etc., and profound carth move
ments would cause alternate lavers of mud.
sard and so on.  This accounts for the strata
found in coal mines and for ofl-proof structurc

Volcanic action, earthquakes, inecreasmg
weight of rock, water, and other changes fin-
ally converted the mud into coal in van
ous stages. The mussel-like fossil anmt
mals found in coal grow only
brackish water: these died
in the lagoon mud and
were carried to sea. The
remains  of  fossilized
plants, fern leaves, ctc.,
growing only in fresh
water, on dry land.
were carried out be-
forc the bacteria could
work on them. Strictly
marine life dropped on
the deposited mud  Dhe-
fore it was finally cov
ered.

Vertical trunks of fos-
silized trees, found in
coal seams, were
snags which were car-
ried out to sea and
settled down on their
water-logged roots,
becoming fossilized
by silicates in the
water. They were not
carhonized into  coal
because the bacteria

Thus we have scams of coal of
varving quality, perhaps with nothing between them.  The
black mud was laid down laver by layer, in various stages,
of decomposition. Special plant forms probably
- produced anthracite, found only in a few
places. Bituminous coals have more car-
= Dbon than lignites, and some grades ap-
proach anthracite.

How was the oil removed from
the oily mud? There were usu-
ally  several lavers of mud,
alternating with sand or clay,
as found by drillers in pe-
troleum regions. The muds
settled, bhecame more com-
pact, and the weight
above forced water out of
the lower bheds first. The
oil globules came together,
and the oil was forced up
into the sand above, re-
placing some or all of the
water, which went  on
above. The oil, unable to
percolate through the
mud above, remained

in the sand.

This occurred to
some or all of the
lavers above. Thus
there mav be numer-
ous alternating layers
of oily sand and compact

Courtey Sindlaie Refinmg Co,

were killed in.salt water. Half a billion years ago the sea- A reconstruction of one of many clay-mud.  Some sea water
Complete fossilized trees. shore was populated oy fifteen- battles which occurred millions of would  he preserved  in
in their original growing fbool'f dev'l-;”'sh such as tose shozn years ago between brontosauri, pockets. and this is often
location, are found, but Ci::és R.r°'r("nig:+ iim:;:gFi‘-\lz ﬁii;"f'cﬁ:eh'“"”cf";?"“e” w’“‘:: found. though perhaps far
not in coal scams. N In the age ot dinosaurs an removed from its original

Museum, Chicago. .
9° phEeekraib, location.  The  clayv-mud

finally hardened into sandstone.  Qil shale is similar hard-
ened mud, still retaining more or less of its original oil,
the pressure having been insufficient to squeeze it all out.

The oil in fields such as California’s San Joaquin valley
has been traced directly to huge beds of diatomaceous eart
—the dried compacted remains of diatoms, calcareous shell
life and other marine organisms. Diatoms, tiny free-moving
plants, occur in incredible quantities in all oceans. Diatoma-
ceous earth is often associated with oil, and much oil must
have come from their putrefyving bodies.

Petroleum can also be distilled from fish bodies, perhaps
killed in great quantities by underwater eruptions and carth
convulsions.  Oil has been fornd in Hmestones of salt-water
origin.  Fossils of fishes, shellfish, ete.. are found in all oil
lields,

Every step in the formation of oil can be duplicated in
the laboratory. without great pressures or heat. though
pressure certainly plaved its part in separating the oil from
sediment.  Earth changes caused the oil to migrate, often
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A shell being loaded with nitro-
glycerine preparatory to shooting
a Pennsylvania oil well.

or converted whole pools
into gas. This collects in
the tops of domed ‘anti-
clines,” wusually in sand-
stone, where oil is often
found below, and water un-
der the oil, as illustrated.
Coal, which gives off na-
tural gas when heated. mav
have furnished some of the
enormous (uantities now
being piped all over the
United States.

“Wet” or casing-head gas.
collected from around the cas-
ing of many oil wells, vields
about 109, of our gasoline.
Often sucli gas escapes in huge
quantities, up to 100 million
cubic feet per day, under pres-
sures up to 1500 pounds per
square inch.

0Oil is the most sought of

minerals today, not even excepting

gold. The industry maintains
over 1,250.000 people, includ-
ing hundreds of geolo-

all

Science a

for long distances, as
it followed faults and
seams, or from one
sand or porous sand-
stone to another, un-
der action of pressure
and gravity.  TFinally
the oil became trapped
in some inverted cup
or ‘““anticline.”’
Though oil has been
found in a great vari-
ety of rocks, commer-
cial wells are almost
entirely in the ancient
Devontan  and Car-
boniferous forma-
tions, ranging up to
140 million vears in
age, or in younger
Tertiary rocks (when
man frst appeared).

Time, heat
and other
factors
caused oil to
give off “na-
tural gas,”

nd Invention
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determine the drilling of wells that may go down to 8000
feet. Geologists explore the sub-surface by small diamond
drills that cut cores, which show the tvpe and kind of rock.
its “dip and strike,” or angle of descent, presence of fossils,

domes and anticlines, etc.

Deserts are considered unfavor-

able for oil, as both plant and animal remains would not

occur i quantity.

Delicate instruments are often used to determine the grav-
ity and density of rock, its location, magnetic gualities. and
so on. The seismograph. measuring the time for explosion-
waves to travel certain distances, is widely used. In known
fields the geologist often knows clearly what to expect. But
even today every third hole is “dry.” Wildecat drilling in
unproved areas is hopeless unless there are geologists to

studyv, measure, calculate and advise.

A well may miss a

pool by only a few feet or inches.

When a rotary drill is down a mile and a half it takes
a day or more to raise the four hundred 20-foot sections
of pipe "stem” and sharpen or replace the hard steel cutting

bit.

The holes are never exactly straight or vertical. Drill-

ers still tell of two holes, begun 600 feet apart, that wandered

down at various angles and finally, by a

curious “twist of fate,” ryn into each

other at 3,000 feet!

It is predicted that depths of two miles
more  will

years, opening up new pools of finer oil.
The pressure in sand 1,000 feet deep is

be drilled within a few

usually about 400 pounds per
square inch.  So when oil sands
are reached, after drilling
through shale and other rock,
the pressure may force up gas,
oil and water. At great depths
the enormous pressure may pro-
duce a “gusher,” spouting mil-
lions of gallons of oil for davs
or weeks. The gusher often
wistes fortunes in oil and gas,
perhaps bankrupting the driller
with damages to equipment and
property,

Few gushers or wells produce
heavily aiter the first year. In
1916 however, a Mexican well
began with 200,000 barrels a

day, and became the world's oreat-
est producer,
fallen off in recent vears.
about 735,000 wells have been drilled
in the United States.
new wells yield 1,000 barrels a day
to start.

AMexican output has
So far

Not 3¢ of

Of some 300.000 producing
wells in this country, half
the oil must be pumped. Many
wells give less than a barrel
a day. Output is being in-
creased in some cases by us-

ing gas, water or air
pressure; “shooting”

gists.  “Doodlebugs.”
divining rods and
“hunches” no longer S ATERTAT FaaT
THEN OIL g“— . THE'{
-sections of oil WATER AT N
Three cross-sections o DENER o

fields, showing typical oil-

bearing strata, and the

manner in which oil, gas

and water are located in
pockets.
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with nitroglveerine,
etc. In an abandoned

Above, centre—A remark-
able photograph of a wild
oil well, or gusher, on fire.
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well 75¢ or more of the original oil may remain for hetter
methods of recovery.

Crude oils vary from grades that burn in lamps. to some
as thick and viscous as molten tar. Ditferences are believed
due to origin. natural processes, and age. Our 400 refineries
today reccive and handle a great variety of oils from our
90,000 miles of trunk and feeder pipe-lines.

Paraffin-base oils, from Pennsylvania and Wyoming espe-
ciaily, are best for lubricating oils. When distilled they first
vield gasoline, naphtha and benzene, the most volatile.
Further heating drives off kerosene, then lubricating oils,
then fuel oils, and tinally paraffin, . **Mixed-base’ oils, as
from Illinois, yield both paraffin and asphalt. Asphalt-base
oils. as from California and Texas, distill down to semi-
solid asphalt.

This process nature has completed in Trinidad, with its
Pitch Lake composed of one-third bituminous matter and
two-thirds sand, clay and water. An enormous supply must
lie helow, as a day's excavation fills overnight, and the level
has receded hardly fifteen feet in fifty years, with hundreds
of thousands of tons removed for road paving.

Bermudez Lake, in Venczucla, is similar.  (Great oil re-
serves are also found in Venezuela). The great deposit of
impure asphalt near Los Angeles. of solid or semi-solid
bhitumen, has yielded thousands of bones of extinct animals
that fell into the pit and were unable to escape.

Heavy bitumen is an intermediate product between kero-
gen and oil. “Gilsonite’” dikes, in Utah, are nearly pure
bitumen, used for varnishes, paints, etc.

Bituminous carth makes excellent road
material.  Artificial asphalt. residue
from “cracking” asphalt-hase

oils, is hardened by blowmg

oxvgen through it at high

temperature.  The tar
sands on the Athabasca
River, in northern
Alberta, cstimated
from 2,000 to 10,000
square miles in ex-
tent, are 200 feet
thick—the largest bi-
tuminpus  deposit  in
the world.

Between oil and as-
phalt are innumerable
products, from liquids to
solids.  They are mostly
obtained by “cracking,” in
which crude oil is heated
under pressure that breaks
up large molecules and
drives off the vapaors.

Science and Invention

lon by distillation.
Thus the busy and
invisible bacteria of
millions of vears
ago converted dead
plant and animal
life into the power
that enables us to
live and travel by
land, sea and air.
O1il heats, lights. lu-
bricates and drives
the Machine Age.
For untold centuries
men have used pe-
troleum in  various
forms. Asphalt
served for mortar in
the Tower of Babel
and the walls of
Babylon and Nine-
veh. *Sicilian” oil
was burned in lamps
1,800 years ago. Bi-
tumen aided the
Egyptian  in em-
balming.
Nehemiah men

Above—This study, showing a baby imperial elephant trapped in the
La Brea tar pits of Los Angeles, 400 centuries ago, and its parent

About half of all the oil
today goes into gasoline,
over double the former
output obtained per gal-

L

trying to rescue it, was made for the Los Angeles Museum of Natural
History, and is based upon bones of the elephants recovered from the
pits. Below, left—A battery of crude oil stills at Cleveland, Obhio,
Number One Works, where Red Crown Gasoline is made. Below,
right—An oil-cracking unit at Cleveland, Obhio.
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Oil well shafts on the grassy front lawns
of houses in Los Angeles, Calif.

tions in the Bible the li-

quid that burst into flames
and kindled a great fire.
In Japan, China, Per-
sia, early California.
Central and South
America, and our
own West Virginia
and Pennsylvania,
men for centuries
used oil for heating,
lighting, medicinal
and other purposes.
About half our crude
oil (one billion barrels, or
two-thirds the world’s out-
put), operates utility
plants, ships and locomo-
tives, about equally divid-
ed hetween land and ma-
rine plants. Smelting ore
uses about 1695, Artificial
eas and house heating take
209, ffty million barrels
go for Tlouse heating.
(Continued on page 954)
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Escaping
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Neptune's

From Time to Time the World Is Shocked by the
News of Some Terrible Submarine Disaster in Which
Many Lives Are Lost, Often After Hours or Days

of Slow Suffocation.

Readers Will No Doubt Recall

the Special Broadcast Describing the Training Which
Crews of U. S. Submarines Now Undergo to Enable
Them to Escape From Sunken Submarines by Means

of the Newly Invented Momsen Air Lung.

This

Article Describes the Training Process

TANDING stim and grev at the
United States Submarine Base
across the river from New Lon-

don, Connecticut, there is a steel tower
which in appearance is not unlike a
gigantic silo or huge water tank.

But this unprepossessing “tank” is a
monument—and a practical one—to the
men, living and dead, who serve the
United States Navy in the “sub ser-
vice.” A memorial to the dead in whose
honor it was built and a monument to
the living who strive there to teach a
simple, practical method of escape from
disabled and sunken submarines.

It was to this “tank.,” in search of
unusual places to carry the microphone,
that the National Broadcasting Com-
pany recently repaired. George Hicks
and James Wallington were the an-
nouncers. C. TT. Campbell. H. W. Wil-
son and C. M. Hutson were the cngi-
neers.  The writer was also in the
partyv.

The Navy Department had granted
permission for this staff to go through
the training necessary for learning the
how and why of escape. Captain Wil-
son Brown, commanding the submarine
base, received them and presented the
group to Lieutenants Charles Bowers
Momsen and Norman S. Tves.

Momsen is co-inventor of the famous
“lung” bearing his name. llis device
has made escape from submerged sub-
marines merely a novel experience with
practically no hazard. Ives commands
the S-4, one of the Navy submarines
which sank in collision, with a loss of
its entire crew. Tt was raised, recon-
ditioned and turned over to Ives and

Sectional drawing of the submarine escape
training tank at New London, Conn.

Momsen to use in the study and de-
velopment of safety devices.  Momsen
is in charge of instruction at the “tank.”
Ives assists him.

At the hase of the submarine escape-
training  tank
there is a small
brick house.
Inside this s
the  technical
set-np for op-
erating the
“tank.”  Along
one side there
is a  small
drum-like tank.
Momsen led
the N.B.C.
group to this
point upon
their arrival at
the Buse.

The engineers. headed hy Campbell,
begun studving the “tank” proper for
setting up radio equipment. Momsen,
meanwhile, invited Wallington. Hicks
and mvseli to enter the drum.

“What's the idea?”’ asked Walling-
ton.

“Must check your reaction to high
pressure.” Momsen replied as he slipped
his sweater and shirt over his head.
“Better tuke off vour coats and vests.”
he added, “but take ‘em in with vou.
Leave vour fountain pens and watches
outside.”

“Why's that, Lieutenant ?”
Hicks, a bit anxiously.

“Pens might burst and spatter us
with ink and the pressure would prob-
ably ruin your watches.” Momsen said.
The three embryvo “lungers” exchanged
glances.

The inside of the small drum is
painted white. A smooth, hardwood
floor covers the bottom. There are no
seats. A few handles and gauges
are on the wall,

Momsen followed the trio in and
slammed shut a round door which
somewhat resembles that of a bank
vault.

“Our personnel now is required to
take pressure only up to fifty pounds
per square inch.  After that it's op-
tional.” Momsen explained. “None
of the men has to take the training
beyond that and at present do not
have to accept instruction at a depth
greater than eighteen feet. But none

The author,
Wm. Burke Miller
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Clutches

By Wm. Burke Miller
Director of Special Broadcast FEwenls,
National RBroadcasting Conmpany

In the Following Article, Mr. Miller Gives a

Thrilling Account of the Experiences Which

He and His Fellow Announcers Encountered

While Undergoing Training Prior to Giving a

Broadcast from the U. S. Navy Training Station
at New London, Conn.

of them is content with that, and after
one experience they ask for the entire
course,

“Ta  escape  from  a  hundred-foot
depth we must undergo a pressure ol
near'y filty pounds. That's what Pve
sot ta test you for now, lere goes.”

A hissing sound crashed throngh the
hoiler. No one could say a word. The
hovs sat on the floor and grinned a bit
foolisaly at one another. There was 1o
sensation. The hiss ceased as quickly
as it had begun.

“1t's up to five pounds now,” Momsen
said,  “T'11 take 1t slow at first.  You
may experience a little difficulty with
vour cars,” he added. T so. hold your
nose, close vour mouth and blow. The
ears should pop open. 1 they don’t,
hold up vour hand and L'l cut the pres-

sure.”
Before
anvone could
ask a4 ques-
tion, the air
hiss began
again, and

seemingly at
a faster pace.
The air he-
came a trifle
warm.  Per-
haps a min-
ute  passed—
George Hicks, N. B. C. it seemed
Announcer. longer. Again

the  hissing

stoppea  as  abruptly as it Degan.
“AN right?” Momsen queried casu-
ally, though studying each man closely.

His wvoice sounded high and queer.
Wallington started to speak. 1is voice
was high-pitched, too. [Ilicks and 1

laughed. Then all began howling. All
voices seemed affected and it started all
to laugning upon the discovery.

Momsen smiled, “Air pressure secms
to affect the larynx,” he explained.
“Try 1 whistle.”

It wes hopeless,

“Why is that. Licutenant?” Hicks
asked, and his usually deep. resonant
voice was like a small boy's.  The
laughing fit began all ‘round agam.

“This is serious, Licutenant,” some-
one sad.  “These boys will not be
understood over the air. No one will
be able to understand a word they say.”

Momsen's reply was a hiss of air
that comtinued for scemingly o long
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time. it grew
warmer  and
perspiration
popped out on
all. Ears began
to ache slightly, No one
raised a hand but began blow-
ing as Momsen had instructed
Sometimes the cars cleared instanty,
once or twice it took longer. The
air now was hot.

The air hiss ceased.

“Hurt much?” asked Momsen,

but
ne one would have recognized his voice.

“Probably  did  between fifteen and
twenty pounds,” he said., answering his
own question. “It’s around thirty-eight
pounds now. You should have no more
clogging of the ears.”

Wallington was massaging his left
ear vigorouslv. It had not entirely
cleared.  Hicks seemed unatiected. He
explained he had only one car drum,
the other having been operated on.
AMomsen nodded and turned on the air
again. A few seconds and the needle
on a gauge pointed just slightly over the
fiftv-pound mark.

A few minutes’ experimenting with
their voices, and then Momsen began to
decompress the tank. The air grew
chilly and a white vapor enveloped all.
This process was continued and the
coats and vests were hurriedly put on
and were most welcome. Soon @ pound-
ing was heard
outside.  Mom-
sen responded
from within, a
short delay and
the door was
open.

“All O, K7
said  Momsen
to a petty offi-
cer who asked

each man's
name and
wrote 1t into a

James Wallington, ledger.

N. B. C. Announcer 3

. B. C. Ann . But  what

has this to do

with  escaping  {rom  a  submarine?”
Wallington began.
“Youll understand once we go

through the training tank,” Momsen re-
plied.
A tour of the training tank followed.
At the bottom, within the “tank”
proper. there is an cxact replica of a

881
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Lt. Charles B. Momsen and James Wallington
receiving Edward Kalinoski {Chief Torpedo-
man on the ill-fated S-4) as he broke surface
with the Momsen "lung.” Wallington s
giving the unseen audience details of the feat.

submarine compartment. Tt is built to
specification and everything resembles
one section of a submarine. In the cen-
ter there is a hatch and below it, ex-
tending  down into the compartment
some five or six feet, there is a skirt-
like bell.

“Above you now, said Momsen.
aiter the group had entered. “there are
a quarter mil-
lion gallons of
warm salt water,
That's the only

thing here not
according to
Illoyle.” he
snuled “We

plan to use this

tank all winter
and m training
men it would
not be far to
send thent
through  cold
water time and

again,”’
(Continued  on
page 952)

Photograph of the
New London train-
ing tank, which is
130 feet high, in
cluding the obser-
vation gallery at

e 1w we
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~ The Everlasting

Himself, His Tools, His Craft—

Craftsman of
World Pursue Its

India, Who s

Course of

Leave Him to Work on
World Lose if Dominion Status
Production Methods Supplant

N the industrial and commercial

centers of  British  India one

meets the same bewildering,
planless mess of factory production
and impersonal distribution which
characterizes Birmingham or any
other city of the Western World.
Withdraw from these centers and
make vour way into the native
provinces, and you find vourself in
the center of a still flourishing vil-
lage economy, where the relations
between economic functions are
simple, direct, and observable in
clear relief,

Here the town reveals itself as
a convenient concentration of the

crafts, serving the agricultural
population whose land surrounds

it. The potter, the blacksmith, the
weaver, the tailor, the apothecary,
the joiner—representatives of all
the needed trades—here  supply
their product on demand to those
otherwise occupied, and in return
receive agricultural produce. the
right to cultivate and harvest a
certain portion of the village lands,
and in some cases a money payment,
The most necessary craftsmen re-
ceive a regular salarv—a certain
number of bundles of grain from
every peasaut served.

Of all the craft products, the
most in demand are those of the
potter.  His industry occupies a
spot where considerable open space
is available for storing his products
in volume. 1In the midst of piles
of pots and earthenware vessels he
squats at his wheel, a horizontal
wooden disc two or three feet in
diameter, heavily loaded with clay
at the rim, to aid in maintaining its
momentum. The clay for the ves-

BRACELET MANUFACTURER

By Count A. N.

sel is heaped at the center, and the
wheel is spun.  Despite its primi-
tive form, the wheel will continue
to turn for from five to seven
minutes at a fairlv constant rate.
As it whirls, the potter by his craft
raises from the heap of ecarth a
jar or pot symmetrical in form and
adapted to a particular purpose.
The demand for earthenware is

vastly increased by the Hindu
scruples against using an earthen
vessel for more than a dayv. The
same is true of clay idols.  After

being worshiped for a day they
are broken, and new ones are ob-
tained from the village potter.
Among the products of this artisan
are pitchers, cooking pans, and jars
for storing grain, spices, and salt.
When grain begins to sprout in the
fields, the potter must make a water
jar for each worker, so that the
crop tenders may secure water
without leaving their work. Often
for bricks and tiles the potter re-
ceives extra pavment. He receives
also a bonus in the form of ex-
traordinary honors—he is privileged
to beat the village drum on cere-
monial occasions, to chant hvmns
at marriages, and at harvest fes-
tivals to prepare the mutton stew.

The woodworker in provincial
India universally employs a lathe
consisting of two fixed points, be-
tween which the work is held and
spun by means of a bowstring,
There are no fixtures for cutting-
tools; these are held against the
work with the hands and feet. With
such simple machinery, the Iindu
wood-turner manages to produce
remarkably accurate work. The
carvings for which India is famed
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Riddle of India

These Are Enough forthe Native
Content to Let the Western

Power Production, if It

Undisturbed. What Will the
ls Granted to India and Modern
Her Traditional Craftsman?

Mirzaoff

are produced, of course. with even
less elaborate mechanical aid. The
bowstring lathe of the woodworker
finds application also in other in-
dustries, among them the manu-
facture of bangles from cocoanut
shells.

Caste and occupation have tended
to go hand in hand in India. and
wooGworkers  have  traditionally
held a low social rank, not becase
of their calling hut because of their
accidental position in society at a
time when conquest was following
upon conquest. Established in their
trade at a comparatively early date,
their connection with it was made
hereaitary and exclusive through
the familiar workings of the psy-
chology of conquest. and the trades
pursued by the craftsmen of the
successive conquering tribes were
ranked above theirs.  Undoubtedly
it is the succession of conquests
which has given India her remark-
able system of craft layers and the
caste system which has fixed them
permanently, except in the large
commzercial centers.

Throughout the native industrial
economy, one finds the same de-
pendence on the man, the same
minimium of machinery, that has
been indicated in connection with
the potter’s and woodworker’s
trades. Workers in the non-ferrous
metals blow up their fires by lung-
power, and shape their product
with the simplest of manual tools.
Thread is spun with the most
primitive of hand-turned wheels;
cloth is woven on a rudimentary
loom; and textiles are decorated
with patterns carved on wood, dip-
ped in dye, and impressed by hand.

A = e L —— L -

883

Science and Invention

Will

Rods of the softer metals are pulled
into wire without the use of a
single gear or even wheel. There
is only a fixed die containing holes
of successively smaller dimensions,
through which the material s
drawn by means of a lever carry-
ing a pincer-like attachment Dby
which the rod is gripped.
Everything is obvious and ele-
mental, vet the econonmy is com-
plete.  The apothecary selects the
components of a prescription from
vessels lying open to the view of
the passerby, and compounds it be-
fore the customer. The scribe sits
copying a manuscript at the edge
of the street. The money changer
squats  behind piles of coin and
casts his accounts while the world
looks on. There i1s no mystery, no
expensive effort to impress, no in-
dication that some fundamental
lack of utility must be compensated
by dignity or by theatrical scenery
or tricks. There is not even furni-
ture; everyone, as though his func-
tion were too important and absorb-
ing to be hampered by any but the
absolutely  necessary  equipment,
confines his apparatus to the tools
of his craft, and sits on the ground.
All the machinery—the lathe, the
wheel, the forge. the vise—is huilt
close to the ground, for use on the
ground, as if the craftsman were
jealous of everything which might
distract attention {rom the supreme
importance of his work. Himself,
his  tools, his craft—these -are
enough. And it scems not impos-
sible that to supersede his view
with that of the West, with its
emphasis on power, speed and effi-
ciency of (Continned on page 938)
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The Miracles of Aviation

Twenty Years May Mean Very Little in the Usua! Fields of Industry . . .

But What a Contrast Between Aviation in

1910 and Aviation in 1930.

These Newspaper Clippings Bring Prophecy and Reality, Side by Side
By Beryl Dill

The 150 passenger Dornier DO-X, the largest seaplane in the world, soaring over the Rhine on beginning its planned

15Y5-hour flight from Harbor Grace

New York Herald, October 2, 1910
9,121 FEET IS NOW ALTITUDE RECORD

Mons. Henri Wynmalen Forced to Stop at That Height by

Motor’s Failure.
Mourmelon, France, Saturday.

Mons. Henri Wynmalen, the aviator, established a new
world's record for altitude to-day, rising to 9.121 feet.

Mons. Wynmalen rose till his motor failed him and then
made a perilous descent. He suffered intensely, and his
exciting experience was similar to that of Mons. Leon
Morane, who on September 3 ascended 8,472 feet, establish-
ing a record that stood until eclipsed by Senor Chavez.

Bud Mars and Mrs. Mars in their Curtiss plane.

New York Herald, October 2, 1910
MR. J. C. MARS LOST IN FLIGHT OVER ROCKIES
( Special Despatch to The Herald)

Helena, Mont., Saturday.—Mr, J. C. Mars, the well known
aviator, underwent one of the most remarkable experiences
of his career, to-day, when he essaved to make a flight across
the Rocky Mountains. The effort resulted in disaster, but
Mr. Mars succeeded in establishing an American altitude
record, his aneroid indicating a height of 7.000 feet.

Messrs. John Ringling of Chicago, and Lewis Penwell,
of Helena, offered Mr. Mars a purse of $1,000 if he suc-
ceeded in crossing the main range of the Rockies.

to New York.

New York Times, June 9. 1930
LIEUT. SOUCEK ROSE 8 MILES FOR RECORD
Calibration of Barographs Discloses World Altitude Mark
of 43.166 TFeet
Flier Out to Better Tt
Maker of Highest Ascent in Any Craft Will Devote This
Wecek to Further Efforts
Praised by Naval Chiefs
Instruments Show He Reached a Region with Air Pressure
Lowest Ever Experienced

New York Times, July 12, 1930

Girl Flier Rises 26.600 Feet; Unconscious as Plane Dropped
San Diego, Cal., July 11. (AP)-—Ruth Alexander piloted
her airplane today to an indicated barograph altitude of
26,600 tect, exceeding her previous mark by 6000 feet

PLANE FLTES OVER ANDES
Southern Star Is First Craft to Carry Passengers Ower Range

The Sikorsky biplane Southern Star. formerly the Ville de
Paris, constructed for Captain Rene Fonck for his projected
transatlantic flight, has just completed the first commercial
transport airplane crossing of the Andes, according to a
cablegram received yesterday in the offices of the New York,
Rio and Buenos Aires Line, Inc., with whom the American
International Airwavs, the present owner of the plane, is
affiliated.

The cablegram was sent by Captain John K. Montgomery,
president of the American [nternational and co-pilot of the
plane. He said that the plane carried cight passengers on
the trip and was forced to fly as high as 19,000 feet in
making the trip from Santiago, Chile, to Mendoza. Argen-
tina, 120 miles over the highest part of the range. The
plane was piloted by Harold E. McMahon, formerly of the
Curtisy Company in Garden City.

The New York Times, January 17, 1930
FOUR ARMY PLANES ARRIVE AT SPOKANE
Thirteen in ‘Arctic Patrol” From Selfridge Field Are Held
at Great Falls, Montana
End of Storm Awaited
First Group Cleared Continental Divide Before Fifty-Five-
Mile Wind Sprang Up
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New York Herald, October 4, 1910
SAYS AEROPLANES WILL STOP FLEETS

Denver, Colo., Monday.—The aeroplane, instead of being
an adjunct to the navy, 1s likely to replace it so far as coast
defense is concerned, is the opinion of Lieutenant General
Nelson A. Miles, U. S. A, retired, who arrived Lere yester-
day.

“The aeroplane eventually will be a means of coast de-
fense,” said the General, discussing aerial navigation. " Acro-
planes can be built by the score for what one battleship costs.
Their use would curtail greatly the expense of building coast
defense vessels. When aeroplanes can fly a hundred miles
out to sea and drop explosives over hostile fleets these fleets
will be cautious about attacking a coast. And this condition
will come.

“All nations which ¢o to war must reckon with the aero-
plane. They would be extremely advantageous in recon-

noirring, and when up several thousand feet would be prac-
tically immune {rom injury by rifle shots.”

In the next war,
airplanss will be
one of the chief
weapons of offense.
Boats will be sunk
by bombing from
great altitudes.

A direct hit. The

2,000 pound bomb

which sank the old

U.S.S. Alabama, as
it landed.

The boat as it
sank, The bomb,
thrown from an
Army Air Service
plane, struck the
base cf the main-
mast,

New Vork Herald, Sunday, October 2. 1910

“Aerial navigation, with its tremendous possihilities, is
going to furnish a field for the adventurous spirits such as
has never been opened to them hefore. While many of the
features of war have radically changed the opportunities for
adventurc are as great as ever.”  (Gen. Wood.)

New York Herald, October 1, 1910
*Aviation Novel”

To say that “Danbury Rodd, Aviator” (Scribner’s), is
up to date, is to speak feebly. Mr. Frederick Pulman has
projected lhimseli into that future—perhaps not so very
remote—when the laws governing aviation shall be under-
stood and the airship recognized as a more or less certain
means of locomotion. With space thus annihilated, it is easy
to wiite stories of adventure, but it is harder to give them
the air of versimilitude which distinguishes the doings of
Mr. Danbury Rodd.

As we read them we find ourselves believing in the possi-
bility of going 200 miles an hour and covering the distance
between New York and Seattle in two days. . . .

The hook is pleasingly written and is probably the fore-
runner of a big line of others upon the same topic.
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The first submarine airplane, the S-I, and her pilot, Adolph C. Allen.
After the submarine comes to the surface its tube opens to permit

the launching of its three-cylindered peanut plane. The plane is
assembled and launched in nine minutes. It weighs 1000 pounds.

The New York Times, August 6, 1930
TO TEST SUBMARINES AS AIRPLANE CARRIERS
Navy Will Also Experiment on Use of Aircraft with
Destroyers
The New York Times, April 12, 1930
19 U. S. ARMY PLANES ASCEND SIX MILES IN
GROUP FORMATION
Fliers Brave a Temperature of 40 Below in Making World
Record in Combat Test
Air Corps Officers Declare Altitude Puts Planes Out of
Range of Anti-Aircraft Guns

The New York Times, February 9, 1930
156 PLANES WILL ACCOMPANY FLEET
Fighters, Bombers and Obscrvation Types Will Have Test
in Tactical Manoeuvres Which Start This Week—New
Amphibians
The New York Times, March 3, 1930
TO TRY AIR DEFENSE OF SAN FRANCISCO
Army Fliers Will Seek to Stop “Naval
= ' Attack” There in April Manoeuvres

March 30, 1930.

150 BATTLE PLANES WILL TAKE
AIR TOMORROW TO ATTACK “RED”
ARMY INVADING CALIFORNIA

April 2, 1930.

ARMY PLANES OPEN “WAR” ON
RAILWAYS
April 7, 1930.
s ARMY PLANES OPEN “WAR” ON
5 CISCO PORT
iy 100 Air Corps Machines Rout Defense and

“Reach All Objectives,” Communique Says

90 ARMY AIRPLANES “WRECK”
ENEMY BASE s

‘ (SAYS AEROPLANES

’ WILL STOP FLEETS)

The New York Times, March 26, 1930
BURNEY SEES SIX FLYING BOATS WORTH
BATTLESHIP IN NEXT WAR

New York Times, August 14, 1930
HAWKS FLIES FROM COAST IN 121 HOURS,
EXCEEDS 200-MILE SPEED ALL THE WAY
Speed s Greatest Ever Attained by Man for Like Distance
Starting by Moonlight, Flier Roars Across the Country
to Land Beiore Sun Sets

Captain Hawks piloting his whirlwind-powered Travelais



886

New York Herald, October 3, 1910
MR. SCHWAB URGES NEW AIR ENGINE
Offers to Back Aviators in Developing One of 200
Horsepower

Mr. Charles M. Schwab, who was at the Garden City
Aviation Grounds Saturday with Prince Suun, of China,
was again a visitor there
yesterday.

He came down this time
to make a proposal to the
aviators, whom he met ves-
terday. It was in effect
his  willingness to back
financially the development
of a powerful engine for
air work.

He suggested a horse
power of 200 and thought
the machine could be built
light enough to permit its
use in an aeroplane.

The New York Times, September 9, 1910
ATLANTIC FLIGHT COMING—MOISSANT
American Who Flew
from Paris to London
Predicts Marvelous
Developments

1910

Motor of a Curtiss racer,
model.

Equipped with
retractable
landing gear,
Colonel Lind-
bergh's" Sirius"
monoplane
can fly 225
miles an hour.
Right — the
landing gear
being folded

into the wing.

With the Proper Motor the Airmen Will Laugh at the
Wind—The Goal Already in Sight

“Within five vears from to-dav,” he said, “‘the Atlantic
will have been crossed by aeroplane.  All that is really neces-
sary is to have a motor developing 200 or 300 horse power.
Two men will be able to relieve one another in the task of
handling the machine. Already a 100 horsepower motor,
which is suited to aviation, is being built, and T repeat that
within five years from now we shall have flown across the
Atlantic.

“. .. Inless than two years’ time we shall produce a mono-
plane with a 200 horsepower engine which will thrust
that machine through the air at 100 miles an hour. . . . Pass-
ing so swiftly through the atmosphere, the craft will be
altogether unaffected by even the high-
est winds.

“But in a couple of vears’ time vou must
understand, the construction of aeroplanes
will he altered entirely. They will not
any longer he flimsy structures of wood
and canvas and wire. No sir. we shall
have come to the era of the metal aero-
plane.

“. .. by the time we are flving at such
a pace there will be great air stations dot-
ted about all over the country. The
Dreadnought of the sea is to have a spe-
cial harbor to come into, and so will the
Dreadnoughts of the air. These air sta-
tions will be great, flat spaces, They will
be surrounded by sheds and repair depots.

“Aireraft will be continually rising from them
and arviving at them after long aerial journevs

“‘Give us more engine power. sav the airmen,
‘and we will fly faster than anything that moves on
land, and ignore all the wind gusts that now chain
us to earth.

further
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Eager sightseers viewing the
world's fargest land plane. For

piece in this issue.
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The New York Times, June 24, 1930
ORDERS 876 PLANE ENGINES
Army Air Corps Lets Contracts for Engines for $5,336,556

The New York Times, December 26, 1929
20 PLANES TO FLY IN HARD ARMY TEST
6.000-Mile  TFlight from
Michigan to Seattle Over
Snowy Northwest Wil
Start January 5

The New York Times,

January 12, 1930

AIR NAVIES, THE
GREAT MENACE
Far More Mobile Than
Ships  and Armies, the
Flving Fleets Have the
Power to Spread Terror
] and Destruction Over a
Wide Area and Perhaps to Render. Impotent All Other
Armaments
KINGSFORD-SMITH NEARLY ACROSS THE AT-
LANTIC; 160 MILES FROM CAPE RACE
AS THE DAWN BREAKS: MESSAGES
DIRECT TO THE TIMES TELL
OF FLIGHT
Flving High Above Fog
Four in Southern Cross Dine Happily in Cabin
The New York Times, February 13, 1930
WOULD FLY ATLANTIC AGAIN
Crew of Yellow Bird Plans Trip from Seville to New York

3 ditto May 14, 1930.
FRENCH FLIERS SPAN ATLANTIC WITH MAIL
Mermoz and Companions Land in Brazil
- The New  York
Times, April 11,1930
SCIHHILDHAUER
TO FLY DO-X TO

NEW YORK
je Huge Craft to Make
Several Stops on Trip

A Curtiss motor. 1930 model

i + L
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Will future craft be a
combination  of

gyro-
scope, helicopter and
airplane, such as this?
/— b
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The new giant
Junkers plane,
G-38. Hollow

wings have been

utilized to create
engine room and
accommodations
for  passengers.

details see frontis-
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New Zeppelin Rail Car
Tested in Germany

target of mud-slingers, particu-

larly  government - owned rail-
roads. Because railroads represent such
an enormous capital investment, a very
consitlerable delay must inevitably oc-
cur before they can adopt new inno-
vations.  When faced with proposed
charges a railroad must t(or should)
first of all consider the effect of such
changes upon the satety of the lives of
passengers.  One of the next most im-
portant considerations is speed. Finally,
after a new device has passed all its
tests, comes the long delay while the
necessary  financial  arrangements  are
being made to replace obsolete equip-
ment with the new device, or devices.
These factors, combined, tend to make
the policy of a railroad appear ultra-
conservative and sluggish.

It comes as somewhat of a shock,
therefore, to learn that the Reichshahn
cthe tzerman State Railway) has it-
self produced and is experimenting with
a new type of railroad car which Dbids
fair te completely revolutionize the en-
tire structure of railroad travel as we
have known it up to the present.

The new car, which is the product of
Dr. Franz Kruckenberg and his asso-
ciates in the Hanover Traffic Experi-
mentzl Laboratory, is a long, silver-grav.
cigar-shaped coach, closelv rescml')lin'g
a Zeppelin airship. Tt measures 85 feet
in length overall, and is powered hy a
400 F P. airplane motor which drives a
four-tladed airplane pro-
peller.  During re-
cent riblic tests the

I : AILROADS have long heen the

Stern view of the car, showing propeller and streamline shape which
tends to press the car down on to the rails when travelling at

high speed.

vehicle attained a speed of 60 M.P.IL
within sixty seconds of a standing start,
and 100 MNP a few seconds later.
In earlier sceret trials the car is said
to have reached a maximum speed of
114 ML

Two types of brakes are fitted, rail-
way and automobile, and these bhrought
the car to a smooth stop at the end of

A fore-end view of the
Zeppelin rail car on the
te:t track between Celle
and Hanover.
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Showing entrance door.
tail tends to press the car down.

the test. which was run over a section
of line nine miles tong between Celle
and  Hanover which is completely
straight throughout its length and used
only for experimental purposes. It was
over this stretch of track that the Opel
rocket rail car was tested.

The car weighs 20 tons only, and has
room for forty passengers in comfort-
able parlor car chairs. A single pair of
wheels fore and afit supports the body
on axles placed sixty-five feet apart.
The springing of the car is said to be so
smooth that absolutely no vibration or
“train feeling” can be observed; the car
flashes along as 1if it were an aerial and
not an earthbound vehicle. The rigor-
ous application of the modern principles
of streamlining has contributed very
largely to the great speed of the car, in
addition to the light construction which
has bheen iollowed throughout.

The shaping of the fore and aft ends
of the car tends, at speed. to press the
car down on to the rails, as also does
the propellor, the shaft of which 1is
mounted with a slight upward tilt.  But
for this downward pressure, there would
be a tendency for the car to leave the
rails.  Just how the new Zeppelin rail
car will hehave on curves is vet to be
determined, but according to theoretical
calculations, it should be able to negoti-
ate all ordinary railroad curves in per-
feet safety.

If the new cars are finally introduced
into service, they will have to be run
singly, at [requent intervals like trolley
cars, and not in trains as is done with
present railroad cars.

The streamline shape of the nose and tha
At top of page is a broadside
view of the car.
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A trained nurse treating the slightly bruised
in the model medical room of the Kahn &

Brooklyn, N. Y.

arm of an operative
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An emergency patient in St. Mary's Hospital, Brooklyn, N. Y., having
a splinter removed from his hand.
the wound with iodine. e

The surgeon first paints round

That Cut May Cost Your Life

But watch out—it may cost your

life. The majority of serious cases
of Dblood poisoning result from very
small cuts or scratches. When the hand
or foot has swollen to twice its normal
size, when throbbing pain is almost un-
bearable, then the patient comes to the
doctor for help.

How does a little scratch get that
way ? Generally  through  neglect,
through wrong treatment, or through
use of inferior antiseptics. In f

“IT'S only a scratch!” you may say.

tact,
the minor scratch, cut or tear may lead
to extreme suffering, hospital and
operative expense, to loss of earning
power and even to death.  This may
sound over-serious, but cach one of us
can think of some friend, acquaintance
or member of the family who has had
a great deal of trouble irom a local
infection,

Cuts and scratches are rarvely clean in
the surgical sense, Microbes always
present on the surface of the skin are
sure to be carried into the wound.
True, the majority of them are likely to
be harmless; but, if any should hap-
pen to be pus producers, there is grave
danger unless effective precautionary
measures are taken.

Not long ago a friend of mine was
driving out in the country when one of
his rear tires became punctured. In
prving off the tire. he scratched his
hand. Hastily he wiped the blood away
on a piece of cheese cloth in his tool
kit and tinished changing the tire. Three
days later, when [ saw him. his hand
was in such condition that it had to be
lanced to let the pus drain out. It was
some tite before he could drive his
car again,

Every motorist should carry a simple

By Frederic Damrau, M.D.

Right — That
neglected
scratch may
soon develop
into this.

Pennsylvania Railroad Safety Agent W. V.
Miller (right) instructing Engineer E. L. Cotter
{left) and Fireman M. B. Tarbert (centre) of
the Liberty Limited, in the use of the iodine
swab in promptly caring for the little cuts
and scratches which, when neglected, very

often develop into serious infections. lodine
is included in the first aid box carried on all
P. R. R. trains.

first aid kit. Not only will it come in
handy for scratches like my friend's,
but may help save a life in case of ac-
cidents. It would be a good idea if all
filling stations were cquipped to give
this type of first aid service to motor-
1sts,

A neglected cut sometimes  results
fatally. A few years ago one of my
colleagues was operating on a patient
with appendicitis.  During the opera-
tion he nicked his finger with the
scalpel.  He realized the danger to him-
self, because the diseased appendix har-
bored deadly microbes: but, as his

=, patient was in a critical condition. he

finished the operation before attending

to his own finger. Meanwhile the

deadly microbes were traveling toward

his blood stream. Blood poisoning set
in and a few days later the surgeon
died.  The patient, thanks to this
noble sacrifice, made a complete re-
covery,

There is also danger from infec-
tiont of cuts and scratches that are
treated improperly, or with in-
ferior antiseptics. Tus germs lurk
on the clothing, on the skin, on any
piece of unsterilized cloth used to
bind a wminor wound. For this
reason a wound which bleeds freely

. lessens danger by carrving out any
foreign germs.

One of the most dangerous kinds
of minor injuries is the puncture, made
by a rusty nail or sharp stone, by stab-
hing. or by blank cartridge waddings.
The danger of tetanus (lock-jaw) may
be added to that of pus formation.

The sturdy voung son of a friend of
mine had a serious time last summer
after he stepped on a rusty nail while
climbing a (Continued on page 939
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ide-Bands and the Stenode

By Sir Ambrose Fleming, F.R.S.

The Author of This Very Clearly Expressed Article
Is Krown Throughout the World as the Inventor of
the Fleming Valve, the Prototype of the Present-
Day Thermionic-Tubes Which Are Used in All Radio
Receivers. He Has Received Many of the Highest
Distinctions for His Scientific Work, Such as the
Gold Albert Medal of the Royal Society of Arts,
the Faraday Medal of the Institution of Electrical
Engineers, and the Hughes Medal of the Royal
Society of London. He Is Technical Consultant to
the British Marconi Company

HE question of the permissible or
necessary wave-band width in con-
nection with satisfactory television
transmission and also with good selec-
tive wireless broadcasting of music or
speech has been much discussed.  Con-
troversy has raged around the question
whether the so-called  side-
bands involved in the reception
of mecdulated carrier waves
have a real existence or are
only mathematica!l abstractions.
In the discussion of this point
we are brought perilously near
to a metaphysical dispute as to
the true criteria of reality.
We know, for instance, that
a force can be resolved into
two or more components along
different axial directions, and
we might enter into a profitless
discus=inn as to whether these
components were real or not.
A ball placed on an inclined
plane is acted upon by a single
vertical force due to gravita-
tion. But in discussing the
problem of its motion we can
consider this force to be re-
solved to two components,
one along the inclined plane,
and one vertical to the earth's
surface.

versity College, London.

Lverything takes place as if these two
components were  actual  impressed
forces and the single vertical force were
non-existent.

In the same way we can resolve a
simple harmounic vibration having a
simple harmonic modulation of its am-

Sir Ambrose photographed in his radio laboratory at Uni-

laboratory for wireless research.

plitude into the sum of two separate
simple harmonic vibrations of constant
amplitude hut different {requency. How
far these components can be -called
real 1s a matter of opinion,

Sir Ambrose Fleming, Emeritus Profes-
sor of Electrical Engineering in the Uni "
versity of London, with some early valves.

Not only was the Thermionic valve,
or vacuum tube, invented in this laboratory, but also one
of the first appliances for measuring wireless wavelengths,
known as the Fleming Cymometer (wavemeter).
College was one of the first colleges to establish a special

University

’
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_The point to notice is that the receiv-
ing device cannot distinguish between
the single-frequency but modulated oscil-
lation, and the two equivalent com-
ponent vibrations of slightly ditferent
[requency but constant amplitudes,

Thus, for instance. if we
were to sound simultaneously
two open organ pipes tuned to
slightly different frequencies a
listener would hear a sound
which fluctuated in Toudness or
had “beats™ in it. and the fre-
quency of the beats would he
cqual to the difference of the
frequencies of the notes given
by the two pipes.

But i1 we had a single pipe
with frequency equal to the
mean of those of the two other
pipes, and if by some valve in
the air supply we were to make
variations of air pressure and
therefore variations of loud-
ness of the sound, it would be
possible to adjust matters so
that the “beats” in the two
cases had the same frequency
and loudness, ’

A listener at a distance could
not then distinguish by ear be-
. btween the two cases: (1) of
two pipes sending out two wave trains
of constant amplitude but different fre-
Quencies, and (2) of the single pipe
sending out one wave train of constant
Irequency but fluctuating amplitude or
lToudness
Lxactly in (Continued on page 931)

Photograph shows some of
the original Fleming Valves,
used as detectors in wireless
telegraphy, patented in
Great Britain in November,
1904, The originals are now
preserved in the National
Science . Museum, South
Kensington, London, and du-
plicate copies have been
made for other museums.
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O the average person few phe-

nomena are more mysterious

than the ever-changing shape of
the moon—irom crescent to full and
then back to crescent again. Yet noth-
ing could be simpler! Like the earth,
the moon is a great spliere and the
sun, shining upon it, makes one side
appear bright while the other remains
in shade and, therefore, usually invisi-
ble. Thus, when the illuminated half
of the moon is turned toward us, we
see it as a bright circle—the full
moon. When it is viewed at a slight
angle it appears gibbous, somewhat
“flattened” on one edge. If the moon
is so placed that we see half of the
dark and half of the bright side, it is
said to be at first (or last) quarter.
When more than half of the dark side
is presented to us, we have a crescent
moon and, finally, if the dark side
were to completely face us. the moon
would be of course, invisible. This
last phase corresponds closely to so-
called new moon.

The full significance of the above
explanation is best realized through
a simple experiment. Place some
source of light, a candle or a lamp
with a short base, in the center of a
large table. The room should other-
wise be darkened. Arrange five or six
tennis balls in various positions about
the light and then stand at some dis-
tance to view the resultant effect.
(Fig. 1) Clearly, a ball on the far side
of the light is shaped like the full
moon, one to the right or left like the
moon at first quarter, while one par-
tially between you and the light looks
like a crescent moon, etc.

The moon revolves around the earth
once every twenty-seven and one-third
days, i.c., about one a month.* During
this period it goes through a complete
cycle of changes. The relation of the
moon's orbit to the earth and a ter-
restrial observer is shown in Fig. 2.

*The word month is actually derived from the
word moon.—Ld.
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Fig. 3 — Photo-
graph of the crater
Copernicus and
surroundings, taken
with the Mount
Wilson 100-inch
reflecting tele-
scope. Note the
streaks  radiating
from the crater.

Fig. 2—The rela-
tion of the moon's
crbit to the earth

and a terrestrial
observer. The ap-
pearance of the

moon during the
different stages of
its travel round its
orbit is shown in
the outer set of
figures.

From
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Time to Time We Have All of

Us Looked at the Moon and Wondered

What

Markings on Its Face?

Shine

Fig. 4 —The moon
neat first quarter, as
seen through a small
telescope.” Note the

dark smooth areas,
called Maria.

3

What Are the
Why Does It
Why Don't We

it Is All About.

So Brightly?

Ever See the Other Side?

By Dr. Donald

Lick Observatory,

The sun is supposed to be far to the
right, hence the right-hand portion of
each globe is illuminated. The actual
appearance of the moon as seen from
the earth is indicated by the outer set
of figures, which accompanies the
inner set depicting the orbital relations.

In addition to rotating around the
earth once every twenty-seven and
one-third days, the moon also rotates
around its own axis, but it takes ex-
actly the sante average length of time
to niake one revolution around its own
axis as it does to make one revolution
round the earth. It is for this reason
that we always see the same side of
the moon, and never the other side.
If we were not stationed on the earth,
we would see successively all sides of
the moon,

The fact that the two periods of ro-
tation are now coincident is to be at-
tributed to the action of terrestrial
gravity—a sort of tidal action upon
the Moon’s interior—which acted as a
brake upon the lunar rotation, once
more rapid than at present—but this

FIRST ' QUARTER

LAST ‘ QUARTER
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These and a Number of Other Interest-

ing Questions Are Answered in the

Following Article by Our Popular

Astro-Physics Editor, Who Writes in

His Usual Free-Running, Fascinating
and Clearly Expressive Style

H. Menzel

Mount Hamilton, California.

last point will be discussed more fully
in a subsequent article dealing with
the birth and evolution of the plane-
tary system.

Ag another result of this coinci-
dence, sunrise to sunset, a day on the
mocr, is a slow process, occupying
practically fourteen of our days of
twenty-four hours each.

Nuotice that the angle between the
sun and the crescent moon is never
largz (the angle NEC in the dia-
gran), while the angle between the
sun and the full moon (NEF) is 180°.
In atier words, the sun and the cres-
cent moon necessarily are to be seen
in tl e same gencral region of the sky,
i.c,, the crescent moon sets shortly
after (or rises shortly before) the
sun. The full moon, on the other
hand, being directly opposite the sun,
rises just at sunset and thus is visible
all n ght long. That these simple facts
are r ot known to or realized by every-
one '« shown in the frequent errors
made by illustrious writers of popular
fiction, who may tell of the crescent

A picture of a

model, built by Scri-

ven Bolton, of the

polar regions of the

moon. On the moon,

stars are visible even
in daylight.

"
LW

FIG.l = PHASES OF THE MOON DEMONSTRATED
BY CANDLE AND TENNIS BALLS

i ’ ¢ .‘._"_
4l A )
e o l‘% At 4”,.

Fig. 5—The south
pclar 1egions of
the mcon. Note
the profusion of
cretes, both large
amc small.

Woaeat caused these
crareis? Are they
tne rest ts of past
volzan'c eruptions,
or of *he collisions
of me-2005? These
questior; are dealt
wit1 i- —his article.

Fig V—Phases of
the mocn can

simaly d=monstrat-
ed by mzaans of a
candle end a few
tenmis Lkalls ar-
ranged on a table.
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moon’s rising at midnight. Even ar-
tists, who are supposed to be particu-
larly observing, in drawing an eve-
ning scene, often make the “horns” of
the crescent point toward the horizon.
This can never happen. Reference to
Figure 1 will show that the “horns”
must always point away f{rom the
source of light and. since the sun is
below the horizon, the ‘“‘horns” must
point upward.

How large does the full moon look
to you? As big as a dollar? A
saucer? A dinner plate? A wash
tub? Whatever guess vou may make,
the chances are a thousand to one that
you will be wrong and at least ten to
one that you will not believe me when
I say that a pea, held out at arm’s
length, will just hide the moon from
view. It seems incredible that a
sphere over 2000 miles in diameter, a
little more than one-fourth the dia-
meter of our earth, would appear as
small as a pea, but remember that the
moon is nearly a quarter of a million
miles, or about 120 times its diameter
away. The same ratio of numbers is
exhibited by a pea one-fourth of an
inch in diameter and thirty inches
distant from the eye. Try this ex-
periment for yourself.

The man in the moon, the Madonna,
the crab, Jack and Jill, the rabbit, and
the host of other objects that the im-
aginative see in the hazy markings
visible to the naked eye upon the lunar
surface all vanish in a telescope. We
see, instead, vast rolling plains,
thought by the early observers to be
oceans and therefore individually
christened “marc,” after the Latin
word for sca, a name that has per-
sisted in spite of the fact that they
are certainly waterless. There are
huge mountain ranges and thousands
of craters, from about 100 miles in
diameter, plainly discernible with good
field glasses, (Continned on page 936)



392

) Make

The "Hoop."

¢« AR on this hole is three” That
statement in golf parlance means
that you can take three strokes at
the ball to drive it into the hole at the
other end of a hazard, an obslack that
has purposely been interjected in the
path of the player. )

If vou have never plaved golf before,
vou are instructed to grasp the club
firmly with any one of the numerous
approved grips, and with your arms
stiff but with your wrists rather iree
vou swing the club so as to properly
strike the hall and drive it straight for-
ward, or around through the ol)stac:l‘es,
and try to make a hole in one. The
object of the game is to go around the
course in the least number oi strokes.

“Simple child's play,” is your excla-
mation. You set yourself properly to
one side of the hall, practice the swing-
ing motion with your club, and drive
the small sphere forward. It strikes the

obstacle. Stroke one. It
now requires another
stroke to get vou in

proper position for vour
next punt. That is stroke
two. If vou are lucky,
stroke three may get the
ball into the hole. The
odds are greatly against
vou, and so you have
failed to comie up to par
on this hole. The same
story is true of the en-
tire field of miniature
goli. It is for this rea-
son that the game is fas-
cinating.  You need a
steady hand, a keen sense
of  judgment, proper
muscular  control.  and
steady nerves to play it
well.

As an indication of
the manner in  which
miniature golf has swept

Below—The complete links can be
set up in basement or spare room,
or by eliminating three holes can
casily be used in the living room

without removal of furniture.
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Warm Weather Arrives
By H. L. Weatherby

Director of Manual Training, Mont-
gomery County Schools. Montgoniery,
Alabama.

The "Come-
Back." Ifyou
are lucky,
the ball willgo onthrough
on the right side and
towards the hole; otherwise
it will roll back down the incline.

the country, und the popularity ol the
game, there was published last summer
a statement to the effect that there were
at that time more than 1200 public mini-

Above—8Berlin's

miniature golf links, on the
roof garden of the Eden Hotel.
Below—The picces described here
make an ideal golf course.
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Your Own Miniature
Colf Course

For Indoor Use During the Winter
Months, and for Outdoor Play When

ature courses in New York City alone.
The village or hamlet is small indeed
that does not boust of one or more
courses. the private ndoor course is
not at all unusual. and we suspect that
Santa Claus left many an indoor golf
set on his rounds this Christmas, so
there will probably be more than ever
by the time this gets into print. Fven
Europe has caught the craze.

The hazards and holes making up this
six or nine hole course can he built 1rom
seraps found around the home. or boxes
from the nearest grocery store. High-
grade lumber is not necessary and much
mechanical skill would only be wasted.
The average man or bov with a hammer.,
hand-saw and compass-saw can build
the course in a few evenings of work,
and then the fun begins.  The hov who
s enterprising can  at little expense
build and set up the hazards in a con-
venient back yard, coustruct his greens
from sawdust soaked in
old motor oil and packed,
or irom roll rooting: and
then by the purchase of
a few sticks and balls
can make for himseli a
neat little sum  during
the vacation months by
charging a smull fec for
playing.  Vacation time,
though. is some months
away and  we suggest
building the course sim-
plv for the skill that may
be developed and pleas-
ure to he had from it
between now and warm
weather.

In order to bhetter
designate the different
hazards we have given
them names. The con-
struction  of most  of
them is very simple. but

(Continued on page 934)

first
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Introducing the Papaya,
Loguat, and Tangelo

These, and a Multitude of Other Strange Fruits, Have Been
Brought Into the United States from the Farthest Corners
of the Earth to Tempt Our Tired Palates. They Are Rapidly

Becoming Popular

By S. H. McLean

NCLIE SAM'S agricultural ex-

plorers have Deen seeking for

vears in the farthermost corners
of the earth for novel and dainty foods.
They have brought to light a multitude
of fruits with which to tempt the palates
of those of us who are tired of cating
apples and  peaches and plums and
oranges, just as our parents did. Somc
of the new fruits they have discovered.
as the papaya, the loquat, the tangelo
and the green-skinned orange, while
caten daily by people in other parts of
the world, are comparatively unknown
to us; the mango, persimmon, and
the avocado are already well
known in the United States. \With
our improved methods of distribu-
tion and transportation, all these
fruits may some day be as com-
mon as the banana. the grape-
fruit and the cherry.

The mango was long known a~
an East Indian fruit, which we
ate in its preserved form as a
most -lelicious chutney, but our
own tropics are fa-
miliar with it now

Prickly pears make up
for their wart-like, for-
bidding exterior by
their delicious taste.

and it i« rapidly making a reputation in
the North. Well it may. for the average
consumer will have little trouble in cat-
ing and liking it. There are many
varieties of this “apple of the tropics™
of different size. shape and color, rang-
ing from green to golden vellow with a
flavor resembling both a peach, apricot,
and pineapple. The mango may be used
in any manner in which the apple or
peach is used. A friend from Florida
savs: “They are caten in such pro-
digious quantities by children and

grown-ups alike that no claim for them
seems to sound over-enthusiastic. Like
the apple of the North, these never were
cducated: they started to school, but
didin’t get there.  They were too good
to save till school was reached. Here
one seex many children eating them on
the way to school.” Improved varicties
are being shipped in increasing quanti-
ties to markets which eagerly await
them. Their scason iz from Junc to

September.
Another fruit of growing popularity
is the Japanese persimmon, which may

This alligator pear is
equally tasty in its
raw state or cooked
to flavor other foods.

In flavor, a cross be-
. tween the plum and the
cherry, the juicy Japan-
ese loquat is already
their rival for popularity
here.

be found in most large cities

from late summer until the end of
the vear, Many people confuse it
with the native persimmon. which is
much smaller and less attractive. The
ripe Japanese persimmon is sweet, mild,
and delicious in flavor and a beautiful
vellow orange or red orange in color.
The softer varieties are eaten with
cream and sugar.

The avoecado. or alligator pear, is a
fresh fruit rapidly gaining favor in
northern and eastern markets. There are
many hundreds of acres of it in full
bearing in Florida and California and it
ships well. Tt ranges in size from a
hen's egg to a grapefruit, and as there

B

An enormous papaya tree
in bloom. The "cantaloupe

-893

tree of the tropics" now
flourishes in Florida. One
cantaloupe weighs 30 pounds

are so many varieties which
come into bloom at ditferent
seasons, it is now available
practically the year round
in large markets. Tts flesh is
about the consistency of a
dead ripe bunana and very
smooth, melting and cus-
tardy with a nut-like flavor.
It is eaten not only raw
served as one does canta-
loupes, but in endless salad
combinations, sandwich fill-
ings and desserts, and re-
cently it has been found that
1t adds a delicious flavor to
some cooked dishes. It is
rich in vitamins and is one

of the most nourishing of any tree

product.

(Contineed on page 945)
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ribulations of

ILLIONS f{rom
inventions?

How often have

T heard that phrase
used ? How frequently
have 1 visited stores and
wondered how in the
world inventors could
have patented ideas and

expected to sell their
products to the public
when they appeartoreek
withimpracticability ? 1,
too. became an inventor, and
while I could easily sece the
shortcomings of some devices
on the market, it was not
until  sad  experience  had
taught me to realize that per-
haps my own ideas, my own
suggestions, amnd  my own
patents were likewise at fault.
I cannot say that 1 have been an in-
ventor all my life. Ay first venture
into the field was back in 1913. At
that time [ was at work digging a ditch
for a railroad near Tacoma, Washing-
ton. A short distance away there was
a rather large shack running along the
water front which served as a bunk-
house.  After my first day at hard work
I was shown to my bunk, and during
the usual lull after supper and hefore
the time to retire. I engaged in conver-
sation with a man who we will know as
“Mike.”  As is usually the case, these
shacks are provided with bits of litera-
ture. One that appealed to me was a
copy of a popular magazine devoted to
the subject of inventions, and T re-
marked upon the ridiculous simplicity
and worthlessness of some of them.
Mike was not in accord with my view-
point, and [ promptly boasted in the
course of the argu-
ment that within
five minutes I could

By Marcelle

petizing appearance. Supposing [ were
to design a mustard pot that would re-
main airtight and clean, that would be
better than this one.”

“Great. let's see yvou do it.”

After a few moments’ thought, plus
a pencil and a piece of paper, a new
style mustard pot was ready for careful
scrutiny.  This was in the form of a
tea pot which was fitted with a handle
like the old-fashioned coffee grinder.
The principle of the device was to pro-
vide a suitable plunger which would fit
the sides of the vessel tightly and which
could he forced down upon the mustard
by means of a threaded screw. The
mustard could then ooze out of the

spout.
Now that T had the idea, what was [
I was broke, and

going to do with it?

e,

design a better in-

vention than any
listed in the publi- P e
cation. e 1m- : 2%

mediately took up
my challenge, dar-
ing me to do so. I
had to look around
for an avenue for
escape and T finally
found one in the
form of a mustard
pot.

“You see that
pot, Mike. The
mustard is all dried
up. caked on the
sides, Dblackish in
color and presents
a decidedly unap-

A new game, one of
the present attempts.

~  TUL LIEE OF THE PARTY

L gy Al

o
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an |nvemor

J. Harding

I tried to raise the money

so was Mike.
by giving a half interest to someone at
the camp. but nothing doing. They all
had as little cash as T did. At that time
T was informed that a patent would cost

me alcut $100.00. T{ I had $99.99 more
than I possessed, T would have a hun-
dred dollars. Nevertheless, I did not
sleep an the idea. T submitted the plan
to manufacturers in 48 states, but I was
not able to tind one who could manufac-
ture this item at a reasonable price on
account of the ditliculties of (1) main-
taining a tight it between the plunger
and the inside of the container and (2)
of securing a suitable screw that would
not be affected by the acids in the vine-
gar. Derhaps the suggestion could have
been redesigned so as to make it more
practical. I now see mustard dispensers

Science and Invention

on the American market. At that
time I ascribed the failure ot this
idea to manuiacturing dilficulties.

This s an  mmportant  lesson.
When you have an idea. be sure
that it ean be turned out at a
reasonable cost before spending
money on patents. Perhaps it will
have to be redesigned. Perhaps it
cannot he made at all.

A couple of vears later, the in-
ventive hung got me again. [ was
listening in on the conversation of
some friends. eavesdropping as it
were, on a discourse on perpetuil mo-
tion. I butted in, and in a short time T
learned about perpetual ‘motion. At
least T thought so. In a few words I
was told that all T had to do was to de-
sign a wheel that would be heavier on
one side than on the other. so that it
continuously overbalanced itseli and re-
mained in motion. Simple, thought I.
All T had to do was to take a bicvcle
wheel, mount a rim inside, and then
mount a ball within the rim. Accord-
ingly [ sketched up my idea and went
with the following story to one of the
bicyele repair shops which were so
prevalent in those dayvs.

“T would like to see the proprietor,
please.”

“Over here, son.
you.”

“I have an idea that I have sketched
up. I it runs | will pay vou $20.00, if
it does not I pav vou nothing, O. K.?”

“O. K. with me.” said the proprietor.
“What do you want me to do now

I explained to him the idea and dur-
ing my discourse his e face, at first
serious. gradually changed. He smiled,
then laughed, then called the gang in
the back of the shop. who promptly
gave me a glorious razzherry. I got
out oi that shop as
quickly as T could,
and 1 have never
thought of per-
petual motion since.
I can see todav
why my  schemc
cannot possibly
operate.

In 1916 T con-
ceived the idea of
a combination tool.
This  was  “Jim
Dandy.” It con-
sisted of a comb,
hottle opener. shoe
hook. a rule, nail
cleaner serew
driver and Prest-
o-lite tank key, all
(Continued on

page 944)

What can I do for

Adaisy candy
box. The spin-
ner points to
the various
petals.
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Marcelle J. Harding, inventor and

author of this

article,
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N the general wave of enthusiasm

that has swept over the country,

wherever outhoard racing has been
introduced, several of the most impor-
tant features calculated to keep the
sport in favor and to increase its pop-
ularity have bheen grossly overlooked,
both by the industry
and the drivers them-
selves.

The constant cry
has heen “‘Larger
Motors — Larger
Boats and MORE
SPEED!” The rve- -
sult has been a veri-
table deluge of boat
and motor designs,
of rules. regulations, classes and divi-
sions of classes, that have so compli-
cated the handling of regattas, the keep-
ing of records and the competition in
general, that at many of the country’s
leading race mects during the past sum-
ner, entries were few and far herween.

To attempt to classify personnel in
racing which depends upon mechanical
propulsion is the sheerest folly. Who is
there who can honestly draw the line
between an amateur and professional
boat driver? To be successtul outhoard
racing must be divided into not more
than three classes, “A”, “B” and “C"—
or perhaps four. Eventually there will
be but one division. In fact the Ameri-
can Outhoard Association has decided
to abolish divisions and to group drivers
together in all regattas and return 1o the
only way of making this kind of sport
really competitive.  Tn short the AOA
intends to start all boats from scrateh,
the first man across the line wins.

In connection with the racing eame,
the voungsters have never heen given a
serious thought, regardless of the fact
that there are thousands of healthy red-
blooded lads of from cleven to seventeen
vears. all over the country, who would

~ -
s
- "
e

Half Breadths

Sta. Deck Chine
0 o "
I ' 51/, Al
2 1" 107%" 107"
3 2' 03" 20"
2 2 20"
5 2' 15" 2' 0"
6 2' 234" 2'0"
7 213" 20"

Planking may be cedar,
cypress or mahogany.
Keel may be spruce or
pine.

Length overall—8' 0"
Maximum beam at
chine—4'0."

pkin Seed”
OQutboard Motor Boat

By J. Phillips Dykes

Rear Commodore and Sceretary American Qutboard Association

A Winning Lightweight Boat with Lightweight Engine. It Has
Speed, Maneuverability, Pulling Power, and the Ability to Stay
Right Side Up While Rounding the Buoys

furnish the most exciting sort of com-
petition were they equipped with a boat
and motor that was inexpensive, vet
fast. and really portable <o that the
voungsters could handle the entire out-
fit themselves !

Outhoard motors at present, except
for the A and B classes, have become
so heavy and difficult to handle. that
while they can be technically called
“Outhoard.” they are no longer portahle.
It is to be regretted that the engine
builders have been so short-sighted as
to lose sight of the fact that the porta-
bility of their product has been the
vital factor in its popularity.

The Association has decided to form
a Junior A Class for boys of 17 and
under (of course these little boats can
be used in regular A and B class com-
petition).  With this in mind, we are

Twi : ¢ ;
fums;’* as" "o‘: presenting a fast, safe and really port-
will — J\is able racer for the voungsters to get
boat will not  busy on.
tip.
T —
———_
S10E -~} BOTTOM ot}
FRAMES . FRAMES = )
N __J
T ~ X )
KNEE KEEL INBOARD CONSTR'N PROFILE-"
TRANSOM
p i T ~ARRANGEMENT PLAN -
: i~
£ 4 . “SIDE
. . FRAMES
5 BOTT!
A - FRames
=
SEAT
- KNEE -
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This little speedster will weigh about
70 pounds when completed. The cost
will Dbe less than $35.00 to the home
builder. Through special arrangements
with the Pen-Yan Boat Company, the
Association has been able to start the
class off with a number of readymade
hulls at a cost of considerably less than
$100.00, a racing outfit that almost any
Dad can and will afford for his “Bud-
dy,” and a little boat that will give
many a thrill to the grown ups. when
they hang a “B’ class motor over the
stern.

Last vear, noted drivers such as Mal-
colm Pope and Jack Kerr, entered a
pair of experimental hulls of this de-
sign in several races in the south and
came through with a win in every in-
stance. They and many other well-
known dri-
vers are cn-
thusiastic
over these
little racers
and during
the coming
season in
Florida, they
will be seen at twenty or more regattas

An ideal motor for the Junior A
Class boats, is the “Fold Light,” a real
little motor, built by Outhoard Motors
Corpcration of Milwaukee, a twin cvl-
inder job weighing but 26 pounds and
turning up to 4000 R.P.ALs when
cquipped with a racing wheel. These
small engines will drive our new bhoat
at better than a 20-mile gait and as it
is practically impossible to upset the
little boat when not over-powered, this
class will be mighty popular by spring
and will be a regular feature at all
regattas.

To get down to brass tacks, brass
screws and cedar planking, here is the
quick and easy dope on how this boat
can be built. The building of it is just
as simple as the driving. You will note
when vou read the plans, that the de-
sign of the round bottom and flaring
sides practically eliminates all chance
of tipping or upsetting. We are going
to start building the boat bottom side
up, because later it will be very easy to
plank it in that position. First a pre-
liminary base should be prepared con-
sisting of two 2 by 6 inch planks, about
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Full speed along the edge

of a pool. How's that for

maneuverability? Left—

Baby Deauville just getting
up on the step.

cight feet long, which should be level
on the tap surface, and then set up three
feet apart and three feet off the floor.
Care should be taken to see that they
run absclutely parallel. Then mark off

each of the frame stations on each of
these planks and secure a couple of
cleats to the end of the planks so that
transom

you can locate the at the

The motor — so light
that you can hold it
comfortably.

All dimensions are to

outside of planking.
Half  breadths are
given at chine and
deck. Heights for

deck at side and for

TRANSON; N
4" PINE .

keel at center line are
given above base line.

Bottom frames are
q "
IDE FRAMES /2" TH W PINE R%TJL:D jralg}ﬁ on +op‘ B4+
" DEEP AT TOP g S
24" DEEP AT B%Trom SIDES & el I center. °
i tom edges all have
, BOTTOM FRAMES " Tht w PINE

same curvature which

~TYPICAL SECTION

-~ MOTOR CLEATS: = = .
o HaOAK T # e is 1" on each side at
=5 g TS hine for a breadth
JECE BoTTOM & ghmens, chine for a brea
e of 4 feet. Make up

all seams and joints

with marine glue.

o B gl i
- g T
e ._.u“._ R = .‘!

proper angle,a factor affecting the motor

All Dbottom frames carry a one-inch
curvature for a breadth of four inches
which simplifies matters exceedingly.
You can bolt the side frames together
or use screws and marine glue. Notch
out for the keel, chine and clamp. The
seam battens can be notched into the
frames after the boat is set up and
ready for planking. An iuside gunwale
can be put in of ¥ by 134 inch spruce
and later the half round strip can be
added on the outside. \When the frames.
transom and keel are all in place and
clamped with some oak pieces so that
the frame is secured tightly together.
the chines can be fitted and should be
exactly flush with the outside of the
frames. The secam hattens can then he
fitted into place for the batten plank-
ing and are placed parallel to the keel
and eight inches from center to centcr.
The four center bottom planks can be
put in first, then the two side planks,
finally the outside hottom planks. Don't
forget that the seam battens, inside keel
and chines should all be given a coating
of Jeffery’s Marine Glue—plenty of it.
hefore the planking is fastened into
place, to make a water-tight joint. It
would be well to put a strand of cotton
string well doused with marine glue be-
tween each joint for an added preventa-
tive against leaking. Then the boat is
turned over, the deck frames put in with
the right curvature, the deck battens are
set in and the canvas stretched in two
triangular strips over the deck and
tacked to the outside of the top side
planking. The half-round strip is then
fastened over this and around the en-
tire gunwale. One of the main features
that gives this little craft strength is
the foot-long bow picce 1%4 by 2 inches.
which is rabbeted out so that the keel.
chines and planking and deck battens
all 6t in flush and solidly.

Light planking can then be put in the
bottom of the boat and it is veady for
painting.  This final operation should
include proper sandpapering and two
coats of varnish or paint inside and at
least that manyv on the outside. If you
have used mahogany a varnish job will
look Dest, but other woods require paint-
ing and a real choice color scheme can
be worked out to suit the individual
fancy. The (Continued on page 935)




Who could

charming

refuse fruit served by such o
miss in such a novel bowl.

ONG before stage coaches became
famous — even Defore covered
wagons came into use, the crude,

clumsily built but sturdy ox cart reigned
supreme. It lumbered along. its wheels
wobbling and creaking, with the plod-
ding oxen, wet with sweat,
straining  and  shoving
their  shoulders against
the yokes—truly svmbolic
of the great qualities of
character that the pioneers
of this country must have
possessed to have pro-
gressed despite the many
obstacles thev encountered
and the hardships they had
to bear. The ox cart was
as truly a forward
step in the progress of
transportation as the
covered wagon or the
stage coach. And it
plaved as vital and as
interesting a part in the history of
transportation as cither the covered
wagon or the coach.

The simplicity of the ox cart makes it
very easy to construct and its lack of
detail adds rather than detracts from its
attractiveness as a model. The cart
could also be used to decorate vour
piano or table. All the parts for the
model except three wire rings can he
made with one tool—a knife. There
should not be any equipment problem
connected with this work. As for ma-
terial, that can be obtained {from your
grocer—ijust ask him for a hox.

As a number of views of the ox cart
and a working drawing containing all
the necessary dimensions are included
in the article. vou will not find many
measurements in the text. You need
not follow my plans exactly. but T think
vou will find it easiest if vou build vour
model as T did.

Start your ox cart by making the
large wheels.  They are 3534”7 in
diameter X 147 thick. The reinfore-
ing wheels are 134”7 in diameter X 14"
thick. In these wheels about 14”7 from
the edge and on one side only. hore four
holes and drive small wooden pegs into

Science and Invention

Serve YOUI’

In Model Ox Cart

Models Are Usually a Bugaboo to the Neat

But When the Man of the House

Makes a Model That Is of Historical Interest, Is

Ornamental, and Serves as a Fruit Bowl, It Will
Be Appreciated

Housewife.

them. The pegs need not go all the
way through the wheels as they are for
appearance’'s sake only. Two more
wheels 7 /8" wide X 14” thick and two
wooden washers, also of the same width
but only 1/16” thick must be made.
Each wheel has a 4" hole through its

center. Make two round wooden pegs
on which the wheels can be mounted
for  assembly
so that the

holes will line

February, 1931}

Fruit

By Charles Herbert Alder

To do this easily, make a form by driv-
ing nails into a board around a pattern
marked to the desired curve. At the
front end of the shaft 14” from the end,
bore a 5/64” hole. Taper the other end
of the shaft, starting 1” from the end.
About }4” from the same end, bore
another 5/64” hole. Refer to the il-
lustrations and be sure that you make
the holes from the top to the bottom of
the shaft and not from one side to the
other. Make two tapered pegs to hold
the shaft in place.

The next item is the voke. It is 67
long. 14”7 wide and 114" deep. It is
necessary to use wood 1147 deep be-
cause the voke is curved. Follow the
drawings carefully. The bows for the
yoke are made of wicker. 3/16” in
diameter, Boil it in
water until pliable, bend
to shape.cut to the approxi-
mate length and insert in

the holes in the yoke.
Make three iron
rings 14”7 in
diameter of
3/32”  wire.
Three staples
b0 can (ll)e made bl_v
bending nails
S ot and hirpening
iem  together
When thbe glue S gso +h?+ ?lgonetlz'];(zllsl;’d O:;)Ez:
IR e otherwise hl'dden details
% IR are exposed to view. A work- page 938)
you can take them ing diagram will be found in the continu-

off the pegs. The
wooden washers are

not ghied to the
wheels as the peg You don't have to have a
through  the  axle  cabinet worker's tool shop
holds them in place. to build this model.

Now cut out the A sharp knife is
axle. When this has the  principal
been done the frame- — equipment,

work can Dbe made.
This part of the job
is so simple that vou
can get all the neces-

saryv information
from the illustra-
tions.

The shaft should
not cause vou much

trouble. Tt is 137
long and 3£” in
diameter. Steam  Applying the

and curve to shape. finishing touches.

ation of this article, appearing on page 938.
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Guns Shoot Airplanes Off the Ground

A_.LTHOUGH catapults for airplanes are fairly well known

and have been described

between.

At the Royal Air Force plant in Farnborough,
England, officials are experimenting with an en-
tirely new type of apparatus primarily intended Zor
catapulting “airplanes from the decks of ship:.
Already various types of landing devices have
been constructed to enable a land vessel to come
In the presert
construction the airplane is shot out by a compressed
air gun, which mmparts to 1t a speed of 45 miles an
As the photographs illustrate, a
The plane
leaves the ways of the catapult without

to rest on the deck of a battleship.

hour.
long runway is not required.

damage to any part
of its structure or
injurv to the pilot.

It is conceivable
that at some future
date airplane land-
ing fields might be
made considerably
smaller than they
are at present and
automatic devices
will serve to stop
the long run of land-
ing p'anes and cata-
pults or plane guns
will drive even heav-
ilv lcaded airplanes
into the air.

Water Curtain to

ANEUVERS of the Berlin (Ger-

many) Fire Brigade thrilled the
audience with what is supposed to be
a novel and new kind of extinguishing
suit. Several timber piles were set on
fire and when the flames were well
under way firemen with this suit walked
right among them and sprinkled them
with water. As will be observed from

from time to time, new
developments along this line have been few and far

the phiotograph, part of the water from
the hose runs to a spinning arrange-
ment on top of the helmet and sprays
the fireproof uniform with a continu-
ous stream, enshrouding the fireman
and alsc protecting anyone who may
be held in his arms.

The uniform is made of fireproof
canvas that has been rubberized. This

il |l S 4 e
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Two most unusual photographs:
above is shown an airplane
just about to leave the ways
of a new compressed air cata-
pult now being tried out by
the Royal Air Force of Britain;
and to the left, a split second
later, the machine has left the
ways.

Protect Firemer:

suit is constantly drenched with water.
The fireman experiences no difficulty in
abserving what he is doing because the
water has a tendency to lay the smoke
immediately in front of him, to quench
the flames and to present no greater
ghstacle to vision than that due to an
ordinary rain downpour. The problem
of respiration has to he considered.

While this idea might be new
to Germany, it is very old to the
followers of Science anp IN-
VENTION magazine. Back in the
fall of 1920 this suit was tried
out by the Cincinnati Fire De-
partment. At that time an illus-
tration similar to the one here
depicted appeared on the front
cover of the December issue of
this publication. The particular
suit then described had an addi-
tional feature in that it possessed
two layvers of water-proof can-
vas between which a constant
stream of water flowed, in order
to keep the firemen cool. An air
purifier was also contained with-
in the suit, making it possible
for the firemen to breathe pure
air as long as the flow of water
was maintained.
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ELLS of lLving organisms
may now be watched
while they are growing, and
records of their reactions under
various conditions have been
obtained through the work of
Dr. Eliot R. Clark, of the Uni-
versity of Pennsylvania School
of Medicine, and his wife. The
new technique will enable doc-
tors to secure fundamental in-
formation regarding the man-
ner in which abnormal cellular
growths originate and develop
in infectious diseases, such as

tuberculosis and cancer. It is
expected to be a great aid in
fighting these diseases. The
Rockefeller Foundation has
contributed $75.000 to pro-
mote this work., and at the

present time thirteen people are working
under Dr. Clark.

The apparatus used, in this case for
studying cell growth consists of a
transparent,  double-walled window,
which is fitted into a hole made in a
rabbit’s ear. One side of the window
is celluloid; the other, a thin sheet of

Adjustable Wing Increases Plane Efficiency

PILOT can change the angle of

attack of his plane wings in a few
seconds by merely turning a crank in
the cockpit, thanks to the invention of
Dr. H. D. Rocheville, of Los Angeles,
who has been interested in aviation
since 1912. By the use of these adjust-
able wings one plane can both attain
high speed and embody high lifting
power, two separate qualities which can-
not both be realized with the present
models. Airplanes that have great lift-

ing power have thick wings
and a sharp angle: they take
off quickly and land slowly.
Those that ascend slowly and
fly quickly have wings that are flattened
out.

The upper photo shows the inventor
pointing to the bulge of the wing which
results from adjusting its angle for
lifting heavy loads or affecting a slow
landing, The photo below shows the

Science and Invention

Watching Living Cells Grow

T e
=20

mica. Tissue and blood vessels ad-
joining invade the space between
the partition and form a new layer,
which can be observed, from time
to time, under the microscope.
While all the experiments have
been made with tissue of animals,
human tissue is to be tested shortly,

wing, flattened out for high speed. In
this position the cruising range of a
plane which carries 1,000 gallons of
gasoline would be increased 1600 miles.
Here the trailing edge and the fuselage
are almost parallel; they are at a sharp
angle for a low speed.

A plane equipped with these wings has
been accorded several test flights, and
has flown successfully. Aircraft ex-
perts are confident that it is a great step
forward in plane efficiency. It is claimed
that 25 miles an
hour can be added
to the speed of a

plane  when the
wing is flattened;
when thickened,

the plane will rise
in half the distance
usually required.

Dr. H. D. Rocheville,
the inventor, inspects
one of his adjustable
plane wings.
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Dr. Eliot R. Clark, Director

of the Anatomy Laboratory

at the University of Penn.

sylvania School of Medi-

cine, studies cell growth in
a rabbit's ear.

A close-up of the ecar of
the rabbit, containing the
device which enables re-
search workers to study
living tissue.

High-Powered Tree
Planting

ASS production in the lumber in-

dustry has resulted in mass planting
of trees by machinery. Two types are
in use at present, tractor and horse
drawn. The one motivated by a trac-
tor requires two operators and has
planted 5,000 trees in two hours on
abandoned farmland. The other re-
quires a team of horses, a driver and an
operator; it plants trees at the rate of
1223 per hour. Both handle trees from
one to four years of age with safety.

The Python's Friends

AT last the python and the monitor
lizard, so much in demand for
leather for women’s bags and shoes in
the United States and Europe, have
found a friend. ... But not for altruis-
tic reasons. South Africans have started
a movement to prohibit, or at least re-
strict the export of these skins, They
claim that the wholesale
slaughter of the snake

Demonstrat-
ing the differ-
ent angles of
the wing for
lifting a
heavy load,
and for high
speed flying.

affects their sugar cane in-
dustry disastrously. For
the python and the monitor
lizard are the only destroy-
ers of plague-carrying ro-
dents in the cane produc-
ing regions.
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Will This Helicopter Defy Gravitation?

UNIQUE helicopter, whose entire lifting ability and forward motion
are dependent upon a single motor and propeller, hus been developed
He hopes to assemble the parts and fly this freak of
Its motor, which has not yet been installed, weighs

A

by W. P. Kindree.
the air successfully.

235 pounds and develops 65 horsc power

room and includes sixty blades. [t can
the manner of an ordinary plane.
surface, and as the propeller rotates,
with each revolution.

The basic patent for the helicopter has
Los Angeles, California, and he is preparing for a test flight in the near
future. The late success of the Pitcairn-Cierva autogiros, although of radi-
cally different design, makes us more and more interested in ventures of

this nature.

be tipped 45 degrees in any direc-
tion, so that once the queer craft has gained altitude, it may be flown in
There are 135 square feet of propeller
its pitch advances it twenty inches

been issued to John W. Pitts of

S S— il S —
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The propelier looks like a mush-

Unattended Phone Takes a Message

HE Swiss and Belgian

governments have of-
ficially inaugurated a new
service and placed in use
a much needed instrument,
the “Telephonograph,” in-
vented by a Swiss engi-
neer. The apparatus con-
sists of a combination tele-
phone and telegraph, equip-
ped with a tape recorder.
If the. person called hap-
pens to be out, the caller
can, by a prearranged code
systeni, send a message. It
will appear on the auto- : ¥
matic telegraph recorder : L
attachad to the phone. The charge for
this extra attachment is said to be about

HE United States government has

put into operation the first marine
post office in the world. This one is
unique in that it will serve exclusively
the carriers of freight, ore, and other
merchandise, upon the Great Lakes. Tt
is the boat C. FF. Biclinan, Jr.

So that no delay is occasioned in com-
mercial service, mail is loaded into the
hoat from passing steamers, and un-
loaded into them, while the freighter
maintains her normal rate of speed. The
mail freighter whistles her approach.
All letters and packages to be delivered
are hoisted to the deck of the post office

25 francs, or

$1.00 a month.
enough, to our mind!

First Marine Post-Office

g P T I

Assorting mail on the floating
post-office, the C. F. Bielman, Jr,,
on the Detroit River. The boat
appears below.

steamer by means of sma | buckets. The
mail is assorted in the flcating station’s
office, in very much the same way as it
would be in any other post office sta-
tion. The stamps arc cancelled with the
inscription “Detroit River Station.”
When a steamer approaches for

Mysterious Affican Plateau

Explored

IN 1923 the Arabs discovered a rocky
plateau, 6,000 feet in elevation in
the Libvan desert. They mnamed it
Owenat. Very little information reached
the outside world concerning it, at the
time.

Major Ralph Bagnold of the Indian
Roval Signal Corps, and three compan-
jons have just returned from the first
expedition of exploration undertaken by
Furopears to penetrate to this plateau.
They have brought back with them val-
uable maps of the desert, some parts of
which were never explored by white men.
Major Bagnold came upon a remarkable
circle of stones, similar to Stonehenge
in England—three feet high and 27 feet
in diameter, northeast of the plateau,
near the border of Sudan. This mys-
terious formation is in the desert, 150
miles from water. The native inhabi-
tants of the plateau itself are de-
cendants of a Central African negro
tribe.

Along the desert traversed are sand
dunes at regular intervals, “like an
army” according to the Major. The
return journey was made along an old,
long-forgntten slave route.

which there is mail from home it is
signalled, and the bucket containing its
mail is hoisted to its deck for distribu-
tion amongz the crew and passengers.
The post office boat also serves house
boats anchored along the shore. This
traveling river station brings to mind
the branches of the United States Post
Office on our huge ocean liners.
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Above — Eighteen obsolete
planes arranged to simulate an
enemy airdrome, being bombed
from the air at Camp Stanley.

Right—One of the planes after
the practice bombardment with
17-pound bombs.

Shuffle-and-Deal Machine

MACHINE that will shuffle the
pack and deal four hands of bridge
in twenty seconds has been invented by
L. A. Lux, of Cleveland, Ohio. When
Lux recently showed his
mvention to  news-

papermen it was
announced  that
the machine

would shortly be
v manufactured by
—J the thousands. It
-« was invented to
eliminate the great-
est time-waster for
serious-mindedbridge
players, which is
shuffling and deal-
mg. The in-
ventor  has

been working on the machine for two
years, ever since a guest at a card party
challenged him to invent a machine to
do away with the nuisance of shufiling

and dealing cards. It is the first card
shuffler ever successfully patented in
the United States. The pack of cards is
placed ou a small form hetween a spring
and a pair of rollers. The dealer turns
a small crank and the cards are whisked
into four separate compartments. In
spite of the ingenuity of this device,
we venture to think that ordinary
bridge players (not so serious-minded
perhaps) will prefer the old-fashioned
method.
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Talking Film Records Film
Contract

HIS photograph was taken when

Mary Lewis. Metropolitan Opera
star, signed a contract with Pathé Films
to appear in a motion picture for them.
With her is E. B. Deer. The ceremony
was recorded by sound and camera, in-
stead of by the usual method of a writ-
ten contract, and the sound filn1 is now
the basis of Miss Lewis’ suit against the
film company in which she asks $22,500,
claiming she was to have received
$25,000 for the picture, She further
states she received but $2,500 before
studio ofhcials refused to make the pic-
ture. Certainly a novel way of settling
a contract and one which should
prove conclusively one way or
the other just what the parties
meant.

A  photograph
of an unusual
method of
"signing'' a film
contractwhere-
in, instead of
a written con-
tract, the agree-
ment was
recorded by
talking film.
Miss Mary
Lewis, Metro-
politan Opera
star, is seen
shaking hands
with E. B. Derr.
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Obsolete Planes as Bomb Targets

NE of the most effective methods of attack

open to an airplane, as an offensive weapon in
wartime, is by dropping high explosive bombs from
the skies.
tions necessarily entails much practice. which prac-
tice should be as nearly realistic a reproduction of
actual war conditions as possible. At Camp Stanley,
near Sun Antonio, Texas, U. S. bombing planes re-
cently used eighteen obsolete and condemmned air-
planes as ground targets, thus simulating an enemy
aerodrome.  The destructive force of the 17-pound
bombs which were used can be clearly seen from
the accompanying illustrations. On
left of the upper photos can he seen three planes in
the centre of impacts due to direct hits, while at the

Peace-time preparation for such opera-

the extremec

right a plane can be seen burning
as the result of a hit.

We do not hother vou

with facts and fig-

ures but accord-

ing to the latest

reports some

Army bonmb-

ers can car-

ry a bur-
den of
4,000

pounds. You
don’t have to
make very many
calculations to fig-
ure out how many seven-
teen-pound bombs a plane of this

type can handle.

Giant Stabilizers to Steady
Big Liner

CCORDING to a recent announce-
ment, the new 45,000 ton Llovd
Sabaudo liner “Conte Grande,” now
under construction at Trieste, will not
only be as luxurious as a modern hotel
but practically as free from uncomior-
table motion by virtue of a set of im-
mense gyroscopic stabilizers. So far,
such stabilizers have not been fitted to
vessels  exceeding 10.000 tons. The
“Conte Grande's” stabilizers will cost
approximately $1.000.000, and will con-
sist of three giant wheels weighing 100
tons each, and measuring thirty feet in
diameter. These will be supplied by the
Sperry Gyroscope Company. The new
liner will be ready in the Iall of
1932, It will be put into operation im-

mediately.
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German Police Tank Spouts Water to Cool Hot-Heads

RIGINALLY designed during the

vorld War as an impregnable and
morale-wrecking method of attacking
infantry in trenches, or repelling attacks
in the open ground of No-Man's-Land,
tanks have subsequently been called into
action on many occasions to quell civil
disorders. But, although their
impreznability to the bullets of
small arms is a desirable asset.
their offensive armament 1s a
little too drastic for
most occasions of civil
disturbance. During the
past twelve years Ger
many  has  from
time to time been
called upon to deal
with many street
disorders, and has
evolved for the
purposethespecial
form of tank il-
lustrated here.
Like its military
prototype,  this
policc tank is

bulletpreof, but the ugly-looking “gun”
in the turret is in reality a fire-hose noz-
zle which receives its water supply from
the large water
tank at the rear

of the wvehicle.
By means ot a
high power

The World's Costliest Miniature Golf Course

ERE is a miniature golf course

that ought to make the mouths of
all gocd miniature-golf fans water, and
their complexions turn green with envy,
for it is said to be the most beautiful
and costly in the world, At least, it
will satisfy the cravings of all those
good Americans who worship superla-
tives. The photograph shows the Wilt-
shire Links, which cost over $30,000 to
construct, It is located at one of the
busiest intersections in the Los Angeles
district, on land which is conservatively
valued at $350.000 by Mary Pickford,
the owner. While the course is pat-
terned after a French modernistic de-
sign, ir incorporates the latest innova-
tions that tend for sportiness, comfort
and convenience. The little links is ex-
tremely popular with the citizens of
Los Angecles, and Hollywood film stars
can often be scen there trying their luck
with the putter. Mary Pickiord is very
fond of the game and is said to be quite
expert at it. The hazards are most in-
teresting. Tiny waterholes, bridges and

g T
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figure “Z” holes add interest to the
game. The futuristic trees that dot the
course serve as standards for tastefully
shaded electric lights which illuminate
the links at night. Carefully arranged
shrubberies and flowers have added to
the reputation of the course, which is
considered by many to be the most beatt-
tiful of its kind in the world.

If this description fires your imagina-
tion and makes you long for a Tom
Thumb course of your own, just turn
the pages and read our Make Vour Own
Miniature Golf Course article.  ODbvi-
ously the finished product will not be
quite as preteatious as Hollywood’s big-
gest and best: but vou can have plenty
of diversion building it; though it will
cost vou considerably less than the one
pictured here. you'll have loads of fun
using it.

New Color Photo Invented

WO thirty-vear-old New York mu-

sicians, Leopold Mannes and Leco
Godowsky, are reported to have dis-
covered several new
processes for the
accomplishment of
color photography,
after fifteen years
of rescarch and ex-
perimentation.
These processes are
said to he as simple
as  those involved
in taking of mono-
chrome pictures.
No details of the
processes are avail-
able at present, for
it is reported that

control  of the
young  inventors’
interests has been

acquired by the
Eastman Kodak
Company.

pump, water is cjected through the noz-
zle at high pressure, and this high power
stream of water has been found by the
German police to be more effective in
dispelling unruly crowds that police
batons or automatics. Even the wild-
est hot-head finds it somewhat ignomin-
jous to be bowled over and drenched,
and is content to run for shelter.

Man to Become Extinct

R. GEORGE B. CUT-

TEN, president of Col-
gate University, said in a re-
cent speech that man will
follow the dinosaur into ex-
tinction, hecause he is a “ter-
minal twig™ and cannot keep
on developing. Man. he says,
is over-specialized. One ex-
ample of over-specialization
lies in the fact that he walks
upright.  If he would avoid
appendicitis he must revert to
all fours. Another “fault of over-
specialization” s that although he
knows alcohol is bad for him he wants
it to escape from life’s realities. Tror-
tunately. Dr. Cutten failed to specify a
a date for the extinction of man. so it is
unlikely that any sleep will be lost by
those he appeals to.

Model of Napoleon's
Coach

HOWN ahove is a detailed model of

Napoleonic coach which was placed
on display at the Central Y.ALCA.
St. Louis, as a model to he copied
by bovs from all over the country. who
will compete for the four university
scholarships and 980 other prizes offered
for the best models. In the photograph
is shown Joseph Ehrhardt who, because
of his skill as a model builder, is looked
upon as a probable winner. The wealth
of detail in a model such as this calls
for considerable patience and skill on
the part of the huilder.
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Amplifying Violin Sounds
IIE high sweet notes of the violin,
whose true production only a virtu-

0s0 is able to master, cannot be heard at
a distance. Too often the audiences
that crowd the theaters to listen to a
great violinist are disappointed because
the miost interesting part of the per
iormance is lost to them.

To obviate this difficulty, a violin of
unique design and remarkable
power has been constructed. The
instrunient has a special attach-
ment in the form of a micro-
phone coupled with an amplifier
whereby the intensity of the vi-
bration and the tone resonance
are amplified, giving the instru-
ment a far greater volume than
that of the o1<lm‘uy violin.—
G.F, Paul,

Madame Han-
sen, one of the
leading violinists
appearing onthe
Parisian stage,
for whose use the
new violin was

designed.
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Balloon Bouncing—A New Means of Transportation

ITTLE things such as a six-story
building, an overgrown hill, or an
occasional canal shouldn't impede

your progress or block your way if you
use the balloon equipment which has
been perfected by A. F. Godefroy.

Walking over the water is child’s play

to Herbert McFall, who is shown opera-
ting the novel contraption. e is hold-

ing a long stick to the lower end of
which a balloon is attached. This is

used as a boat hook to push off from
whatever objects the balloonist may ap-
proach in his travels. As the photo
shows, he is scated quite comfortably
in a chair suspended from the huge bag.
A more convenient basket, equlppe(l
with easy chairs and Iounging robes,
might be provided for more fastidious
and critical users,

Despite our wvivid jmagination we
don’t seeni to be able to conjure up pic-
tures of even our fad-loving population
hopping about like fleas: floating

breezily through the air, and touching
Mother Earth only long enough to be
again.

able to bounce off into the air

A drum plus an in-
geniousarrangement
of straps attached
to an electric fan
and the radio audi-
ence hears a plane
landing.

Four men in a far-
off studio manipu-
late several instru-
ments—you hear a
steam engine get-
ting under way.

Realistic Radio Rows

HE ever critical radio audience in

its demands for programs which
will be realistic has brought into being
a unew profession—Sound Effects Engi-
neering. The man who aspires to the
degree of D.S.E.IL. must be able to
simulate the sounds of trains, fryving
eggs, football games, tap-dancing,
trathe, waterfalls, wind storms, mobs.
spooks, stampeding cattle, cart wheels
and what have you, for the microphone.

Of course we are hopelessly Mid-Vie-
torian and cannot seem to resign our-
selves to the inevitable conclusion that
times and customs will change.

New Zeppelin Costly

ACT filling with helium of the new

super-Zeppelin, for which a special
hangar was constructed in Friedrichs-
hafen will cost about $100.000, accord-
ing to Dr. Hugo Eckener. He estimates
that the cost of the new dirigible, ex-
pected to be ready by the end of 1932,
will be forty marks, (about $9.50) per
cubic meter. Dr. Eckener added that
he is convinced that crude oil motors
will have been sufficiently improved to
make their use feasible before the air-
ship 1s ready!

During the winter the Graff Zeppelin
will be completely overhauled so that it
will be ready to resume activities in the
spring.  We understand that the pro-
posed airship line to South America

cannot be considered at present because
of lack of capital.

o the Teft s an im
pressive array of instru-
ments—some  would find
place in anv orthodox
band; others are not so
productive of sweet music
One man releases jets of
compressed air  from a
carhov. Another revolves
the little truck on its circu-
lar track mounted on a
resonant sounding  board.
A third manipulates wire
brushes on the drums. A
fourth pulls the bell cord

and  biows the whistle.
Result—
Folks miles away think

they are listening to the sound of a
giant locomotive starting on its way.
The rush of stecam, the pound of pis-
ton rods, the groans of the mighty
engine sound in their ears. The or-
chestra augments these sounds with
music until the imaginary train fades
away in the distance. In the photo above
an arrangement of comparatively simple
apparatus is used to simulate a landing
plane—G. F. Paul.
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Twin-Tailed French Air Liner Carries 28 Passengers

HE French, who have al-
ways been well to the fore
in aviation developments have
recently placed in regular ser-
vice a new type of airplane.
Entrance to this unusual craft
i« made through a trap door in
the under surface which leads
directly into the interior of the
ship. In flight the trap is, of
course, closed. The power plant
includes three “Lorraine” engines, rated
at seven hundred horse power each. An
additional safety factor has been in-
corporated in this ship through the con-
struction of a cat-walk which permits
machinists to regularly inspect and re-
pair, i{ necessary, any or all of the three
niotors while in flight.
Over all dimensions are: width,
one hundred and twenty-one and
three-cighths feet, length, sixty-five

N

Side view of the
D.B. 7L,

and cne-hali feet: height, nine-
teen and three-quarters fect.—DBig
enough?

We can’t help feeling that one
development such as this does
more to advance the cause of avi-
ation than a dozen of the fool-
hardy stunting shows which are
so populai.

The cat-walk from which the mechanics can reach

any one of the three motors for inspection or
Center—The trap door,
which is an integral part of the plane, is lowered
upon landing, it then becomes a ladder for con-

repairing during flight.
venient exit or entrance.

African Sandstorm Rains

Mud on Paris

T are quite resigned to rain even

if it is disagrecable at times. But
the good people of Paris were justly
surprised and indignant when they dis-
covered, during a recent shower, that
their hats and coats were being spotted
by ithe rain and that each drop brought
with it a small desposit of red brown
sand.

As the rain fell, the sidewalks were
covered with slime. and even hours later
courtyards were covered with a fine
laver of dust. Strange cnough, some
parts of the city received a thicker coat-
iny than others.

An examination is being made into
the cause of the phenomenon. Tt is
believed that it mayv have heen due to a
sandstorm in North Africa, or that the
sand grains were of astral origin.

Tavo hours hefore the storm reached
Paris a similar muddy rain had fallen
at Etanapes, thirty miles south.

A Boat Driven

INCE man was first fortunate

enongh to dominate our earth
and rule supreme, he has sought
ways and means of having his work
done without undue expenditure of his
own efforts.

QOuite in line is the wave-propelled
boat, @ model oi which has been placed
on view at the International Inventions
Exhibition held in London. The ship,
which has a sail boat hull, is equipped
with a pair of vanes litted below the
water line. As the boat rises and falls
with the rocking motion of the waves,
it is claimed
that the water
pressing
against the

Model of wave-
propelled boatwhich
was placed on ex-
hibition in London.
As the boat rises to
the waves the vanes
will occupy the
position as shown.
When the boat dips
the vanes will point
upward,

Railway Cars Remotely

Controlled

HE Trinity Portland Cement Plant

at Dallas. Texas, has a railway on
which cars transfer cement rock from
the excavating pit to the crusher ap-
parently without the direction of human
beings. Nobody rides on the cars as
they move irom place to place. Here’s
the secret behind their operation:

The tracks on which the cars run are
divided into a number of sections, in-
sulated from each other. The motor-
driven cars derive their energyv from a
third rail system.  Switches on control
desks in front of the two operators con-
trol the delivery of energy to each sec-
tion of track. By energizing all the
sections, a car runs from one end of
the track to the other. Jy energizing
one section only, the car runs through
that section to the next. The energy
supply Leing cut off there, the brakes
automatically set and stop the car. The
direction of travel can be changed us
simply as the current can be turned on
or off—merelv by throwing a switch.

by Wave Action

vanes will  push  the hoat along.

Usually the master mariner is only
too ¢lad when he has fair weather in
store for a long trip. TIowever, the
captain of this boat will have to pray
for a storm-tossed. wind-lashed sea to
furnish the motive power for his ex-
traordinary craft. Otherwise his hoat
will be becaled.

In dayvs gone hy a king named Canute
hade the waves go play on somebody’s
else's beach. The modern version will

reverse this command and beg the angry
waters to carry a ship into harbor.
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To the left is a
close-up of a street
car being controlled
by radio transmitter
held in the hand of
Maurice J. Francill,
the key being oper-
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Running Street Cars and Milking Cows by

Radio

RESSING a small radio transmitter

into service for milking a Holstein
cow at a distance of several hundred
feet is a stunt developed by Maurice
J. Francill, a radio engineer. In his
hands Francill holds a transmitter of the
ordinary spark type, a 4%5-foot antenna,
the batteries and key. The milking ap-

paratus is fitted with a receiver. When-
ever the kev is operated a stream of
milk can be seen pouring into the
bucket.

We presume the next stage will be to
mount the milking apparatus on the
back of the cow and then add the neces-
sary radio equipment for remote control.

ated by Victor Mil-
ler, Mayor of St.
Louis. Note receiv-
ing apparatus
mounted on the
front of the car.

OME time ago the readers of Scievce

& InvestroN Magazine were made
familiar with an apparatus that would
mysteriously cause a hand to rap out mes-
sages, a bell to ring, or a drum to roll, by
means of a small radio transmitter strapped
to the back of the performer. More rve-
cently, a similar specialized apparatus has
been put to greater use.

Not so long ago in St. Louis, Mo., a
regulation street-car was operated on the
streets without a motorman occupying his
place in the cah. This stunt was a4 curtain-
raiser for the Radio Show in St. Louis.

Using Crude Oil to Operate Motor Cars

Miltking a cow by
radio-controlled

?", ? machinery.
=y
ERVERY g

Have Your Voice Canned

EPORTS have been circulated in
this country and abroad of the in-
vention of devices that will make ordi-
nary crude oil applicable as a substitute
for gasoline. And yet, the products
rarely find their way 1o the market. One
often questions the efficiency of the con-
structions or whether they are actually
what they claim to be.

A recent invention, belonging to this
class, has been made by a mechanic
named Reichenbach, of Cassel, Ger-
many, who, it is reported, has developed
a device of extremely small size that can
be inserted hetween the carburetor and
intake valves of any automobile motor

to permit the use of crude oil instead of
gasoline, at a saving, according to the
inventor, of fifty per cent of the fuel
cost. The item itsel{ would cost about
$25.00 to install.

The invention consists of a duplex
vaporization system. Vaporized petro-
leum {rom the carburetor, passes it
through a nozzle into a chamber where
a turbine-like propeller kept in motion
by the suction of the cvlinders above it,
is said to completely atomize the oil and
reduce it to such a fine state that it can
be effectively used to operate ordinary
combustion engines and deliver satis-
factory power.

An Airplane with Rubber, Inflatable Wings

HAT may prove to be a most

radical change in airplane wings,
is the device invented and designed by
Taylor MacDaniel, of Washington, D.
C.  Mr. MacDaniel has conceived a
rubber airplane, the wings, body and tail
structure being made of extremely light
canvas that has been rubber-
ized. The construction com-
prises several tubes which

are inflated with
air. In the photo- . El—=
graph  Mr. Mac-Co -

i

Daniel and C. E.
Phillips, his associate, are
demonstrating  what  the
structure might look like by
giving us a view of the un-
finished product. It has
been claimed that the wings
are extremely rigid, very
light, and that danger of
accidental damage is con-
siderably lessened in such

an airplane.  Whether or not the device
proves practical will be shown by the
nunerous tests which the inventor in-
tends to make. We presume that pilots
will have to equip themselves with rub-
ber patches in case of accidental leakage,
which would cause the plane to collapse.

to Order

t

OR twenty-five cents

TN one can now talk a let-

{
———-  ter. The record produced
by the machine can be

mailed to its destination and put
on a phonograph, where the re-
cipient can hear your very words.
Tests of the new method of com-
munication are being made now
in the Gillette Studio in Holly-
wood. Street booths have also
been installed in this city.
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This |s Koenigswusterhausen

One of Germany's Radio

7 ES, the name of this radio sta-
tion certainly is a bit of a mouth-
ful, but so is the station itseld,

far it contains practically every known
racio communication device and is the
centre of a vast communication and
broadcasting network which covers the
entire world and employs many wave-
lengths extending over the entire ra-
dio frequency spectruni.

Koenigswusterhausen is situated near

Berlin, and its giant 750-foot aerial
masts form a landmark which can be
seen for many miles around, for
the surrounding country is flat.
Mueh radio history has been
made by the station, which
is one of the oldest in
Europe, having been
established over
twenty years ago.
Throughout its
history, Koe-
nigswuster-

hausen has been the scene of many in-
teresting experiments, and is today the
centre of experiments in the broadcast-

ing of radio’s latest develop-
ment, television.

In pre-war days, the
station was equipped
with a
high-
power
Telefun-

Above—An unwsual v ew looking

ken quenched spark transmitter, oper-
ating on a wavelength of approximately
4,000 metres, and was used largely ior
the -ransmissior of time signals,
weather and news bulletins,

redorts,

up inside one >f Koerigswuster
hausen's 750-foot
acrial mastks. A spiral
staircase 1Lns up to
the top. L=t — a
small sectimn of the
station's  generating
plant, which employs
Diesel moters as prime
movers. Right — An
experimental  televi-
sipn transmitter,

Ciants

sharing in this service with its nearby
sister station, Nauen. It was also used,
together with Nauen, as one of the
links of a wireless telegraph service
which the Germans were at that time

endeavoring to establish with their
African colonies.
During the war, Koenigswuster-

hausen was kept busy transmitting end-
less cipher messages to the German
fleet, and latterly to Germany’s widely
scattered fleet of blockading subma-
rines. Service was also maintained
with the African colonies, and
the station played a useful
part in the spectacular non-

) v stop flight which was
made by a Zeppelin to
German East Africa
and back, when
the airship
dropped

. sorely need-
{ ed quinine

Some of tha high power transmitting tubes.

and other medical supplies for the be-
leaguered German colonists.

Readers may remember the wireless
service between Nauen and Sayville,
Long Island,
(Continued on
page 949)
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A Ten-Pound Bowl

LTHOUGH this how!l is con-

siderably larger in diameter than
the height of the man, it is nevertle-
less extremely light in weight. The
bowl has been constructed in Berlin,
Germany, and tips the scales at less
than ten pounds. 1t is aluminum.

What s k?

HIS weird con- .

struction that
seems to resemble
close-up of a
modernistic rep-
resentation of a
planetary sys-
tem is in reality
a device to per-
mit of a compo-

We will pay
five dollars
for every

sition of golors phofograph
in an arbitrary accepted
rhythm and thus and ub.
produce what lished P thi

has been char- Ished on This
acterized as col- page. .Ad-
or music. It is dress, Editor,
anticipated that SCIENCE &
combinations INVENTION.

heretofore im-
possible can be
produced by it.

ltaly Has Disappearing Lake

BOUT 18 miles from Rome, near the city of Leprignano. a small

stream terminated in a deep little lake. On the Sth of October the

lake disappeared entirely. At the same time, a light earth tremor was felt,
Twentv-four hours later. the water rushed back.
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Would You

Believe [t?

Meteor Misses Motorist by Fourteen Inches

RIVING at the rate of 25

miles an hour on an In-
diana  highway, Lawrence
Swank, a 17 year old flling
station attendant, was terrified
by a buzzing sound followed by
the loud report like the noise of
a shot-gun exploding next to
his ear. This was accompanied
by a flash of light. Examina-
tion proved that a meteor had
missed his head by about four-
teen inches.

Tipping Boat to
Scrape lts Bottom

HEN it becomes
necessary to scrape
\ the hull of a destroyer at
sea and when no dry
dock s available, the
ballast on ships is
shifted to tip the
vessel and allow the

4\ sailors to scrape the
hull and paint it.

4 Sometimes such
destroyers lean to

one side at a
rather precari-

\ ous angle.
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Simple

Experiments

You Can Stretch Iron, Wire, a Thin Bar of Copper, or
a Steel Rail Without Pulling at Either End. Water Be-
low Freezing Point Doesn't Turn to lIce.
Geyser Can Be Made In Your Own Home. Here's How

By Eugene W. Blank

steam engines: the extraordinary

force which fireezing water exerts
against containing walls: the allowances
for expansion which engincers must in-
corporate in structures: the disconcert-
ing cracking of glassware swhile being
washed,—all are either practical appli-
catios or examples of the tremendous
reactions set up in materials by differ-
ence of temperature.

It heat is withdrawn from a mass of
stean, the temperature will imme- .
diat Iy fall until a certain temper-
atwre is reached. At this latter
temperature  all the steam  will
gradually condense without any
change of temperature taking
place. If heat is further abstracted
frorn the water the temperature
will drop until another certain
temperature is reached. At this
temperature the water will grad-
ually solidify, without change of
temperature, until the water is
completely frozen.

The phenomena of the evolu-
tion or absorption of heat with-
out 1 resulting change of temper-

THE mighty power developed by

——
.
—

R e it

e ey
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Heat

A Realistic

ature is called a transition. The
temperature at which the change
takes place is known as transition
point. At a transition point a sub-
stance either absorbs or liberates heat
g]lzll'lgcs in state from solid to liquid:
liquid to gas, or the crystalline structure
of the substance may change. Water, as
has been shown. has two such transition
pomts, one at the temperature of freez-

Three stages in the evolution of a saturated
solution. Left—Cooled and clear saturated
; 1 solution in a state of equi-
librium. Center—same so-
lution 45 seconds after add-
ing a tiny crystal of solute
{Sedium Thiosulphate).
Right—Solution ten minutes
after adding trace of solute.

y You can
easily do this
yourself—no
elaborate
equipment is
necessary.

Left — Ar-
ra ngement
of appara-
tus to show
the recal-
escence of
iron.

ing and the other at the
temperature of condens-
ing steam. Steel has sev-
eral transition points. A
most striking experiment
is to stretch an iron wire

as shown
in the lower left hand illustration. On
passing an electric current the wire

expands and sags. When the circuit is
broken the wire cools and contracts,
slowly lifting the pointer attached to the
wire. At a certain temperature it pauses
for a brief interval and then suddenly
lengthens again. This momentary ex-
pansion is die to the evolution ot heat
as the iron passes through a transition
point.  Movements of the wire may
readily be followed by knotting a tiny
bead in the wire and placing a gradu-
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This geyser is as regular as "Old Faithful.”

ated scale behind the bead.

The transition points of steel depend
on the carbon content; at the transition
points occur various physical changes
in hardness, structure and fineness of
grain of the steel.

The experimenter may investigate the
properties of a transition point very
easily and derive considerable pleas-
ure from the experiment. Place a small
quantity of acetamide in a test tube.
Put the tube in a beaker filled with water
and slowly heat the water until the
solid melts to a clear liquid. Remove
the burner and note the temperature
every minute. Note the temperature at
which the salt crystallizes. Plot time and
temperature on graph paper. A typical
curve is shown in the illustration.
The sloping curve from A to B
represents the cooling of the sub-
stance in the liquid state. The short
vertical rise B to C represents heat
evolutions during the crystalliza-
tion of the salt. The practically
horizontal line C to D represents
the cooling of the substance i the
solid state. The lower portion of
the curve AB represents a condi-
tion known as subcooling.

Subcooling or undercooling may
be explained by saving that a
liquidd not in contact with any of
the solid substance can be cooled
below the melting point without
solidifving. By very gradnoally
cooling air-frec water the tem-
perature can be reduced to —16
degrecs Centigrade before ireezing oc-
curs. But when solidification does take
place it is extremely rapid.

The experimenter may make up a hot
saturated solution of sodium  thiosul-
phate or hvpo, as it is more commonly
called. and allow it to slowly cool. The
solution will remain brilliant and clear
though it contains more dissolved salt
than normal for the temperature.  But
on the addition of a speck of the salt no
larger than a pin head, solidification will
immediately take place with extreme
rapidity. (Continued on page 925)
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The Filmophone
Radio

ND now comes the
last word in home
entertainment!

Home talkies, home
movies, the radio. and
the phonograph are all
made available in one
handsome combination
imstrument, the Filmo-
phone-Radio, just an-
nounced by the Bell &

Howell Company,
Chicago.
A Bell & Howell

Filmo movie projector,

utilizing regular 16 mm. home movie
size film, is used for the pictures, and
a Howard chassis is the basis of the
radio feature—two products famed for
quality in their respective fields. A
phonograph motor is so arranged that
the turntable can be operated at either
the standard speed for ordinary phono-
graph records or thirty-three and a
third revolutions per minute when the
records for the sound pictures are
playved.

The flexibility of the new combina-
tion instrument is such that talkies and
also movies without sound can be pro-
jected.  Again, the pictures may bhe
shown with radio or phonograph musi-
cal accompaniments not svnchronized
with the film. Also, of course, the radio
or phonograph is available each by
itself if desired.

A large number of home talkie sub-
jects can now be secured from photo-
graphic dealers. Among these are the
always amusing “Felix the Cat” car-
toons as well as numerous other enter-
taining and instructional features, in-
cluding many of the famous UFA edu-
cational sound pictures. Tt was the
growing size of this list of available
sound movies that led logically to the
development and announcement of the
Filmophone-Radio.

Radio and phonograph combinations
have already heen worked out satisfac-
torily  but the additional problems

Internal and external views of the
new Filmophone-Radio

Science and Invention

Whaft's
New

involved in balancing the other units
with  the movie
projector have not
previously been so
successfully  solved
until  this  instru-
ment was evolved.
Such a combina-
tion will unques-
tionably present
the opportunity of
entertaining the
most critical home
audiences. Iere is
a combination of
quality, variety,
and novelty, to say
nothing of unlimi-
ted material from
which to draw.
Combination in-
stallations of this
order are sugges-
tive of the day
when television
will be added also.

Motor Boat Radio

E have

become
accustomed,
these  days,
to taking the
radio with us
everyvwhere. = §
At first we had %«
to take it in
portable form,
Now set manufac
turers are provid-
ing us with sets for every conceivable
purpose and location. Radio sets are
built into our automobiles, with controls
mounted on the dash, and now we are
being provided with sets for our motor
boats. The accompanying two illus-
trations show the latest models pro-
duced by the American Bosch Magneto
Corp. These sets, we are told, are not
an adaptation of household radio, but
are specially designed and constructed
throughout for seagoing service. The
material used has heen treated to resist
the effects of moisture and salt air, and
all internal units are firmly assembled
to withstand the continual vibration
and motion of motor hoat service. Care-
ful shielding is employved, and inter-
ference suppressors are furnished for
use on the motor ignition equipment.
Two models are made, one a cabinet
model for cabin use, and an independent
chassis model for runabouts.
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Bud Tone Control

HE latest fad in the 1931 radio sots

is tone control. This is perhaps hy
way of being an admission on the part
of set manufacturers that the reproduc-
tion of their sets is not quite 1009,
perfect.  Or perhaps it is an acknowl-
edgement of the fact that no two people
can agree on what is and what is not
perfect reproduction. Anyway, with-
out tone control, your set is not up-to-
date.  You really ought to have that
extra knob to turn. so that vou can
make your loud speaker sound deep and
mellow or high and thin, at will. Ii
your set is an old one vou can bring
it bang up-to-date by fitting the device
illustrated above. "All that is neces-
sary is to place the adaptors (which are
suspended from the hakelite box) under
the two power tubes in vour radio set.
and then set the Bud Tone Control
(which is supplied with a long lead)
m any position where it can be easily
reached while listening to a broad-
cast program,

|

Left—The tuning control unit of
the model for runabouts is in-
stalled on the dashboard with-
out drilling or otherwise mu-
tilating the panel. The unit
has an illuminated dial,
s . single station selector,
. lockswitch and volume
control.

This compact radio set for a cabin cruiser

is bolted on the bulkhead.
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ing Care of

our Car

Do You Want Your Car to Function Smoothly During

the Cold Spell?

Then Take Advantage of the

Following Suggestions

By Arthur George

Consulting Engincer

THEN the temperature drops and
your garage is too cold to work
in comfortably, vour car is likely

to suffer from neglect. Those parts of
your car which -equire extra care are
indicated in the illustrations. Tf you do
not attend to them, some morning your
engire may refuse to start and it may
cost 1 good deal to repair the damage.
The battery is another source of trou-
ble, quite often. The charging and dis-
charging rate, as noted by the ammeter,
is a good indication of its efficiency.
The rate is usually too high in the win-
ter and, if this condition is not corrected
in time, it will result in huckled plates
and a uscless battery. Make sure that
vour engine runs smoothly and evenly
when the car is put up at night; or
starting cold next day will prove quite
difficalt.  And whatever else you forget,
bear in mind that the carbon monoxide
generated hy your engine is a deadly
poison gas. Regardless of how cold it
may be, never work in your garage with
both doors and window shut, when the
engine is running. The top illustration
to the right contains other points worthy
of nate.

It zeems that a clean car defies age:
it certainly works Dbetter than a dusty
one. Just tidy up your car, polish it,
and take it out on the road. It will have
more pep and ability to cover ground.
While most of us know how to clean and
wash an auto, many of us ruin the ap-
pearance of our cars through the use of
strong soaps and excessive rubbing and

AVOID BUMPING TEST AND OIL THE SPARE
THE TIRE CARRIER,  TIRE LOCK OCCASION,
WHICH MAY RESULT ; e

N SPARE. BEING
SAMMED
N TIRE RACK
i

e

3
%

MISALIGNED FRONT

THE TIRE TREADS,
WHICH MISALIGNMENT

2
FUMIRSEE 1S INDICATED BY HARD SEASS:

dry polishing. In the lower right hand
illustration the details for the care of
the auto body are mentioned. [f these
are obsarved, the driver will not only
have the satisfaction of operating a
well-kept car, but the trade-in value of
his automobile will be increased.

You must take care of your tires if
vou want to obtain the utmost in car
service.  Don’t emulate the man who
purchased a set of tires which were
guaranteed for 20,000 miles. He was
so sure he would get his money’s worth
that he neglected to test one of the

1} EAGE AS SHOWH
& LUER S
o

DT EXCERSIVE LSE.
OF GHEASE B3 THE
CLaTCn RL €85E
DA ST gENpw FILTER DEMLS
. G FHIE EACH
Suas ML F e

It's quite essential to know just where to ol
the engine and how to prevent leakage.

valves after inflating. During a long
drive, the tire went flat. Before this
was detected, the tire was utterly ruined.
If vou desire maximum service from
vour tires, if you do mnot want to he
forced to get under your car to change

NEVER RUN

HEELS WEAR DOWN

STEERING .
ks AVOLID BRUISING

IR e e ~—

911

WATCH OUT »  WATCH RADIATOR
R CONNECTIONS TO
AVOLID, 1.0SS OF

CRACKED
SPARK PLUGS - ANTI-FREEZE

1T 1S IMPORTANT
| THAY ENGINE RUNS
PROPERLY BEFORE
LEAVING CAR
OVERNIGHY

WATCH AMMETER
170 TELL IF GENERATOR
OPERATES PROPERLY.
|. 1

& |-

BATTERY ~WATCH = “ CARBON MONOXIDE
CHARGING AND 2 y E| ERQUS.
DISCHARGING

RATE

WATCH OUT FOR
WATER IN GASOLINE .
DRAIN TANK
_OCLCASIONALLY.

AVOID USE OF
BROKEN CHAINS
WHICH MAY DAMAGE
BRAKE RIGGING

-

Check up on your car, using the points
outlined above as the basis.

tires some icy morning, heed the sug-
gestions outlined in the lower left hand
illustration.

The periodic oiling of onc’s car, re-
gardless of the use to which it has bheen
subjected, is not the way to insure the
protection which proper oiling provides.

Your car may need an oiling once a
week, once a month, once every two or
three weeks, or twice a week. When
vou depend upon the number of miles
clocked by the speedometer, vou avoid
useless oiling and are assured that no
parts will go dry. Quite often over-
oiling may do as much damage as in-
sufficient oiling.

Citing an example to illustrate this:
Recently one of my {riends experienced
a great deal of trouble with his clutch—
it slipped.  We found that because of
excessive oiling of the clutch thrust
ring of his seldom used car, grease pene-
trated into the clutch plates and caused
slipping. Never feel too sure about the
oil circulation of vour car. While it is
true that a motor equipped with an oil
filter that has a renewable filter element
seldom gives trouble, a long trip may
clog the filter. It should he renewed
after 5.000 miles of use.

The loss of (Continied on page 951)

NEVER FOLD AN OZEN CAR
TOP WHILE DUSTY OR DIRTY
NEVER RUB OFF A DRY DIRTY

USE VACUUM (LEANER
TO KEEP GRIT
OUT OF RUGS AND

WINDSHIELD WIPER TOP-WASH WITR HOSE AND POL!SH.\ UPHOLSTERY
OVER DRY DUSTY s

-% OR SCRATCMING
PLATE otk
N
f o ) s e ‘V
T, i - % {e“ - 0
H ey 33
! BREAK IN REGARDLESS OF Z s’ e y
NEW TIRES AIR PRESSURE  FOUR WHEEL BRAKES  THE QUICKEST : 7 =
| By PLACiNG SHOULD BE ABOVE ~THE BEST TIRES  TEST OF THE TIRE REMOVE ALL TAR ey
| THE WheRL TERTEETED: FhERERm e RALVEN IATOROL WITH KERGSENE OR AUB" oK O &t
| LS.  NEVER BELOW. THE REAR WHEELS OF WATER A Ie T Rl ?A‘E‘%%":ESROQN%C%SCES
: ON CAR UP SPOTS WITH PAINT,
! HEAVILY. i

To keep the tires of your car in satisfactory condition for o long
while and save yourself buying new ones frequently, and the equally
unpleasant task of changing tires, follow the tips indicated above.

If you use a vacuum cleaner to dust rugs and upholstery, if you
touch up all scratched surfaces with paint, and if you are not over-
zealous in scrubbing your car, it will retain its well-dressed appearance.




912

Science and Invention February. 1931

AGCIC »Foomeree

The master mind of modern mystery, who has mystified Ex-presidents
Harding, Taft, Rcosevelt, Coolidge, the Prince of Wales and other
celebrities, presents another of his magic series.

Mystifying Mind Reading Exhibition

HE magician is blindiolded, and made to
occupy a chair in front of a large black-
board.  Spectators are now asked to come
upon the stage and write series of five or
more numbers.  After they leave the platiorm
the magician's assistant points to any row

- THOUSAND, SiX
VHUNDRED AND
TWENTY FIVE

Occult Strength

ERE is a new and im-
pressive magical feat.
A Chinaman, during a lull
in his magic performance,
lifts a small Chinese girl
into the air, apparently
holding the child by nothing
more than a tiny tuft of hair.
The secret of the effect lies . i
in the fact that both the girl and % i#
the Chinaman wear a harness. The L
girl’s harness has a ring on the back.
The man’s harness has a hook which o
engages the ring. While stooping down [
to grasp the child’s hair, the harnesses
are deftly coupled and the child is
actually lifted and supported by the
body of the magician and not by the
tuft of hair as he would have us le-

--"* HAND . -
A ,/\ g
Y

{
t

the deck and thoroughly shufile the
cards.  The entire pack 1s returned to
the magician.  The wonder-worker ex-

of figures and the mind reader promptly
announces the numbers in order and
adds up the total. The effect is pro-
duced with the aid of a small hand mir-
vor that has been soldered to a ring.
Usually when a bandage is placed over
the eves, one can look down-
ward along the side of the
nose.  The odd position as-
sumed by the performer is at-
tributed  to deep concentra-
tion.  In spite of its sim-
plicity this stunt is effective.

AT

J“'\ l;}#f:‘l:lRROR
¥ e

Money from the Air—
Money Everywhere

ERE is a new f{eke especially

lieve. plains that after years of dexterous adapted for use by the amateur.

.. . manipulation he has developed a with which he can produce from

D|g|+a| Dex+er|fy most uncanny sense of touch ] one to four s1l]ver hal‘ff dollars,

, . whereby he can loc: ; T apparently out of the thin

PLAYING card after having 0 il cate a g g, nr. While the feat it-
been apparantly frecly sclected C37¢ behind his back = % : CHiE 1

by simply  fecling
the suit.  ITolding / OF FEKE
the deck hehind WITH COINS

from the deck is noted by the spectator
who is then requested to put it back into

and a small hair was glued be-
tween the layers making location easy.

* No. 89 of a series on magic appearing monthly.

FTOP VIEW ™\

= ~elf can be produced

) \ without the use of

- D( : a feke, such a

1) "ﬁ's%_ simple  device
%

- ——y him and under
rote GETTING COIN % ¢z, fps T o
YOUR CARD 1S pretense  of 4§ FROM BAGK e . ) gives an ama-
L THE | reading the i OF HAND % teur an air of
g \SIX OF HEARTS J i mind of per- # Y a A i heing an ex-
£ 3 OF HEARTS P , ) i ng
4 -4/ . son  to dis- P & R f| pert Im man-
H R - Rl | ipulation.
g cover which ﬂ:xr;:s i 1Y e “ “]] at or
card has heen FoOmE \.-;,f?,'l_ | _| e 1]111>‘t1(1-
selected,  the g kY i ! uon describes
. e : ~ S
wizard locates W, Y ;Iéw%’__ 1 Ao ;hc ; 181\[6 in
it in a few lg_;:gmq: FEKE y j {;(_tm It s
seconds, . ! S = ¥ N o Hc\h CO]?II—M S0
Secret:  The < e "} ¢ s to make it
playing card, . FLesk = = e 4 qtl-lte .1nv1>_1‘blc at
which  has heen % COLORED =4 SPRING | a short  distance.
forced was secretly L SN J Tn the base there is
treated  beforehand S = a small spring which
One edge of it was split \“\"—:.——r«—;ﬁ/// holds  the coins up

against the clips. holding them
securely (Continucd on page 925)
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Massaging Made Easy

HIS electric patter can serve the

whole family, We women need it
for {acial massages; men will find it
especially useful after shaving. Dadded
rubber tips insure gentle strokes that
will  stimulate  circulation. Those
troubted with dandruff will be interested
to know that special tips are provided
for scalp treatment. Tested and ap-
proved in our laboratory.

It Beats, Stirs and Mixes

EATING cake batter in seven

nunutes, whipping cream in one
minute. mixing a meat loaf in six min-
utes are ordinary operations with this
electric mixer, which has an attachment
for fruit juice extracting. A fonr
quart aluminum bowl comes with the
set, which includes a double beater for
usual mixing, and a single one for mix-
ing drinks in a tumbler.  Tested and
approved in our laboratory.

Electric Table Stove

OR the small family, why not a
portable clectric stove? Though it

Science and Invention
Scientific

Your

By Mary Jacobs

occnpies a space of only 12X15 inches,

this one has two food racks in its oven,
its top acts as a warming shelf. Regu-
lation sized cooking and baking vessels
can be used. The oven lifts off to per-

mit cooking on the round heat plate.
Tested and approved in our laboratory.

HIS Ekitchenette cabinet closed. re-

sembles a walnut secretary-desk.
When opened, there is a completely
equipped modern buffet kitchenette, in a
space 41 inches wide, 20 inches deep
and 6 feet 9 inches high. You can
store, cook vour food, and then keep
it fresh in the refrigerator.

The top contains three shelves, 12737
inches, for china and provisions and
two drawers for linen and silver. An
insulated cooking compartment, finished
in natural lacquer, is directly beneath
the shelves. There is enough space to
accommodate a grill, toaster and perco-
later. Its drop leaf cover provides a
working table 35%3114 inches. The bot-
tom is an eleciric reirigerator finished
in white enamel with two food com-
partments and three ice cube trays.

913

Aids to

omfort

Your Food'Can'f Burn

UST put enough water in the

lower compartment to cook
your soups or vegetables; your
rarebits or chafing dishes in the
upper ; turn on the current, and for-
get all about cooking. An even
temperature will be main-
tained. The current auto-
matically  shuts  off
when the water has
boiled off. Tested
and approved in our
laboratory.

Improved Strainer

HIS set eliminates
the discomforts of
straining. An adjustable
stand, a frame fitted to
the stand to hold the
straining  bowl, three
graded mesh straining
howls, and a roll pestle
for forcing food through
the strainer, are pro-
vided, Tested and ap-
proved in our laboratory.

Quick Breakfast

OAST, coffee, bacon
and eggs, are pre-
pared on the same appliance

(Continued on page 946)

Cooks and toasts
simultaneously.

Names and addresses of manufacturers will be furnished upon request.

R |
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How to Build a

By Doritha

TELEPHONE niche is often

included in the original design of

a house, but countless houses al-
ready completed have to resort to a tele-
phone table and chair. These take up
valuable space in a small home where
space is at a premium. A telephone
niche requires no floor space, and can
be completed by a chair already belong-
ing to the ensemble of the room.

F. Lanctot

brace and bit.

Chisel the line around the entire
opening, tapping lightly on the chisel
with the hammer to insure an even
break through the white coat plaster.
Proceed with the hammer and chisel
through the plaster making each a clean
cut. Go slowly to keep the edge even.
Chisel at an angle to meet the cut and

February, 1931
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Although the process of cutting

a niche in the finished wall is
more of a task than if it were
planned when the house was
under construction, it is com-
paratively simple.

This telephone niche is narrow
enough to fit between two stud-
dings, so sound out where the
studdings are and mark the
places. Draw the curve of the
arch on pattern paper and cut out,
Place the pattern on the wall be-
tween the two studdings, with
top of arch 14 inches above the
top of the telephone sheli. (See
Fig. 1.) Extend the two side
lines down by rule until the
proper dimensions are reached.
The entire opening is 1314”7 X
27147,

—

The telephone niche, when completed,

is very attractive-looking and yet is

flush with the wall and out of the way.

* Pencil and pad can be kept on the

shelf so that you can conveniently
record any messages.

through a hole bored in the lower

A X 27
k|
;\\\\\\\\\\\\

TAPESTRY..--

MoLDING ‘ [Ts

v A'RABRET

TBXY, FRAME

FiG.1

board. as shown at B, Fig. 3, and
the connecting wire from the box
run through a hole in the top of
Fig. 3 at A, and thence through
Fig. 2 at A to the telephone.

It is a regulation of the tele-
phone company that there must
be access to the box, so the front
panel (Fig. 4) must be removable.
The wood frame is made of 7/87
X 1147 stock mitered at the

WA L L

The necessary tools are a wood
chisel, hammer, compass, saw and

P ——

Details of a telephone directory shelf which,
as explained in the text, can be fitted under
the telephone chair.

Front elevation and cross section through the ﬁnishedA

telephone niche

get the plaster out of the center. Bore
a hole to start and with the compass
saw, saw a clean edge around the entire
opening.

If vou find a studding in the way
which you had not counted on, chip it
off with the chisel carefully until you
are nearly through it and saw the re-
mainder with a flooring saw.

Cut a piece of wood veneer or any
flexible wood to fit the back 131” X
2714”7, arched at the top. Nail it in.
Cut a piece 414”7 X 327 for the sides
and nail it in, fitting the center to the
center top of the arch.

The wood should be the same finish
as that in vour home.

The shelf upon which your telephone
sets is 114 inches thick and shaped as
shown in Fig. 2. In the lower half
of the niche a wood form (Fig. 3) is
naited.  Soft pine is all right because it
will not be visible. Tts purpose is to
hold the telephone box. Next nail the
shelf, TFig. 2, on the top of form.
(Fig. 3.)

The telephone can then be connected,
the wire being run through the wall,

corners and rabbeted 14”7 inside.
The tapestry is tacked in and 3
inch molding tacked in to cover
the edges of the tapestry.

Remnants of tapestry can be pur-
chased at little expense from an up-
holstery shop, and a suitable part of
the design used for the frame. Fig. 4
can either be fitted snuglv so that it
stays in well, or it can be fitted with in-
side hinges.

If desired, the wood behind and at
the sides of the telephone can be
papered with the same paper as the rest
of the wall, (Continned on page 929)
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Details of the paneling and shelf of the
niche.

o
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uzzles to

our Wits

P LRRL I B Ll
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Polish

HE Puzzle King presents the fourteenth of a
series of problems, the solving of which will
show if your mathematical ability is bolstered up

by logical reasoning.
November puzzles and solutions will be found on

Prize winners of the

page 942.

TWENTY-FIVE DOLLARS IN PRIZES
FIRST PRIZE of $10 wili be awarded to the person

sending correct answers to the three puzzles, accom-
panied by the best expressed analysis of the Poultry Problems.

A SECOND PRIZE of $5 will be awarded for the next
best analysis and correct answers to the three puzzles.

TEN PRIZES of $! each will be awarded to the ten persons
who send the next best analyses of the Poultry Problemss
together with correct answers to the three puzzles.

Answers must be received not later than noon, February
16, addressed to "Puzzle Editor,” SCIENCE AND INVEN-
TION, 381 Fourth Avenue, New York City.

Al contestants must abide by the decisions of Sam Loyd,
who will examine all papers and award the prizes.

Papers of identical merit, tying for any one of the prizes,
will each receive the full amount of the prize tied for.

Poultry Posers to Ponder

HAVE a letter from a voung couple

who escaped the complexities of city
life by putting their savings into a nice
little country place and launching into
the »oultry business.

The letter goes on to say: “We
started with a mixed flock of twenty-

HE odd numbers representing

cheep, and the even numbers goats,
it will be seen that the two flocks are
fraternizing freely.

Teo shepherd the sixteen animals into
bands of their respective breeds is our
puzzling task, and certain rules will
govern the undertaking.

First let us number sixteen bits of
paper or cardboard, and place them upon
corresponding numbers in the diagram.

The markers are then to be moved
and jumped, one at a time. and never
off tle board, to effect the desired sepa-
ration. A marker may be jumped over
only one other to the vacant circle.
Moves and jumps are all to be in di-
rection of the connecting lines, which
means that diagonals are barred.

It will be noted that one has the
choice of four opening plays. viz—
Move 9. move 10, jump 6, or jump 5.
to the vacant circle.

At the end of operations. the
circle upon which number 5 is posed in
our sketch is to be left vacant and the
groups between which it stands will be
compased, one exclusively of odd num-
bers and the other of even numbers.

five chickens and geese. The chickens
have inereased three times as fast as
have the geese, and we now have eight
times as many birds in our flock. How
many of each kind do you think we had
to begin with?”

While on the subject of poultry let us

Sheep and Goats

Sheep and goat
need not he moved
alternately. Move
or jump in any
order you like, so
long as direction
is vertical or hor-
izontal.

In recording
vour sequence of
moves and jumps,
it will be sufficient
to note the num-
ber of the marker
moving or jump-
ing. For example:
6 jumps. 12 moves.
5 jumps, cte. At
top of solution
sheet set down
the total number
of moves and
jumps  required.
Now to separate
goats from sheep
in the least pos-
sible number of
operations.

inspect the following proposition, which
is advisedly qualified by “if”:

Tf a hen and a quarter can lay a
quarter’s worth of eggs in a day and
4 quarter, how many hens will it take to
lay $3.20 worth of eggs in two days?
There are two poultry posers to ponder.

R
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F.or the Home
Machinist

Correct Methods for Cutting Compound Curves, Large
Curved Surfaces, Cones, lrregularly Shaped Cylinders and
Turning Balls, Both on the Inside and Outside, Are Explained

916

By George A. Luers

Supervisor of Ordnance Design, Naval Gun Factory, Washington, D. C.

OR compound curves it is not prac-

ticable to use radius bars.  The

accepted method is to use templates,
these being milled to the shape required
for the job. In Fig. 1. the work of cut-
ting the compound curve is indicated
and the related parts of the set-up are
shown. The template is secured to the
lathe ways, cither in front of or behind
the carriage, depending upon the prefer-
ence of the mechanic. It can be made
either as an outside or an inside curve.

After securing the template, a contact
guide 15 wounted on the cross slide to
rest and move against the guide face.
A roller is serviceable in the end of bhar,
attached to the tool slide, to provide
easier movement. The lathe tool is fed
to the work, using both {feeds of the
lathe. For alternate cuts the tool is
moved forward in the post between cuts
until the desired amount of metal is
removed.

The turning of a cylinder whose cen-
ter section is of a larger diameter. and
the addition of tapers and curves in the
concealed portions is not an unusual job.
Buffer cylinders, expansion chambers,
or pumps sometimes require this type of
work, Fig. 2 solves this problem for
the lathe hand. Here a template is

ANGLE OF CONE  FORMING PLATE
N i

CARRIAGE
-

SECURED TO
LATHE BED

used as a tool guide. This template is
milled out to the exact shape desired
inside the cylinder side wall. A boring
tool for the lathe is selected, with suffi-
cient length to reach the limits of the
job. unless it is desired to hore in two
cuttings, from opposite ends. The tem-
plate is so secured to the lathe bed as
to clear the carriage. A har with a
roller is fixed to the tool slide, in a

position where it will contact with the
template properly.

As the cutting progresses, the tool
is moved deeper into the work, until
the desired diameters are obtained. Of
course it is not practical to make many
measurements inside the center of the

WORK CHUCKED
ON FACE PLATE

TEMPLATE
N\

TOOL.
CROSS SLIDE

Fig. 2—A boring tool
and a template are
useful in turning a cylin-
der of large diameter.

Fig. 3—To the left is a

complete set-up of

guide strips for cutting
conical surfaces.

cylinder, hut the end measurcments are
sufficient to judge by. 1f these are cor-
rect and the template is right, the cou-
cealed diameters will be right.

Many jobs have conical surfaces and
it is not possible to complete these ac-
curately, using the cross and longitudi-
nal feeds of the lathe alone. \Vith a
guide strip or forming plate you can
develop a cone, accurate in angle and
with a surface finish that will serve for
high-class work. Fig. 3 illustrates the
method of setting up a guide strip for
cutting the cone. With this, either an
inside or an outside cone may be cut.
using lathes equipped with the plain
rest.

The guide strip is a straight bar. se-
cured by a plate to the wavs of the lathe
bed.  This guide is aligned, with a pro-
tractor, to the correct angle. A Dar
secured to the tool slide is positioned
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ROLLER

GUIDE

Fig. I-—A template, milled to the required
shape, is used for a compound curve.

so that one end rests against the guide
bar. This bar may have a roller at the
sliding end.  Using the two feeds, the
work is cut, keeping the bar in contact
with the guide strip. The tool is moved
forward between cuts until the required
dimension is obtained.

The tops of pistons, cylinders. heads,
and many other jobs require a curve
with a large radius. This curvature is
easily obtained through the use of a
radius bar as indicated in Fig. 4. This
arrangement is correct for hoth convex
and concave surfaces. The radius bar
is simply a bar of steel, not necessarily
thick, drilled for two pivot pins. The
distance between the two holes equals
the length of the required radius. One
end of the bar is attached by a pivot pin
to the tool slide. The opposite end of
the radius bar is attached to a pivot pin,
arranged and supported upon a plate
secured to the lathe wavs.

For a concave surface the bar is
set at the rear of the lathe car-
riage. For convex work the bar is
; ?! placed in {ront of the carriage.
+ The only requirement for accuracy
is to have the tool point at the cen-
ter of the (Continucd on page 949

RADIUS BAR BACK OF
CARRIAGE FOR CUTTING CONCAVE
;

_ TuoL FASTENED
SLIDE TO

LATHE BED

|
E - Bo TooL SLIDE

RADIUS BAR
' FORWARD OF
~“"CARRIAGE FOR
CUTTING CONVEX

TURNING
CURVED SURFACES

~ e
FASTENED TO
LATHE BED

Fig. 4—Two ways of getting clean curves,
concave or convex, with a radius bar.
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Wrinkles and

To Loosen Small Metal Caps

SIMPLE and excellent method

of unscrewing small metal caps
from tubes or cans is indicated in the
illustration,

!

! Ve |
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" Wrap a small piece of leither strap
around the cap as shown and “take a
hiteh” in it with the thumb or finger.
If the cap is unusually tight use a
small piece of wood (as shown) on the
side of the hitch and the most stub-
born cap will be removed easily—R. C.
Dcinary.

Novel Use for Garden Hose
HEN my car is being towed or
when 1 am towing someone else’s

car I provide for a piece of garden hose
, to connect the two machines. In each

"J_’[’-ER‘N/ \\/{ \:T_
EI_QF:UNNEL

GARDEN
HOSE

GARDEN HOSE

end of the hose I insert a funnel. By
this means we can communicate, and
because of the few signals which the
driver is able to give ordinarily under
the circumstances. it proves very help-
ful.—C. Bacrwalde.

Home Made Oil Filter

IL {from the crank case of auto-
mabiles and tractors can he fil-
tered and used in numerous places
about the shop, farm, or homne, where
a high priced oil is not necessary. A
tin pail and an old felt hat combined
as shown make a good oil filter.
Should there happen to be holes in
the top of the hat, pieces of felt from
the brim can be stitched over them.
—R. C. Demary.

Science and Invention

First Prize, $5.00

Desk Stand or Bench Trays

T is a very simple task for the handy

man to make the stand illustrated
from several cake tins, a picce of hard
wood and brass piping. Tt can also serve
as multiple receptacle for odds and ends
on the workbench. Of course, after
constructing the stand it's a good idea
to paint it to suit your t
Willey.

SDACER

st/ [
HARD WOOD D‘SC)
RECESSED '

BRA(KET PIPE WITH SPLIT

Painting Your Roof

HEXN the corrugated galvanized

roof on the shed hegins to rust,
it should be painted. One of the best
ways to prevent the paint peeling and
blistering, as it often does on this kind
of surface, is first to apply vinegar to
the galvanized surface, using a paint
brush. Three or four davs later the
iron may be painted. Paint of any color
will stick to the metal without peeling.
—H. £ Chrisman.

Writing Confidential Reports

HEN traveling I use a portable

typewriter for preparing special
reports. [ find it simplifies my writing
on the train. Tt is not infrequent to find
some passengers interested, who are not
satisfied with a glance, but stand close
and look on.  As the reports carry con-
fidential data, T find it convenient to re-
nmove the ribhon or use stencil shift, and
by use of carbon sheet | soon finish my
“copy” without “hurting” the spectators’
feelings—they soon tire of looking at a
blank sheet of paper and move on. Then
my carbon copy ts removed for mailing.
—Mendel Colien.

$5.00 is paid each month for the
best Wrinkle or Recipe accepted
and published in these columns.
All others used are paid for at
regular rates. Address: Editor,
Wrinkles and Recipes.

More Wrinkles and Recipes on Page 959
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Recipes

Fitting Hacksaw Blades to Frame

RECENTLY had occasion to use a
hacksaw with a solid frame for 10-
inch blades, but the only blades T could
get were 12 inches long. I annealed one

HOLE PUNCHED
10" FROM_OTHER
END OF BLADE

ANNEAL ONE END
OF BLADE AND
BREAK

end of the blade in a flame (a picce of
burning coal will do just as well) and
broke it as per the illustration. Then
[ punched a hole just 10 inches from
the other end. [f there is a burr formed
by the punch, grind or file it down.

—R. . Dewmary.

Mechanical Stirrer

OU can easily

construct a me- [
chanical stirrer from %8
an automobile wind- =
shield wiper. One
end of the glass rod
is hent into a small
eyelet and the other
into balanced vanes.
A loop of fairly stitf
wire passes through
the arm hole in the
shaft of the wiper
and through the eye-
let of the glass rod.
—Kenneth R. Gray.

For a Lamp

ERE is a way of making use of last
vear's radio horn. The electrical
unit is remove(l from the horn and a
wooden plug fitted into the neck. The

lamp socket is fastened to this wooden
plug and the lead wires are passed
it—

through a hole drilled through

Harry M. Stecle.

HOLE FOR

cm\‘ |

| [ e

il
i
Ml
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Try These in Your
Own Workshop

Mechanics Are Able to Complete Difficult Jobs With the
Tools Found in the Average Workshop If They Take Ad-

vantage of the Various Tricks of the Trade.

Knowing How

to Do a Job Well the Easiest Way, Is the Fundamental Basis
of This Series

END PLUGGED

Pipe bending is a cinch when you know

how—try this.

ERY few mechanics are acquaint-

ed with this easy way of bend-

ing iron pipes. The only tools re-
quired in this method are a forge and a
strong bench vise. Suppose we are
handling a piece of one-inch pipe which
is to be bent in the form of a right
angle and the bend is to be in the center
of the piece which is seven feet long.
Mark the pipe scam with white chalk.
Plug one end of the pipe with a piece
of rag to prevent cooling by air cur-
rents. Heat the pipe in the forge evenly
for about five inches about the point
where the bend is to be made until the
pipe attains a bright red color. Quickly
place the pipe in the vise with the seam
on the side, as shown in the sketch.
The wvise should be opened beforehand
just far enough so that the pipe will
fit between the jaws easily. Close the

vise until it pinches the pipe lightly
and lift both ends of the pipe at the

TWIST 1?

BIT

STICK IN HOLE
HELD IN VISE

Save yourself the aggravation of watching
your bit turn uselessly when enlarging a
hole . . . simple enough.

same time to approximate the position
as shown in the sketch. These opera-
tions must he made as quickly as pos-
sible. Tt is interesting to note that
the pipe will not slip out while vou are
lifting the ends.

Release the pipe and examine to see
where it will be necessary to rcheat.
Two heats should be sutficient. After
some practice you ought to be able to
make this type of bend with one heat.

Thwist bits cannot he used to enlarge
a hole because the cutting end cannot
grip the wood and therefore will not
fced into the work, If such a job is
fitted even loosely over a stick held in
the vise and the work kept from turn-
ing by means of a nail, the feed screw

BAR

SET IN
. BENCH ;
Sfga N 3

TAPER WEDGE
KEY

I"f DRILL POST
-

—ET -

A bench clamp serves as a third hand which
never gets tired.

end of the bit will have something to
“take” upon and lead the cutting edge
into the work.

Those workmen who do a lot of
bench work should be interested in this
bench clamp. 1t does not require much
effort to build, because the main part
consists of the universallv known and
used ratchet drill post or “old man.”

The arm A of the post is slotted to
take a curved lever. On this lever a
tongue is forged as indicated to be
pivoted in the slot and one end is
tapped for a screw to operate it. A
bar of iron, drilled and tapped with
holes in various places along its length,
permits its use along the bench. the
iron being set into the bench flush with
the top. The taper wedge key on the
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' WOOD UPRIGHT GUIDE
" SQUARED WITH WORK

KEEP BIT
IN LINE WITH
EDGE

5
It's easy to keep the bit squared up with the
edge of your work this way.

vertical part of the “old man” permits
vertical adjustment, so that it will serve
for work of various heights. The ef-
ficiency of this bench tool well repays
the work of making it.

When boring through a narrow strip
of wood the average worker finds it
quite difficult to keep his bit in line with
the edge of the wood. An easy way
of insuring the success of this opération
is to clamp the material which is to
be drilled and an upright piece of wood
together in a vise. It i{s now quite
casy to keep the bit lined up with
this second piece of wood.

The next time you saw a board, try
this stunt. Place the saw upon the
surface of the board. Now if you look
into the saw blade vou will see the re-
flection of the edge that the teeth strike.
Set the saw until the board edge reflec-
ted in the saw appears to meet the same
edge of the board on the opposite side
of the saw. If you get this reflection in
this manner, you will be able to cut the
board perfectly square.

A block of wood fitted over the rear
jaw of the vise acts as a buck-up when
drilling holes in thin metals which have
a tendency to bend under the pressure
of the drill. A half circle cut in the
buck-up board will allow it to straddle
the screw of the vise and so maintain
its posttion.

i
A block of wood, fitted to your vise,

as illustrated, will help you when drilling
thin metals.

If you have any ideas for our
workshop page, scnd them in to
the Workshop Editor, We pay
for them at our regular rates, if
acceptable.
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Fig. |:—3howing
the finished appearance of the
wardrobe.

HIS is the third and concluding in-

stallment of our series, in which

we describe how to make a full
bedroom suite. The other two articles
which appeared in our December. 1930
and January, 1931 issues. respectively,
gave complete instructions for the build-
ing of the dressing table, bedstead and
tallboy cabinet.

Good straight-grained, quartered oak
<hould Le selected as first choice for the
carcase ends (1), while for the top and
bottom (D) plain oak would sufhce.
For a cheaper article, the top and bot-
tom might he of chestnut with lippings
of oak to a width of one inch on the
front edges. As the width of the top,
ends an:d bottom will necessitate joint-
ing, cross-tongueing is advisable.

The top (D) and ends (1) might be
Jovetailed together, dovetails to a length
of 14 inch heing allowed on the top into
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aking a Compact
QOak Bedroom Suite

Part [1]
By J. E. Lovett

the 13-16ths inch finished ends. The
dovetails should first be cut on the top
and corresponding  dovetails  marked
from these and cut on the ends.

When placing the top and ends to-
gether for dovetailing. it will be noticed
that there is a discrepancy in the widths.
This difference is caused by the top and
bottom (D) standing in at the back
9/16ths of an inch to allow for the

muntin (1) and rails (J) should be
grooved to a depth of 34 inch by !4 inch
wide to receive the back panels (C).

Tenons 1 inch long are allowed for
the top and bottom rails into the stiles:
the vertical muntin into the top and
hottom rails, and for the cross rails into
the stiles and muntin.

The back panels (O) might be of oak

back framing.

—_—

Two lengthwise grooves will be
required on each of the ends (E),
one on the iront of each for the
haffit panels (M) and one on the
back edge of cach for the back
frame stiles (G). Corresponding
grooves on the top and bottom (1))
for the hafht panels (M) should be
stopped 814 inches in from each
end,  The sizes allowed for these
grooves to the face edges of the
top. bottom and ends is ¥4 inch. A
glance at Fig. 4 will wmake this
grooving ctc. much clearer.

The top and bottom will also need
mortising for the hatht pilasters (17)
as shown in Fig. 6. These pilasters
will also need grooving to take the
Laffit panels, the grooves in size and
detail to be exactly similar to those
already cut into the carcase ends.

The, hatht  panels  should  be
moulded all round to the enlarged
detail given in Fig 6. Good

quartered oak should be selected for
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The bottom edges of the
ends (E) will need rabbeting for
the bottom board (D). The rab-
bets are stopped 134 inch from the
front, but are right through at the
back (see Ilig. 4). This saves the
rather laborious task of dovetailing
while it will be found that with the
top and ends dovetailed. the bottony
and ends screwed and glued, and
the back framing screwed into
position, this carcase will prove
more than sufficiently strong.

When all this constructional
work has been completed the main
carcase might be glued and clamped
up. not forgetting to clamp up the
haffit panels and the adjoining
pilasters with the top, bottom and
ends. These pieces make up the
skeleton carcase.

Dealing next with the back fram-
ing (G. H. T, J). this might also he
in oak for a first-class jobh, other-

Fig. 2:—Front elevation, plan, and sectional end

view of the wardrobe.

wise in chestnut or ash. The over-
all sizes and details are given in

Tig. 10. The stiles (G), rails (H),

Showing various constructional details.

or chestnut or even of oak ply. and
should be rabbeted on all four sides to
drop into the grooves worked in the
other members of the back f{raming.
This back might now be glued and
cramped up and when dry, screwed into
position on the main carcase.

The shaped blocks (A) might next
be fitted to the main carcase, details
and sizes being in Fig, 11, The timber
for these blocks might be of birch, since
they arc to be ebonized or black enam-
cled.  Care should be taken in slot-
screwing them to the bottom, so that the
main carcase above has free play to
shrink.

The door now remains to be made and

fitted.  Details and sizes are given in
Fig. 5. The stiles (B) and rails (C)

should bhe of straight-grained, quartered
oak and haunch tenoned together. as in
the enlarged detail at Fig. 3. The center

cross-rail  is  just  tenoned  (not
haunched) in the usual way.
An oak-faced plywood panel (N),

14 inch in (Continued on page 928)
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How to Produce Miniature

Images

(2376) Mr. C. D. Whiteworlf, los
Angeles, Calif., writes:

Q. 1. How can I accomplish the illu-
sion of seeing a person in miniature. o
that the image might be visible to sev-
cral people at the same time. I have scen
this thing in show windows., Fre-
quently the same device serves to amuse
the populace at side shows?

A. 1. The effect which vou wish to
achieve may be produced very simply.
The person whom vou wish to feature
is placed in a cabinet and a strong light

is played upon him. In front of and
facing him, a mirror is placed at an
angle of 45° to the horizontal.  Above
this mirror, another mirror is placed
parallel to and with its reflecting sur-
face facing the first mirror. A double
convex or reducing lens is located in
front of the second mirror and persons
looking through this glass will sce the
image in miniature.

The Earth's Atmosphere

12377) Mr. 1. G
Tenn., writes:

Q. 1. Why is it that the ecarth, with
an equatorial velocity of about 1,000
miles per hour, does not act like a
fan and carry trailing winds with it?
Also why can't an airship go up and re-
main motionless for twelve hours and

Riddle.  Jackson,

come down on the other side of the
earth.
A. 1. As the earth rotates about its

axis, it carries with it a stratum of air
which moves at the same average rate
of speed. As the earth turns friction be-
tween its surface and the particles of
air closest to it forces them to turn with
it.  Friction between this layer of air
and molecules of air which make con-
tact with it, cause still another layer of
air to move in the direction of “he
earth’s rotation. In this way the atmos-
phere keeps pace with the earth.

Conducted by
Seymour A. Davidson

People who inhabit the world are
acted upon by the forces which propel
our globe and cause the air to travel
along with it. In exactly the same way
we may remain seated in a railroad
train which is moving at 60 miles per
hour.

As an aviator leaves the ground, he
is still under the influence of the force
which acted upon him while he was at
the earth’s surface. Bv the laws of
inertia, he continues to move in the same
direction in which the earth is proced-
ing and at the same rate of speed. His
own direction of motion is secondary
to that of the carth.

It an aviator were able to fly into
space past the influence of the earth’s
gravitational force and bevond the point
where the air moves along with the
carth and were he able to remain there
for a definite time and could he control
his ascent and descent then he could
travel half wav around the world in
twelve hours as yvou suggest.

Copper Plate Coating Solu-

tion for Photo Engraving

(2378) Mr. A. H. Tan, Penang., S. S.,
writes:

Q. 1. What is the composition of the
solution  which is spread on, copper
plates in the photo engraving process?

A1 The solution used for coating
copper  plates  for
photo engraving pur-
poses is  generally
composed  of  fish-
glue, ammonium
bichromate andliquid

ammonia,  albumen
occasionally  being
added.  The copper

plate has to he pre-
pared by removing
all grease and for-
cign matter. It is
usual to heat the
plate and rub it
back and front with
caustic potash, finish-
ing off by polishing it with charcoal.
The sensitive solution is then poured on
the plate and placed in a whirler to dis-
tribute the coating evenly. The fish-
glue solution, or as it is usually termed
“enamel.” forms an acid resist.

The Oracle is devoted to ques-
tions of general interest to our
readers. Direct mail answers
will be given at the rate of fifty
cents per question.

At What Speeds Are Auto

Engines Most Efficient?

(2379) Mr. Delmore Wechter, De-
catur, Indiana, writes:

1. Recently T held a discussion
with one of my neighbors regarding the
cfficiency of an automobile at different
speeds. I claimed that under the same
conditions a car will go further when
driven at a speed of 20 miles per hour
than it will on a given quantity of
gasoline if driven at 40 or more miles
per hour. Will you please settle this
matter once and for all?

A. L. Your friend was quite right in
his contention that an automobile will
not always run the greatest number of
miles per gallon when driven at a con-
stant speed of 20 miles per hour.

The efficiency of any motor depends
upon the ratio of input to output. Sonie
automobile engines have a smaller ratio
of gas consunmption to horse power de-
rived when driven at a high rate of
speed.  Other motors are more econom-
icallv operated at low speed.

This is a characteristic of the indi-
vidual motor itself and is not an indi-
cation of the efficiency of the engine.

Why the Lamp Will Not

Burn Out

(2380) C. A. Hardking, M.D., Ph.G,,
writes

Q. 1. Will you be good enough to
settle an argument. Here is the case.
1i two three-volt flashlight bulbs are
wired in series, I contend that. regard-
less of their construction
relative to resistance. they
will burn out more quick-
Iy if connected to a six-
volt storage battery of the
automobile typc than if

The lamps, wired in
series, can be connected
to the storage battery or flashlight cells.

their current source were a six-volt
flashlight battery. 1 think that the life
of the lamps will be shortened by the
high amperage of the storage battery.
My nephew says that no matter how
high the amperage if the potential is
proper the inherent resistance of the
lamps will protect them.

A. 1. Your nephew was quite right

(Continued_on page 955)
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he Difference
is in the

Making!

The Advantage is Yours
the H-F-L Way

The fine things are always hand made. This
is especially true in radio. The art advances so
fast, that huge factory-set-ups for mass manu-
facture cannot keep pace. Only a few may ever
own an H-F-L—such qualityreceivers cannot be built in quantity.
At H-F-L each receiver is hand made to the precision of a watch.
EVE RY Eack unir is minutely tested before inclusion in the set. The latest discoveries
: are iacorporated in the circuits. The most advanced designs are followed in
WAY the arrangement of the chassis. Thus, your H-F-L receiver gives you all that radio has
to offer. Buy H-F-L in these great expectations—you will not be disappointed!

THE LITTLE GIANT MASTERTONE

MAKES ITS FIRST BOW TO FAME IN THE FIELD OF FINE RADIO

Entirely new! New in circuit arrangement definire, unhampered! The Hopkins Band S a price lower than the market has ever

—new in chassis design. America’s out- Rejector System is exclusive with H-F-L offered. Here we have a complete, ultra

standing builders of fine radio now pro- and is found it no other receivers. powerful, beautiful tone superheterodyne

duce a supremely fine low-priced receiver at a cost even less than must be

superheterodyne recciver for everybody. paid for an ordinary trf set when secured
A real sensation is thisset. It challenges through the usual channels.

all comparison. Quick as a flash, it falls
Write for Whole Story

into tune with the station selected. With
microscopic fineness, it accepts thatsignal Le i ‘ -
to the exclusion of everything else in the arn_how you can test this record-
air. Even background noises cannot creep breaking, sensational new receiver and
in. With bounding power, it reaches to S8 and h‘??fr f?}‘ d}'OUl‘SCIf. Know the
the outposts of the world in its reception amazing pricc. I;)m out about the great
range. With enrapturing tone, it trans- new circuit embodied in it. Hear the

enthusiastic praise of those who have

already tuned it! All this will be brought

ports you to new heights of musical
enjoyment. New miracles of this wizard- . : : )

to you in a little Brochure which will be
be sent to you FREE ==

like art are brought to produce an entirely

new superlative performance. Yert, all i

this you get at surprisingly low cost. No 8“ request. Maz td"?

more to spend than for ordinary radio! O RONRNOMgan
soon begin to

enjoy radio

Extreme Selectivity

The full value of screen grid rtubes
brought to perfection. Reach out to the
far corners of the earth for unforced,
clear-as-a-bell reception. The sensitivity
is greater than 1 micro-volt per meter—
all over the dial. This sensational circuit
arrangement always provides the reliable
10-kilocycle separation at all volumes—
high or low, at all wave lengths, on local
or far distant stations.

Single-Unit Chassis

A cascaded, one-unit chassis of great
ruggedness. Built like a skyscraper of
steel and aluminum. The dynamic speaker

N=rNDPTA —~—ZC mrQZ—

Sensational New Circuit! is integral with the chassis. All delicate in all its
. . - . parts znclosed and protected from acci- possibilirties.
To combine 10-kilocycle selectivity with dental injury. All units securely anchored
beautiful tone quality has been the dream so that after years of use it still functions DEALERS:
of every radio engineer. But, not until the perfectly. Very compact, measuring only Write for
gerfccuon of the Hopkins Band Rejection 21 inches high, 16 inches wide and 8 Special
Yy

stem was this possible. Now in the
Mastertone this 1s accomplished. Far
away stations, on bands adjacent to pow-

inches deep. Ideal for use in ccnsolette or H-F-L

for inbuilding in the wall. Franchise. \\é

——iP>ID> VMmN ZO=—=D>—-n AR O~

erful locals, are brought in with clarity, . i

volume and full strcgngth. No comprg- Beautiful Console Model HIGH FREQUENCY LABORATORIES O
mising of tonal reproduction by side band This wonder receiver is now available in Dept. A-231,c:|900 No. Claremont Ave, N
clipping. Tune to the station desired and a modern, walnut console in striking ICAGO

!/ the energy in that channel is accepted design. Neat, compact, but a fitting com- o N0 O OO O

panion to the finest furnishings the home

and reproduced. All adjacent stations are
might have. And, best of all, it comes at

o 5 i : g High F boratori . A
entirely avoided. Reception is precise, igh Frequency Laboratories, Dept. A-231,

3900 No. Claremont Ave., Chicago, llI,

AMERICA'S LOWEST PRICED FINE RADIO Without cost o obligation to me, please send me a

LITTLE GIANT | Senhicionmdvonivactsinsrolcr
¢ “ «MASTERTONE» [NNiZGo 00 00a000000000000 9000000000 0000000000000
A Super‘HeterOdyne AR v et et

V_gll_'ll'igﬂ HOPKINS BAND REJECTOR SYSTEM [ U State.............. .

Tman<y DO—=AmM—mx OZ>® nZ=xv0OI
om€QU9 ZO——=UuvmNAm® mU—< Oro0<
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Vet
lost

ERS /|
NGINEERS /-

He rushed 7Y
headlong into
our ofhice. i
might have made
$100,000,"" he
cried. “but now I'v
lost it all!™

Between half-sobs and  self-reproaches, he
blurted out the miserable story A yeur lwfor
he had come to us with an wdea for an in
vention. It had merit and we made several
suggestions for its development. We strongly
advised a working-model to cheek up on ats
vperation. We pointed out that our 25 years
of expertence in developing inventions woulil
nable us to make certain necessary improve-
ments 1n the proposed model,

He left our oflice, went home to his work
shop. developed a rough working-model of
his own and immediately had it patented.
That patent was his prondest possession, Ile
did not realize that the patent guaranteed
pothing but infringements against the exact
niachine he had bult!

In his haste, he overlooked the fact that
a minor additiin to his machine wauld so
have broadenid its use as to allow extensively
larger basic putent clurias, which might be
of great value in the future,

Ie overlooked it iut  others had
His invention, only n year old, was already
as outdated ax Noah'e Ark In its umproved
form it was already beginning to earn a

cgreat fortune—fir SOMEOXNE ELRE !
-_# Have a working model of your Inven
_.,_:-:' ' tion made by us. It enables you to un.

not,

- ‘ derstand better your invention possi-
3 [~] hilities—your attorney will he better
ée‘ able to establish patent claims —your
_No“ financial backer and manufacturer
Y will be more receptive.

Qur guarantee protects you, befare
% disclosing to anyone, even to us
* Write TODAY_ for Free Booklet
““No Wonder They Fail}"

BERNARD & HELLER

Complete Service to [
INVENTORS and
MANUFACTURERS

31 East 1

“5t.NewYo rlr.,.Y.

NEW YEAR - NEW IDEA
PATENT YOUR IDEAS *
Call or send me a sketch of
your invention. Phone LONgacre 3088

FREE{ Inventors’ Recording Blank

Confidential Advice
U. S. and Foreign Patents secured by
z H POLACH EK Reg.PatentAttorney
oUUo Consult. Engineer
@l (234 Broadway, New York ESB

PATENTS

Write for Free Information, JIOW TO ORTAIN
A PATENT and RECORD OF INVENTION —
or send drawing or model for examination,
MILLER & MILLER, Patent Attorneys
Former U, S. Patent Office Examincrs
Dept. C, 1006 Woolworth Bldg.,, N. Y. City
261 McGill Building, Washington, D. C.

MANUFACTURERS
HAVE perfect working models of

practical sound inventions where
manufacturing costs are in keeping
with sales pricés. Weite or call wus today!

BERNARD £ HELLER

31 EAST ITHEIT.NEW YORK, N.Y.
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ADVICE

CONDUCTED BY JOSEPH H. KRAUS

In this Department we publish such matter as
is of interest to inventors and particularly to those
who are in doubt as to certain patent phases.
Regular inquiries addressed to *‘Patent Advice”
cannot be answered by mail free of charge. Such
inquirics arc publislied 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 possi-
ble 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 ex-
plicit. Only one side of sheet should be written on.

NOTE:—Before mailing your letter to this de-
partment, see to it that your name and address
are upon the letter and envelope as well. Many
letters are returned to us because either the name
of the inquirer or his address is incorrectly given.

obtious.

way to this column.

patents.

Yet, there is money in patents.

ANY readers of this column have asked why we do not adwvise
patent procedure more frequently than we do.

L. Questions accompanied by the usual remittance never find their

2. If an idea is considered worth while, wwe protect the inventor to
the fullest cxtent. We do not publish the idea even though such pub-
lication wvould definitely establish a claim of priority.
the tnventor cvery opportunity of filing not only American but foreign

3. By our pointing out the objectional features, inventors may be able
to redesign their products, so that they will be as nearly perfect as their
ingenuity may make them, and so that they will overcome all objections.

4. An inventor once failing to commercialize on lis invention
usually exercises overmuch caution the wext time he develops what
might be a really worthwlile idea; he may allow the possibility of a
surtable financial return to slip through his grasp.

Perliaps the clearvest sunimary of the general situation is gizen in the
folloting cxcellent article by Idward Thomas, an attorney of note and
the author of the book entitled “The Lazwe of Chemical Patents. —EDITOR.

The answeer is

e thus give

Are Patents Worth While?

ANY people have “guessed” that

ten  percent  of  the  United
States patents are profitable.  Other
people have guessed that onlv five per-
cent arc profitable, but I have never
heard any one of the guessers give a
more satisfactory basis for his guess
than a mere “hunch.”

I think that 1 can show that “hunches”
and “'guesses” are unnecessary. | think
that 1 can prove on circumstantial evi-
dence that between ten and eighteen per-
cent of the United States patents are
more than reasonably profitable, [ am
of the opinion that even more than
eighteen percent are worth the money
put into them. And since many of
these profitable patents have hrought
to their owners millions of dollars in
rovalties and other returns, I am sure
that patents are well worth while.

To get my proof that eighteen per-
cent are profitable T turn to my law
books and in these I find printed some-
thing more than fifteen thousand reports
of law suits on United States patents,
But some of these law suits were de-
cided last week, and others were decided
a hundred and twenty years ago. The
United States Supreme Court decided
its first patent case, Tyler v. Tuel, in
February, 1810, and some of the recent
suits are on patents granted this year,
that is the vear in which they were 1s-
sued., On careful study 1 find that there
are, in the law books reports of about
ten thousand suits on the patents num-
bered from 1 to 1,000.000. Some of
these million patents were sued on sev-
eral times, like the patent to William

Woodworth of December 27, 1828, for
a method of planing, tonguing, groov-
ing. and cutting into mouldings, either
plank, boards or any material.

The law books contain reports of
fifty-four law suits on that patent, in-
cluding thirteen decisions of the United
States Supreme Court.  But that patent
stands out as an exception.  Though
many patents have been sued on two or
three times, most patents however were
sued on only once, and, after I eliminate
all suits heyond the first on cach patent
—after [ eliminate all litigation except
the first suit, 1 find that of the patents
numbered from 1 to 1.000.000 a little less
than 8.000 are given in the law books
as sued on.

It is well known that many of the
patent suits decided by the judges are
not even mentioned in the law books or
law journals cither because they made
no stir in the legal world, or because the
editors of the law hooks did not consider
that they were of enough legal interest
to be worth mentioning. 1 have testi-
fied as an expert in a patent suit which
has never heen reported in the law
books or the law journals. The suit
turned on chemistry and on mechanics
rather than law. Some of the chemical
experiments so interested the judge that
he asked me to have them repeated so
that he could observe the details more
closely. The judge decided in our favor
but the editors of the law books and
law journals did not find the decision
legally interesting enough to publish, so
that suit is not mentioned in their books.

(Continued on page 924)
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At the right iz a view of my draft-
ing and specification oftices where
a large staff of experienced ex-
perts are in my constant employ.

All drawings and spec-
ifications are prepared
My Offices in my offices.
Just Across Street

From U. S. Pat,

Protect Your Ideas

Take the First Step Today — Action Counts
If you have a useful, practical, novel idea for any new article or for an W )
improvement on an old one, you should communicate with a competent

Registered Patent Attorney AT ONCE. Every year thousands of appli-

cations for patents are filed in the U. S. Patent Office. F_requenlly two e

or more applications are made for the same or substantially the same o

idea (even though the inventors may live in different sections of the I ‘ 00 S 1
A= ’

country and be entirely unknown to one another). In such a case, the

burden of proof rests upon the last application filed. Delays of even a

few days in filing the application sometimes mean the loss of a patent.

ﬁo‘ lose no time. Get in touch with me at once by mailing the coupon / —_—
elow.

Prompt, Careful, Efficient Service

This large. experienced organization devotes its entire time and attention to patent
and trademark cases. Our offices are directly across the street from the U. S. Patent
Cffice. We understand the technicalities of patent law. We know the rules and require-
ments of the Patent Office. We can proceed in the quickest, safest and best ways in
preparing an application for a patent covering your idea. Our success has been built A
on the strength of careful, efficient, satisfactory service to inventors and trade-mark

owners located in every state in the Union. “‘;&0““ oF NV

ENTION

Strict Secrecy Preserved—Write

AN AOSEES
L

Me in Confidence A

o
All communications, sketches, drawings, etc.. are held in strictest confidence in strong, 2 arnit 'j"ﬁ"""" ot
steel, fireproof files, which are accessible only to authorized members of my staff. .
Feel free to write me fully and frankly. It is probable that I can help you. Highest

references. But FIRST—clip the coupon and get my free book. Do THAT right now.

e b

No Charge for Information
On How to Proceed

The booklet shown here contains valuable information relating to patent procedure
that every inventor should have. And with it I will send you my " Record of Invention”
form, on which you can sketch your idea and establish its date before a witness. Suc
evidence may later prove valuable to you. Simply mail the coupon and | will send you
the booklet. and the ‘'Record of Invention’ form, together with detailed information
on how to proceed and the costs involved. Do this NOW. No need to lose a minute’s
time. The coupon will bring you complete information entirely without charge or
obtigation.

Clarence A. O'Brien

Registered Patent Attorney

[ ]
CLARENCE A. O’BRIEN 1
Registered Patent Artorney :

53-D Security Savings & Commercial I
Bank Bldg., Washington, D. C. ]
—Or- |

Suite 1106, Depc. D-8, Woolworth Bldg. |
New York City |

Please send me your free book, ‘‘How to Obtain a :
|

l

Patent,” and your ""Record of lnvention” form with-
out any cost or obligation on my part.

Name. . . Lhe im0, c@mus s ouiing rims dorobmrpssshiman . -
g Member of Bar of: Supreme Court ot the United States; Hne

Court of Appeals, District of Columbia; Supreme Court,
District of Columbia; United States Court of Claims.
PRACTICE CONFINED EXCLUSIVELY TO
PATENTS, TRADEMARKS AND COPYRIGHTS

() e s A e

o (00850 0 T B0 00 00 D051 400 s e G Be

(Important! Write or print plainly, and address office
nearest you)
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ATENTS SECURED |
TRADE-MARKS REGISTERED {

High-class professional services for
Inventors and Trademark users are neces-
sary for Proper Protection. Ve offer
you our facilities on reasonable terms.
If you have an invention send us a
model or sketch and description and we ||
will give you our Opinion whether your
invention comes within the provisions of
the Patent Laws. Our book “HOW TO
GET YOUR PATENT” 4nd Record
of Invention Certificate sent on request.
Dclays are Dangerous in Patent Matters.
We Assist our Clients to Sell Their Pat-
ents. TERMS REASONABLE. BEST
REFERENCES.

RANDOLPH & CO.

PATENT ATTORNEYS
Dept. 172, Washington, D. C.

Street ......... 00D00000000000 0000000000
City ..ol 00DDDoO 0000D000000000

INVENTORS FINANCE
CORPORATION

Will assist you to obtain protection
when, due to the lack of funds, you
cannot file application for patent
without long and dangerous delays.

UNION TRUST BUILDING
WASHINGTON, D. C.

Chicago representative—N. E. HEWITT
Room 1853, 111 West Washington Street

Write us immediately for free information
regarding our time payment plan for the
benefit of inventors.

MAIL THIS COUPON NOW———

INVENTORS FINANCE CORPORATION
Dept. C, Union Trust Bldg., Washington, D. C.

Please send me particulars with reference to abave
vlan, snd information about the way to proceed.

As one oi the oldest
patent firms in Amer-
ica, we give inven-

tors, at lowest consistent charge, a service
noted for results, evidenced by many well-

known Patents of extraordinary value.
Book, ‘‘Patent-Sense.” free. LACEY & LACEY,
635 F St., N. W,, Dept. 15, Washington, D. C.
Estab. 1869.

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS

Send drawing or model.
WATSON E. COLEMAN, Patent Lawyer
724 9th Street, N. W., Washington, D. C.

PATENTS—TRADE MARKS

All cases submitted given personal atten-
tion by a member of the firm.

Information and booklet free

LANCASTER, ALLWINE & ROMMEL
255 Quray Bldg., Washington, D. C.
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Are Patents Worth While?

(Continued from page 922)

Well-posted salesmen of legal litera-
ture say that the law books include
only about two-thirds of the decisions
of the judges in patent cases. so we esti-
mate that the printed decisions in those
8.000 cases prove that about 12,000
patents were the subjects of cases ac-
tually decided by the judges.

But many patent suits are started
against infringers by owners of patents
and are dropped by mutual consent long
before the suit reaches the judge. My
experience indicates that only about one
patent suit comes to trial before a judge
out of every three suits started, so for
every suit decided by a judge there are
two or more which end somewhere along
the formalities which have to be gone
through with hefore the trial begins in
front of the judge in the court room.
This makes three patent suits started for
every decision made by a judge. Thus
multiplying our 12,000 decisions by 3 we
find thercfore 36,000 patents out of the
first million deemed valuable enough to
cause legal action.

Pocrly Drawn Patents Cause
Litigation

Tt should be mentioned here that most
of the fighting in patent litigation is oc-
casioned by poorly drawn patents, or
patents of dubious strength. for no
owner of a patent and no infringer ordi-
narily cares to spend money in a patent
suit when he feels sure of losing it. We
can put this in other words and say
that the 36.000 patents on which suit
was actually started were mostly such
imperfect patents that the patentee and
the infringer each felt he had at least
a gamble of winning a suit based on
the patent involved.

Tt is my experience that a polite re-
quest to an infringer asking him to stop
trespassing is often all that is necessary
for the reason that a patent is often in-
fringed by a person who is not aware
that a patent has been issued. \Where
the polite request to stop infringing has
failed to produce the desired result a
well worded threat to sue has often
proved effective in my experience. I
estimate that such requests and threats
are sufficient to stop at least two out of
every three infringers, and possibly as
many as four out of five, all depending
very largely on how perfect the patent
is.

The 36,000 patents computed above as
those on which patent suits were started
must therefore be multiplied by at Teast
3 and possibly hy 5, so as to give us our
final estimate of the number of patents
profitable enough to put into a lawyer’s
hands for the purpose of st()ppm«r in-
fringers. Thus the final cstimate is that
108, 000 to 180,000 patents out of the
first million were protitable and in-
fringed, or 10.8 per cent to 18 per cent.
To this must be added the many patents
which are profitable in other ways; for
example, those many patents which
cover inventions which the owner of
the patent supplics to the market himsel f

without competition, and the many other
patents for inventions which a single
voluntary licensee supplies to the market
without competition.

It is true that many inventions are
financial failures, but it is also true that
there is many an invention which the
average person has never heard of and
vet which has brought in a return of
millions of dollars to the owner of the
patent on it. Oune of these inventions
was the process of smelting iron with
dried air, that is air from which the
moisture had been removed by freezing
it out in the form of snow. Tt is said
that if iron is smelted with dried air
there is an average saving of one-fifth
of the coke ordinarily needed. That
patent therefore must have been worth
many millions of dollars to the owners,
yet it was never sued on, so far as T am
aware, and it is not included in the com-
putation of patents above. 1 believe
that it was owned by the United States
Steel Corporation,

Another of these profitable, and yet
almost unheard of patents, was the
patent to Tilghman for the process of
manufacturing fat acids and glycerine
from fatty hodies hy the action of water
at a high temperature and pressure.
That patent was sued on more than
once, and in 1887 the Supreme Court
ordered one infringer to pay damages
amounting to $266,153.86, plus interest.
Doubtless many other patents have been
more profitable than this Tilghman
patent.

The moral is clear: A patent is well
worth while. But it must be a strong and
well-drawn one. The attorney must
know what other inventors have done so
as to steer clear of old inventions, and
he must know how to word the patent
to protect his client. A good patent is
the only kind worth having. An in-
ventor can not expect to get such a
patent unless he pays both for research
work and for legal advice.

$5,000 FOR PERPETUAL
MOTION '

The editors have received thousands of
different designs of perpetual motion de-
vices, and have received hundreds of cir-
cular letters soliciting finances for the
building of perpetual motion machines.

The editors know that if they receive
these letters, there are thousands of others
in this country who get similar letters
and who fall for the claims made in the
numerous prospectuses giving the earning
capacities of the various machines.

Most of the shares of stock for these
perpetual motion machines are being sold
at a rate of $1.00 per share, although some
inventors are trying to sell shares of
stock at $100.00 per share.

Therefore, the editors of this publica-
tion say, “Just come in and show us—
merely SHOW us—a working model of a
perpetual motion machine and we will
give you $5,000.00. But the machine must
not be made to operate by tides, winds,
waterpower, natural evaporation or hu-
midity. It must be perpetual motion.’
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Simple Heat Experiments
(Continued from page 909

A substance in changing from the
liquid to the vapor state takes from its
surroundings a certain amount of heat.
known as the heat of vapm‘ization.'
Therefore evaporation is a cooling
process,
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Acetomide Time and Temperature Chart.

Geysers owe their action to the fact
that water under great pressure must
be heated considerably above 100 de-
grees Centigrade before it hoils. Gey-
sers consist of a deep, irregular well|
filled with water and heated at_the hot-|
tom by the internal heat of the carth
to a temperature far above the 01‘¢li11:xr_\"
boiling point before the vapor pres\‘ure‘
is sufficient to form steam bubbles.  As
these are formed the water column is,
lifted slightly. At first the water merc]_\"
flows away at the top. Relieved of this
weight the highly heated water below
bursts into steam with explosive vio-
lence and throws upwards a colunn of
boiling water and steam.  The water
drops back and after a few hours it be-
comes suthciently heated to repeat the
operation and the geyser again “spouts.”

The experimenter may easily own his
own gevser! Make a metal tube ap-
proximately three fect in length, threc
inches in diameter at the closed end and
tapering to about three-quarters of an
inch at the top. T this tube be filled
with water and strongly heated at the
bottom it will spout at fairly regular
intervals.  The experimenter who is
handy with tools might construct an
artificial geyser in his front yard!

i
!

_ Magic
(Continned from page 912)

in place, vet permitting them to be re-
moved one at a time. The feke is held
Detween any two fingers on the back
of the hand. This enables the con-
jurer to show the palms of his
hands quite empty. The clip can be
disposed of by dropping it into a pocket
in the table or by resorting to the usual
method of pahning.
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§ COUPON ,

X TRADEMARKS
¥ COPYRIGHTS
OUR OFFER: FOR THE PROTECTION

OF YOUR INVENTION
YOUR FIRST STEP—The inventor
should write for our blank form,
“RECORD OF INVENTION.”

Before disclosing your invention, a

E %ﬁ sketch  and dsscription should 'be

e 'ﬂg}g‘f&ﬁ made on our Regord of Invention
Lt s t-t?'_sgugh Blank”, signed, witnessed, then re-
Eﬁ@g’ ﬂg‘ﬁ’ 2 turned to us and we will place it in
—«—ir:--—-—--——fm— i oour fireproof secret files. We will also
J=y =1 ,,ﬁ e Y give our opinion as to whether the
%3-‘-.-*" T ,‘rk_‘% invention comes within the Patent
fu e ’;EW@OFHC(: definition of a patentable in-
.f’!c Mgy M vention. “T'his “Record of Invention”
‘HI\-\E@L’}F/” will serve as “proof of conception”

until the case can be filed in the
Patent Office. There is no charge
or obligation for this service.

VICTOR BUILDING

Our New Building Nearly Opposite U. S,
Patent Office Specially Erected hy
Us for Our Own Use

Write for Our Five Books Mailed Free to Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S, Patents. Our Methods,
Terms, and 100 Mechanical Movements illustrated and described.

OUR TRADE-MARK BOOK

Shows value and necessity of Trade-Mark Protection. Informa-
tion regarding TRADE-MARKS AND UNFAIR COMPETI-
TION IN TRADE.

OUR FOREIGN BOOK

We have Direct Agencies in Foreign Countries,
TIoreign Datents in shortest time and at lowest cost.

PROGRESS OF INVENTION

Description of World's Most Desirable Inventions and Press-
" ing DProblems by Leading Scientists and INVENTORS.

DELAYS ARE DANGEROUS IN
PATENT MATTERS

and secure

TO AVOID DEILAY: YOU SIHOULD HAVE YOUR
CASE MADE SPECIAL IN OUR OFFICE to save corre-
spondence, secure protection and early filing date in Patent

Oftice. You should send us a model, sketch or photograph with
a description of your invention together with $25.00 on account.
We will make an examination of the U, S. Patent Office records
aund if it is Patentable we will prepare the official drawings im-
mediately and forward them for approval. If the invention is not
patentible we will return the fee less the cost of the examination.

PAYMENT OF FEES IN INSTALLMENTS

/Tt is not necessary that the total cost of a patent be paid in one
payment.  We permit our clients to pay for their applications
in three instailments as the preparation of the application pro-
gresses in our office.

ALL COMMUNICATIONS AND DATA STRICTLY SECRET
AND CONFIDENTIAL., INTERFERENCE AND INFRINGE-
; X MENT SUITS PROSECUTED. Our Large., Comprehensive Or-
gam;atmn has been established for 30 years and offers I'rompt, Tfficient and Personal
Service Dy experienced Patent Lawyers and Draftsmen. We shall be glad to have you
consult us or to answer any questions in regard to Patents, Trademarks or Copyrights
without charge,

WE ASSIST OUR CLIENTS TO SELL THEIR PATENTS
Highest References—Prompt Service—Reasonable Terms

= e = v W WRITE TODAY ™ " e st mev s a

FREE ¢ VICTOR J. EVANS & CO.

Registered Patent Attorneys: Established 1898
o MAIN OFFICES: 715 Ninth St., Washington, D. C.

1 BRANCH OFFICES: 1007 Woolworth Bldg.,, New York City; 1640-42 Conway Bldg.,

Chicago, Il1l.; 514 Empire Bldg., Pittsburgh, Pa.; 828 Fidelity Phila. Trust Bldg., Phila-
delphia, Pa.; 1010 Hobart Bldg., San Francisco, Calif.

Gentlemen : Please send me FREE OF CHARGE your books as described above.




926

UNPATENTED IDEAS

CAN BE SOLD

I tell you how and help you make the
sale. Free particulars. (Copyrighted)

Write W. T. Greene
926 Barrister Bldg., Washington, D, C,

INVENTIONS
PROMOTED

Patented or Unpatented, In husiness over 30 years,
Send drawing and desceriptions or model, or write
for information, Complete fucilities, Teferences.
ADAM FISHER MFG. CO., 205-D,Enright, St. Louis, Mo.

Former Plasterer
Now Earning

$12,000 a Year

“When 1 enrolled with the International Cor-
respondence Schools, I was a plasterer and I

didn’t know a thing about blueprints. Today
1 have my own contracting business and I am
able to figure the most diffizult jobs and exe-
cute them to the satisfaction of everyone con-
cerned. My income is between $12,000 and
$15,000 a year. It certainly was a lucky day
for me when I sent in that I. C. S. coupon.”

That's a true story of what just one student of the
International Correspondence Schools has done.  Every
mail brings letters from other ambitjous men and wo-
men telling of promoetions and increases in salary due
directly to spare-time study.

One hour a day spent with the I. C. 8., in the quiet
of your own home, will prepare you for suceess in the
work you like hest.

Mail coupon for Free Booklet
——— o—
INTERNATIONAL CORRESPONDENCE SCHOOLS
““T'he Universal University”
Box 624!-F, Scranton, Penna,

Without cost_or obligation, please send me a copy of
your booklet, “Who Wins and ty,”” and full particulars
about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES
[ Architect [Bridge Engineer
COrchitectural Draftsman L] Automobile Work
1 Building Estimating O rlumbing [JSteam Fitting
[1wWood Millworking Oileating O Ventilation
D <¢Concrete Builder O Sanitary Engineer
L Contractor and Buflder [1Sheet Metal Worker

Structural Draftsman O Steam Englneer

Structural Engineer [ Marine Engineer
D Lleetrical Engineer O Refrigeration
[Electric Wiring CR. R. Locomotives
O Blectrie Lighting O Air Brakes
O Welding, Electric and Gas []Train Operation
O'relegraph Enginecer O R. R, Section Foreman
[O'Telenhone Work OR. R. Bridge and Building
[ Mechanical Engincer Foreman
[ Mechanical Draftsman Q) Chemistry [JTPharmacy
[ Patternmaker [JMachinist [1Coal Mining Engineer
CReading Shop Blueprints  [JNavigation
O cCivil Engineer [ Agriculture
O Highway Engineering
O Surveying and Mapping
[0 Gas Engines [JToolmaker [JWoolen Manufacturing
[ Djesel Engines {(1Fruit Growing [JRadlo
(J Aviation Engines OPoultry Farming

BUSINESS TRAINING COURSES
[ Business Management OBusiness Correspondence
[J Industriat Management DLettering Show Cards,
[ Personnel Management D stenography and Typing
{1 Traffic Management 0] Complete Commereial
[ Accountancy DEnglish  OSigns
[ Cost .Accountant C1civil Service
OC. P. Accountant [Railway Mail Clerk
[ Bookkeeping CIMail Carrier .
O Secretarial Work [J Grade School Subjects
[ Spanish O French High School Subjects
{1 Salesmanship Iltustrating [JCartooning
O Advertising D Lumber Dealer

Name...... - Age
Street Address.

11y MS——
Occupation....

If you reside in Canada, send this coupon lo the
International Correspondence Schools Canadien, Limited,

[JTextile Overseer or Supt,
[]Cotton Manufacturing

Montreal, Canada
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Among the Inventors

AN

quently move.

Notice to Readers:

appreciable period of time elapses between the filing of a patent and the
date upon which the patent is granted.
We regret that it is quite impossible for us to supply the correct
addresses of persons whose inventions appear on this page, nor can we furnish
information about when the product may appear on the market.
prosecuted the patent cases can furnish the most reliable data.
are available at ten cents each from the U. S. Patent Office, Washington, D. C.

During this interval inventors fre-

Attorneys who
Copies of patents

Steering an Auto With Both
Hands Off the Wheel

T last the problcm of the onec-arm

driver, so bitterly persccuted in
most states, has been groen attention.
Z. H.o ITliaims has taken out patent
No. 1777189 for a device which cn-
ables the awto driver to guide his car
without using his hands.  As noted in
the patent papers. “This invention aims
to provide a means whercby the driver
of a wmotor wehicle may control the
steering wheel woith is knees ... there-
by leazing the hands free for operations
other than steering.”  Should  prove
popular with the vounger generation,

Safety Exit for Submarines
Sl'b’MARI‘VE escaping devices ap-
pear to be popular will (nventors
nowadays, whether any of them are
adopted, remains to be seen. After all a
submarine is a war vessel, wot a sub-
merged picnic ground. This one is the

nvention of H. H. Stawmper, patent No.
1777184, Esscuntially the device con-
sists of a diving bell fitted with a tube
protruding on one side which tube can
be connected to a manhole which gives
access to the tuterior of the disabled
submarine.  In operation the tube is
bolted to the manhole under water by a
diver: a plate which has closed the tube
and the manhole cover also are remozed
and a watertight avenue of escape
from the submarine to the bell s cs-
tablishied. - nuwmber of escape tubes
should be incorporated in the submarine
so that all parts of the ship can be casily
cracuated.

Airplane Wings Do Double
Duty as Sails

UST as soon as one wman perfects a
new device another follows swiftly
in his wake and announces that he has

)
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made  the latest wmachine fool proof.
Mr. Enil Just has endeavored to do
cvactly that wery little thing for the
atrplane, if we interpret letters patent
No. 1.773.361 correctly.

The inventor has provided his novel
ship of the air with wheels both fore
and aft so that it can safcely make con-
tact with Mother Earth, pontoons to al-
low it to ride the wawves and a pair of
wings which have been so joined to the
fuselage that they may be raiscd and
used as sails, converting the plane into
a sailboat should the motor fail.
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LEARN AVIATION AT LINCOLN . .. WHERE “LINDY"” LEARNED

We aid our graduates in
ot finding positions.

mechanics !

equipment.

School—more than
buildings and
A modern $100,000 air-
port. Competent instructors. A large
A Ground School tied
in with a large-production aircraft fac-
tory. Twenty years' experience teach-
These factors make
Lincoln one of the finest civilian train-
ing schools in this country,

LINCOLN AIRPLANE & FLYING SCHOOL
226 Aircraft Building,

An  Exceptional
%250,000 worth

fleet of planes.

ing young men,

Science and Invention

Students Shown in this Photo are on Their Way Towards Good Pay Positions in Aviation

Would You Like to Earn $550 per Month?

Air mail and transport pilots received an average salary of $550 per month
during the past year.
you like to earn this big money? Tf so—get into Aviation!

Mechanics' Route Inexpensive Wav—splendid openings for competent
Our course of 400 hours equips you as a Master Airplane
Mechanic—ready for a Good Pay position at airport or factory, or to travel
with a pilot. Then you can earn your way through the pilot courses working
as a mechanic.

Competent mechanics also make Good Pay. Would

Approved by the U. S. Dept. of
Commerce as a Transport, Limited
Commercial and Private, both
Ground and Flying School. Ground
School far exceeds government re-
quirements.

Graduates in Demand—one manufac-
turer recently wrote us, “We need one

also write for our graduates.

airport service manager and will necd
several new mechanics soon.” Others

Lincoln, Nebraska

927

In his book, ‘““WE."' Lindbergh tells about his
early training days at Lincoln

PART TIME EMPLOYMENT—Ilere’s an offer that
will help you get into .Aviation. We can pive you
a part time job to help pay your living expenses
while 1n traintng

Expert Welders
Needed
We also offer spe-
cial course in air-
craft and pipe line
welding. Big de-
nutid  for welders,
$12 to $18 a day.

RADIO DEPARTMENT

Big demand for trained radio men to service and
repair radios, Our Radio School prepares you for
a position at Good I'ay in any radio store. Coupon
brings details.

Coupon Brings Catalog

Giet complete information about Line

coln  School, including  reasonable
tuition rates and part time employ~
ment offer. See actual photos of

our airport, training planes, in-
struction rooms, ete, All in FREE
Catalog.  Mail Coupon for your
copy today!

| . '

I Mail This Coupon |
LINCOLN AIRPLANE & FLYING SCHOOL |

| 226 Aircraft Bldg., Lincoln, Nebr.

' Gentlemen: I'lease send me your catalog, “Aviation I
Beckons You,”” containing full information about the I

| Lincoln School, reasonable tuition and Special Ofter for

I part time employment while in raining, i

1 am interested in: I
| 0O Flying Course [J Mechanical Course
I {J Radio Course ] Welding Course l

Radio Books at Magazine Prices

NEW SHORT WAVE MANUAL

Experience the thrills of the Short Waves—of hearing
Europe, Africa or Australia direct as clearly as native
stations. This big book, replete with illustrations and
How-to-Build diagrams and plans, crowded with 28
chapters by Lieut. Wenstrom, Marshall, Spangenberg
and other foremost S-W authorities, represents the
last word in authentic S-W data. The most complete
up-to-the-minute short wave manual ever published.
Brn}gs you more information than books

selling at ten times its price, Shipped, oc
prepaid, to your home for only «eeseeecas

RADIO AMATEURS' HANDIBOOK

Sometimes called the Radio Amateurs’ Bible. 30 pro-
fusgly illustrated chapters bring you 10 How-to-Build
articles, with complete instructions and diagrams; new
radio wrinkles, DX hints, data on the new tubes, an-
swers to AC problems, and helpful, money-saving
ideas for the radio service man., 96 illustrated pages.
Large 9 by 12-inch size. Beautiful colored

cover. Shipped, prepaid, to your home oc
for only ...

I R N KR

or FREE with RADIO NEWS!

RADIO TROUBLE FINDER
& SERVICE MANUAL

Ever have your radio reception fail or become distorted
just when a big program was on and you wanted to
hear every delicate inflection of tone distinctly? That’s
when this big, new book is worth its weight in gold.
in simple words and easy to understand charts and
pictures, it shows you how to find and correct any
radio trouble quickly. Just the book you need for
improving the reception of your set, or for starting
a profitable repair business of your

own., Shipped, prepaid, to your home for 5°c
only......... 000000N00J0003A000000000 o

1001 RADIO QUESTIONS and
ANSWERS

If you own a radio, you need this book. Everything
you want to know about radio is in it, from “How to
Kill Outside Radio Noises,” to a clear description of
the newest tubes and how to use them. If you have a
question on radio, here is your answer and a thousand
more. 96 illustrated pages. Large 9 by

12-inch size. Beautiful colored cover. 5°c
Shipped, prepaid, to your home for only..

r-------------_--__--- Clip and Mail TODAY! ----------------..II-"
: Radio-Science Publications, Inc. F R E E 0 :
s Dept. 2502, 381 Fourth Ave., New York, N. Y. d s
8 B q q q

: Sleel;;(l:;nigiow?lelngnitst}:llr‘:cemies epnocsltor;ael&i the Radio Books I have goukmaél\}l‘%‘i%?;?’{o"ﬁg}gle q‘t’lovﬁgf;}g :

" Y * o with

» [J New Short Wave Manual O Amateurs’” Handibook N(E,\\'SS at a reduced price. To accept this [ ]
[] O Radio Trouble Finder and [J 1001 Questions & Answers offer check square below. L]
] Service Manual :
| ]

] Ship me ENTIRELY FREE the &
B Name . oviiiiintiiine vt eerosnsesoannarnioens 0000 00000000 D Radio Book I have checked above [ ]
L3 and enter my subscription for the next L4
[ ] Address eleven big issues of Rabio NEws at the L
H P Ceenen i aeneaeees pecial price of only $2. which I enclose. »
1 (Regular newsstand price of Rapio NEws :
1 City and State .... $2.75.) H
!----------- eSS RN T DRSS




All Shipped

FREE

ON APPROVAL
NEW 1931 EDITION

Whether you are
helper, expert or
owner or driver, if you're inter-
ested in autos, by all means take
advantage of this opportunity to
see the latest amd most complete

mechanic or -
student. auto- e
U, @ Aviation Motors
In addition to
being a complete
exclopedia ot au-

work on autos ever published. tamohite en-
Written by a large group of gineering  these
America’s  greatest  automotive books  contuain
engineers. Simple enough for men 0 pages on
with little schooling to under- ion Motors,
stund. yet in daily use by hun- Inmuln" to you
dreds of engineers, service <11(mn the newest and

superintendents and fo latest
an authoritative RV LIU \(‘]a tion
Cyclopedia.

informa-
obtainahle.

You Can Fix Any Car
You can take out “‘play’ in differential.
the “‘shimmy’ in s ing.  You can reset TIMING.
You can put your finger on engine trouble without
guessing or tinkering. You can |)u|] the starter off and
fix ft. You can adjust and repair tran. on, engine,
rear axle, bearings. THESE BOOKS TELL HOW, and
they tell you how to do any and every auto job right the
first time,
Nearly 3.000 pages, over 2,000 illustrations. wiring
diagrams, equipment, charts. ete., amd so new that they
cover all the latest developments such as FRONT WHEEL

drives, ete,
Amazing FREE Offer

There are no strings to this offer. It means ju<t what
It says—mail the coupon and the hooks will he sent to

you for free examination, If
'Jlffy Index after 10 «days’ uze, you want
You don’'t have to read to keep them. send only #2,
the books through. the then $3 per month until the
special  Jiffy Index en-  speeial  low price i~ paiil.
ables you to put your Otherwise return the books at
finger on the information  our expense and you will
wanted in a jiffy. owe Us nothing.
Al L T o R T T

AMERICAN TECHNICAL SOCIETY, Dept. A-225
Drexel Ave. at 58th St., Chicago, Illinois.

T would tike to see the new 6 volume 1931 edition
of your autemohile hooks but without any obligation
to buy. T will pay the few cents delivery charges
and wlil examine the books and return them at yo
expense in 10 days unless I like them. in which case
T will send yon £2 then and anly $i per month until
the special price of only %24.80 is paid. You are to
include fyee consulting membership eertifieate in the
Amnerfean Technical Society.  Send brand new 1931
edition,

You eun kill

Name

Street

@ occoooooooaocacagacaccascaaas

Employer's Name

Employer’s Address
’b-------------------------;‘

; STUDY AT HOME

Big eorpo-
y men with iegal
training. Law-trained men earn

- $5,000 to 510 000 Annually
¥ We guide you step by step You can train at home dur-
_ inx spare time. Degree of LL. B, confesrred Succegs-

ful graduates in every section of U, S. We furnish

a!l text material, including fourteen.volume Law Library, Low cos t

terms. Get our valuable 64-page *'Law Gmde" end ‘‘Evidence’
books FREE. Send for them NOW.

LaSalle Extension University, Dept. 2384. |..

Chicago
The World’s Largest Busii Tralning

Training for men of am-
l(;itmn and limited time.

HEIeCtrica oneise,  eomprehensive

course in Thenretical and Practical Llectrlcal

Engineering sii.ii

ematics and Me-
chanieal Drawing.

Students construct motors, install wiring, test elec-

trical machinery. A thorough course designed to be

completed in one college year.

THIRTY.SEVEN YEARS of successful experience

assures you maximum training in minimum time,

Send for free catalog

BLISS

ELECTRICAL SCHOOL
l 162 Chicags Ave., Washingten,D.C,
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Making a Compact Oak Bedroom Suite

(Continued from page 919)

thickness, should bhe pinned on to this
door {rame and the pin holes stopped
with grey wax filling. This panel should
overlap the inside edges of the rails and
stiles by 34 inch.

For fitting to the carcase. 14 inches is
allowed on the width of the rails and
stiles.  An alternative method of con-
struction is to irame a solid panel into
the stiles and rails Fig. 8  This is the
best way but is more costly and entails
much more work, and is therefore given
as a second choice.

The decorations on the door and haf-
fits (P, Q, R. S) are not very claborate.
The white panel and hafiits are raised to
a thickness ol % inch. Those on the
haffits are to be circular fret cut The
top facings (R) and (S) arc also raiserd
off the white sycamore facings to a
thickness of 24 inch. These are allowed
in ebony or might be of birch and ebon-
ized. The facings should be glued and
pinned only to the panels, and the pin-
holes stopped.  Lastly, rub the whole
jobh down carefully with fine No. 2 glass
paper, taking care not to cross the grain
ol the wood.

A suitable section for an ebony turned
knob is given in Fig. 9. This could he
carried out by a local turner very
cheaply.  The knob is not intended to
trn a lateh, but simply fixed to the
door-stile by screwing and glueing.

The interior fittings comprise a sheli
(K). hanging rail (L) and Dbrass rod
and hooks.  The shelf might be fixed
about & inches or 10 inches down from
the underside of the carcase top on
bearers.

FIG

DETAILS OF
DOOR JOINTS

w

FIC.S

DETAIL SHOWING

CONSTRUCTION
OF DOOR

DETAILS OF CARCASE JOINTS

Details of the carcase ard door.

The hanging rail should be screwed to
the back framing (G) and (1) directly

under the sheli. the hrass rod being se-
cured central lengthwise of the job,

about 2 inches down under the shelf,
The amateur polisher after a little
practise, will findd this finish  quite
simple.  The wardrobe should first be
well brushed the way of the grain with
a stiff dusting brush. to remove all sur-
plus dust in the grain and on any ar-
rises. The whole exterior should be

treated with a coat of grey water stain
or diluted walnut water stain. When
dry, it will be found necessary to rub
down the raised grain with a fine
flour paper, this to he done very lightly.
Afterwards treat with another coat and
leave till quite dry. A coat of French
white polish should then be rubbed on
and pdpered down till dry. This coat
of polish is essential as it prevents the
open grain of the oak from ahsorbing
too much of the preparation dpplle(l
for the finishing coat.

To make this pleparation obtain some
of the hest white lead and two or three
cubes of Reckitt's blue.

Thin down to the consistency of
paint, grinding the hlue cubes to a
powder. Gradually mix this blue pow-

der with the white Tead until a light blue
color is obtained.

A wad of soft cloth should be made
up into a pad and soaked in the mixture.
The whole exterior of the wardrobe
might now be covered with a coat, ex-
cept the bases, which are to be ebonized.

When the coat has been on for about
five minutes or less, wipe off the entire
job with a piece of chamois. The wip-
ing off must be well and thoroughly
done, and the blue paint should be left in
the grain when the surface is clean.

Afterwards get a good soft cloth and
well polish the job until a gloss is ob-
tained.  No coat of French polish is
needed on top of this preparation. This
finish is final. and when dry will never
rub off or rith out of the grain. not even
when washed.

It is well for the beginner to try a
couple of sample panels first in order
to get the right blue shade and the right
way of applving it, The effect, when
finished correetly, is a pleasing lmrmony
of white, blue and black. as well perhaps
as something distinctly modern.

THE CUTTING LIST

Long Wide Thick

Ft. Ins. Ins. Ins.

A-—1 Block . 1 8 4% 1%
B—2 Door stiles 5 334 s
C—3 Door rails ...... 1 4% %
2 Top and hottom, 3 215 19/2 13/16

> Carcase ends. ... 35 434 20 13/16

> Dilasters ... .. 5 41 2 13/16

> Back stiles. ... .. b 43 3 54

2 Back rails. .. 2 1014 3 5%
Muntin 5 034 3 5%

] Cross 14 3 5%
K—1 Shelf 1Y 17Ty 5%
I.—1 Hanging rai 3114 3 $%
M—2 Hafht panels D 3% 874 9/16
N—1 Door panel ... 4 103§ 151 %
O—4 Back panels.... 2 415 1514 516
rP—1 ¥ 1ng ......... b 8 18
4 Facing ......... 61 414 1%
......... 53 53 iz

S—1 Fucing ......... 414 415 1§
Metal fittings as follows: Three 214
inch brass hinges: one wardrobe cup-

hoard lock 1 inch to pin.
brass thread escutcheon;

to left; one
one 34 inch

diameter brass rod. length 3 feet, 134
inch; six sliding brass coat heoks; six

fixed ditto;  two French pyramid
catches for donors; four l-inch silvered
domes of silence for blocks.

The above sizes are strictly net, with
the exception of the door stiles and rails
which are allowed 14 inch wider for
fitting to carcase. Allowance must he
made therefore for planing, cutting
and general cleaning up.
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A Telephone Niche
(Continued from page 914)

cr it mav be lacquered or finished in
other artistic ways.

The half round molding is cut in the
arch curve as a finish for the upper half
of the niche and nailed on. The same
half round molding is made to form a
square 14”7 X 14”7, mitered at the cor-
ners and nailed on the outer edge of the
lower half of the niche. The remov-
able panel, Fig. 4, fits in this square.
One inch brads should be used and the
holes Alled with putty tinted the same
color us the woodwork.

A practical place was found for the
telephcne  directory  underneath the
chair seat.  (I7ig. 5). Tt can be pulled
out easily by placing the palm of the
hand under the chair seat and slipping
it out. It can he easily replaced, is out
of sight and alwavs accessible,

The directory holder is shaped as
shown in Fig. 5, and made of soft pine.
The front is left open to insert the di-
rectory, the curve being cut out so that
it can be more easily slipped in and out.
Two preces of pine, 34”7 X 17 X 1015”
for the sides and one 34”7 X 17 X 912”
for the back were nailed from A to B,
B to C and C to D. This gives ample
height for the directory of this com-
munity to slip in and out. If the di-
rectory is thicker increase the height of
the three strips to insure case of
maniputation.

Molding Hollow Concrete Posts

NOVICE often finds difficulty in

getting a good surface on cast
concrete, especially if the molded sur-
face is in a vertical position.

The {ollowing procedure proved suc-
cesstul on a pedestal with a 10-inch
diameter.

Insert a hollow tube, such as a rain
spout, into the center of mold to act as
a core. Till the core with dry sand:
Then cast the concrete verv wet and
as fast as it fills the mold draw up the
core, being careful not to advance the
position of the tube too fast. Cast a
few inches of concrete at each pouring.

The gauge soldered on the bottom of
the tube permits you to keep the hot-
tom of the tube about 1 inch helow the
surface of concrete.

As the concrete is poured the tube is
raised, permitting the sand to absoth
the surplus moisture, avoiding laitance
and segregation which are always pres-
ent in a very wet mixture.

Removing surplus moisture makes a
strong, lense mixture causing the cast
to take its initial set quickly. Without
an absorbing core the top portion of the
cast will he disturbed by the passing of
surplus water from the portion of con-
crete heneath, as water always works
upward causing the top layer to be very
weak and ugly.

This method of casting has the fol-
lowing advantages: It gives speed,
economy, strength and beauty and can
be used to advantage on columins, urns,
boxes, posts, etc.—C. L. Sample.
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A BETTER JOB. ..

I'll send you my Job-Securing
Pay-Raising Plan

Every Man inThese
industries Should
Write for “My
Job-Securing,
Pay-Raising Pian”

[J Metal workers
[J Builders

[J Pipe fitters

O Tool mekers

[0 Telephone workers
[ Pattern makers
[ Steam fitters

[ Engineers

O Railroad workers
bemists

Textile workers
Radio workers
Factory workers of all
kinds

Mill workers
Electricians
Machinists
Structura! workers
Bridge workers
Auto mechanics
Steam engineers
Ventilation engineers
" [J Section foremen

Air brake workers
Coal miners

Boiler makers
Carpenters

Lathers

Contractors

Electric and gas weld-
ing men

Telegraph workers
[ Building estimators
O Foremen of all kinds
[J Plumbers heating

O Surveyors

0O Section workers

[ Highway engincers
[0 Navigation men

O Brick layers

[3 Plasterers

O Aviators

CHECK the WORK You Are DOING~Tear
Out this Page and Mail It for BOOK=FREE

If you have a job or have ever worked in any of these industries, and want a
better job, ask for this book. Put your name on the coupon. It will cost you
only a two-cent stamp.

1 help you to a better job by training you for practical work in plan draw-
ing, blueprint making and blueprint reading. By practical training, which
you take at home, I make you proficient as a draftsman.

The blueprint and drawing are the language of mechanics, You cannot
advance as far as you should without a knowledge of that language. One
idea given to the boss in a blueprint made by yourself may promote you
and raise your pay.

If you don’t know blueprints, you cannot speak the mechanical language
and you cannot tell anyone just what your idea is.

After I train you to know blueprint making and reading and to be a prac-
tical draftsman, you are ready to step into a job leading to salaries of from
$75.00 to $200.00 a week. Many men I have trained are earning this money.
1 can prove that John Savadge, trained by me, makes $300.00 a month. Earl
J. Dupree, trained by me, refused $600.00 a month because he makes more in
his own business. A. H. Bernier, trained by me, earns $7,000 to $9,000 a year.
Arthur Dewalt. trained by me, makes more than $400.00 a month.
D.C. Stroop, trained by me, makes $475.00 a month.
L.V. Broughten, trained by me,
makes $300.00 a month.

- Here are

: et : § . thetools

I TrainYouat Home (REr—greagh >
for a BETTER JOB! - g

\ —

e, h\

auop anpy nos IDY 1AM 10.—D43Y qol A0k FEEllle )
0 DOO0000oo0ooOoboooga oood
o

You don’t need to Jeave home to take\ %
o

this training. Neither do youneed ex- 5 "
As soon
as you become

perience nor more than a simple edu-

cation. Your age makes no differenc

just so you are over sixteen. While you \WJ my student I will send

are learning in your home to be a drafts- = you this fine imported set of
drawing instruments shown here

man, I make it possible for you to earn
| FREE JOB-SECURING Pi,

) extra money. When you
have finished, I help you to secure a position. If,
after you have taken this training, you are not en-

tirely satisfied, I return all of your money. : ENGINEER DOBE, Div.14-22
F U EAR LEss 1 1951 Lawrence Ave., Chicago
l Yo N ] PPle!%sg gendPrlne ,fre;luf ?ll ctln)stéf';aMy Job-RSeIcuring ang
3 Pay-Raising Plan ’, also free Dr; man’'s Rule.
THAN $70.00 A WEEK ;
Put your name on the coupon — check (V) where you 1 1
work or have worked above—tear out this page and mail ]_\{a_'r:u ,-‘___-_’!"."_---_
to me. I'll s,gnd the book, “‘My Job-Securing]nnd Pay- g
3 e
]
1951 Lawrence Ave., Div, 14-22 Chicago PostOfics State
B IVEN Powerful -
=1 BOTHG N Six Tube Radio set —

builtunder RCA Patents. Beautifullarge eab- ;

inet—or Hamilton22-calibre Rifle. Given for sellingonly

12 boxes UCA-MENTHO Healing and Vapor Salve at 25¢ ea. with pere 0 y
h\ fome free tobuyers, remitting as per pianinpremium ertalog Send l 3 l
nomoney, Wetrust you, UCA-MENTHO Co,, Dept XA77 Chicago ‘

| PLEASURE or PROFIT

A fascinating hobb; or a profitable businesy
can now be yours. Prepare quickly at bome
under the personal guidance of lcading ex-
perts in the fine art of photography. No
B experience necessary. Full or spare time.
# Many earn while learning. Our thorough
studio method also qualifies you to filla well
paving position upon graduation. Send cou-

pon below at ance for FREE bookiet, Op- ©
portunities in Modern Photography. g 8
— - -——— - —-— - - a OB O oo
AMERICAN SCHOOL OF PHOTOGRAPHY . on s For 0 oy P?’;te"g‘\v‘“%ie“'
3601 Michigan Avenue Dept. 1422 Chicago, (ils res- iﬂ‘ 54‘0 {0 Bl O o). 3.
Send booklet, Oppertunities in Modern Frotography, and full infore W 11 W 0! o

mation, REE g0y SaoBgrest B oot ik,
Fc z ;&e\\‘\‘;«a‘?\t_ C.S‘g?ﬁg‘\:;&
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How To Use
MOTOR-DRIVEN
Woodworking Tools

First Manuals on This Subject!

No man who works with wood can afford to be without
these two new books. They tell how to plan a modern,
motor-driven workshop—how to select and use properly
the Jointer, Rund Saw, Circular Saw, Wood-turning
Lathe, Moulling Cutter, Boring and Routing Machine
Scroll Saw., and Sander—how to perform numerous un-
usual and useful operati ws on motor-driven machines.
Hundreds of Photographs, Drawings
show the proper method of operating each motor-driven
to0l.  Also close-up views that explain everything—
diagrams and Iayouts of inodel motor-dviven work-
shops.  Hundreds of important questions answered,
2 Volumes—$1.00 each—Worth $10
Volume I cavers: Planning Efficient Workshops; Tow
to Judge Efficiency of amnd Operate Jointer, Moulding
Cutter; and numerous Circular Saw Operations; Vol-
ume IT covers: Correct Operation of \Woodturning
Lathe, Rand Saw. Boring, Routing and Mortising
Machines, Scroll Saw, muny other
operations.

Read Them 10 Days
AT OUR RISK

Mail a’one dollar bill for each volume, and
we will s8hip postaye prepaid. Or, send no
tnoney, and_ pay postman i arrival, plus
i postage  Either wuy. satisfaction guaran-
I teed or your money refunded.

WOODWORKERS EDUCATIONAL DEPT.

(Divisionof Delta Mfg.Co.) Milwaukee, Wis.
1663 Holton Street, Department 14B31

NewAdding Machine /=
Fits Vest Pocket! /i35

Adds, subtracts, multiplies, and divides
like $300 machine—yet it costs only
$2.50. Weighs only 4 ounces. Not a
toy — guaranteed for lifetime, Per-
fectly accurate, lightning fast. Sells
on sight to business men, storekeep
crs, liomes — all who use figures,
Write at once for Free

Sample Offerand Mon- AGENTS
ey-Making Plan, 1004 Profit!

Your &Z5%

Professional Keyard
on the World’s . . .
Finest PORTABLE

The Remingion writea your lan-
guage! Whatever your work, the
proper keyboard, carrying the
evmbols and characters peculiar
ta your profession, may be placed
on your new Remington Portable,
There is no extra cost.

Take a Remington Portable with
you, everywhere—type your pa-
pers.reports.instruetions,“*onthe
spot,” Call our nearest office or
write direct for complete infor-
mation.

Remington Rand

BUSINESS ERVICE

BUFFALG NEW YORK
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How to
Cut-Away

February, 1931

Make a

Bookcase

By Dale R. Van Horn

F vou have an overflow of books you'd
really like to keep handy, vou can do
it, even if vour wall shelves, hookcases,
and book racks are crowded. Just make
a cut-away bookcase. It's child's play
to construct, aud. properly finished, will
be an ornament for vour living-room
table, for standing against the wall, or
for putting on your dresser.

All the bookcase consists of is four
pieces of wood—two of which are alike.
It will take but a short time to cut out
and put them together. Scrap lumber
is an excellent source of material, but
vou can get a white pine board six feet
long and twelve inches wide for very
little.  This will insure good, clean lum-
ber to work with.

The end pieces are of the size and

_______ R S|

15G XT"X 3/a"
1-GXGEX ¥a"

This drawing shows clearly the outline design

of the ends and the staggered method of

fitting the shelves. Full dimensions are also
given.

shape shown in the accompanying cut-
ting chart. The design is transferred
to one end of the board and cut out in a
jiffy on the band saw, Lacking this, use
a coping saw. Then smooth up the
edges with sandpaper. In addition to
the two ends vou will need two shelves
I8 inches long. One is 674 inches wide;
the other 7 inches wide.

Assemble with 8-penny finish nails,
countersunk, and apply  best quality
liquid glue to the shelf ends. Run a
thick line of glue along the ends mid-
way between the sides, then nail. and
the glue won’t ooze out. Countersink
the nail heads and cover flush with
putty.

Note that the bookcase sets away from
the mop hoard and a step effect is cre-
ated. Yet the job has pleasing lines and
while it naturally belongs against the

Iwall, it will set out without support,

e
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The finished cut-away bookcase. Note the
pleasing, unusual lines and the sense of
stability, even though it does not look

cramped when placed against the wall.

with or without hooks on the shelves.
If vou have a spindle shaper, the edges
of both the shelves and the ends can be
made nicer, but as it is, the result is
sturdy and substantial.

The shelves shown were painted gray,
then edged with Chinese red—a pleasing
comhination.  The finish can be done
equally well in gum. either sap or select
and stained.  Or walnut or oak stain
can be used and the usual clear finish
apphied afterwards,

As a matter of fact, vou may find this
little case very useful for carrving out a
color scheme in a room. As it is quite
small. painting it a bright color will
liven up a_room. without giving it the
bizarre effect some larger brightly-
colored object might.  1f vou wanted a
particularly pretty case, vou could use
a transfer design for the sides.

2
3

One of these small sanders placed in a lathe
will make short work of the smoothing up of
the band saw cuts, and impart a clean finish.
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Side Bands and the Stenode

(Continued from page 889)

the same way if we have a wireless
transmitter sending out a carrier wave
of constant frequency i, which is modu-
lated by a microphone so as to produce
fluctuations of amplitude with frequency
nt, the effect on a receiver at a distance
would be just the same as if two carrier
waves were being  simultancously
emitted having respective {requencies
of V4 (n-m) and 15 (n—m).

Since we cannot detect electric waves
except by some receiver. it is Impos-
sible to decide whether the transmitted
effect travels as a modulated single wave
or as two unmodulated constant-ampli-
tude waves, or whether the two com-
ponents of the single wave are treated
by or due to, the receiver itself.

"A subject however which is ex-
tremely practical and important is_the
discussion of the qualities the receiver
should possess in order that it may re-
produce as accurately as poss.ll)le th.e
sounds made before the transmitter mi-
crophone, and which are tran:x‘mittcd as
a modulated carrier wave train.

Every wireless receiver, no matter
how complicated, is equivalent to a
single oscillatory circuit having a cer-
tain inductance. capacity and resistance.
The resistance absorbs energy and tends
to damp out free oscillations.

The logarithm of the ratio of the am-
plitude of two successive free oscilla-
tions in the receiver is called its decre-
ment.

Receiver Response

When a carrier wave falls on a wire-
less receiver, if the latter has a large
decrement, the oscillations will take a
relatively long time to work up to their
maximum. If the carrier wave is stop-
ped, then the receiver oscillations \yill
die away quickly because of the high
degree of energy dissipation. On the
other hand, in a receiver with small de-
crement the oscillations will build up
quickly but will tend to persist after
the carrier wave impulse has been with-
drawn.

When the receiver is picking up
broadcast music or television impulses,
there is a very rapid change in ampli-
tude of the carrier wave incident on the
receiver aerial.

Hence, in order to reproduce ac-
curately, the receiver must respond to
these rapid changes, or be very nimble.
But the ordinary receiver cannot do this
well. Tt has no sooner adjusted itself
to one amplitude and frequency modula-
tion than the incoming wave changes
to another amplitude and modulation
irequency.

The irregular variation of amplitude
may however, in virtue of Fourier’s
theorem in mathematics, be resolved into
the sum of a number of components of
simple harmonic modulations, each of
constant amplitude and frequency. Each
of these in turn can be resolved into the
sum of a pair of unmodulated constant
amplitude carrier waves of different fre-
quencies which constitute a pair of the
so-called side-band components. The

whole complex, irregularly modulated
carrier wave is resolvable, then, into the
sum of a number of pairs of constant
amplitude carrier waves of different fre-
quencies.

The ordinary receiver seems to be
able to swallow this complex spectrum
of carricr waves each element of which
is of invariable amplitude and fre-
quency, and to reproduce approximately
the effect of the incident modulated car-
rier wave by their combination, pro-
vided it is not too sclective.

Hence it is common to say that, in
order that a wireless receiver may re-
produce music well, it must be able to
respond to the whole range of frequen-
cies in the width of the component
wave-hands.

Selectivity Versus Quality

But that imiplies that the receiver can-
not be very selective and hence it will
also be liable to be disturbed by picking
up other carrier waves of wavelength
different from that of the station it is
desired to receive.

It on the other hand we employ a
highly selective receiver with very small
decrement, then each modulation of the
carrier wave tends to persist even after
the modulation has changed in  fre-
quency,

In neither case therefore would the
receiver, whether of large or small de-
crement, reproduce with great accuracy
imparted sounds to the microphone in
the transmitter circuit, in the case of the
receiver of large decrement. hecausethere
is a delay in building up the modulation
oscillations, which most affects those of
low maodulation frequency, and in the
case of the receiver of small decrement
because there is a persistence of oscil-
lation after the driving force is removed
or changed to another {frequency or
amplitude.

In either case there must he a certain
overlapping of the effects due to the in-
dividual notes of the music being
transmitted and to a certain distortion
of the sound, and hence neither the very
selective nor the rather unselective re-
ceiver will reproduce perfectly the
sounds which act upon the transmitting
microphone,

It might be thought to be an impos-
sible thing to combine these two differ-
ent qualities due to large and small de-
crement in one receiver.

But Dr. James Robinson has found
a number of ways 1 which this can be
done, and has embodied them in his
Stenode Radiostat.

In this invention, by the use of a
source of interpolated electromotive
force in the receiver, properly intro-
duced, he so to speak nullities the resis-
tance or energy-dissipating power and
gives to the receiver the power of huild-
ing up very rapidly the oscillations cor-
responding to any particular incident
wave,

This alone, however, is not enough.
Dr. Rohinson goes one step further.

[T SR Y .
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.« Here’s the

RADIO
TRAINING

you ve been
wailing for

Why envy the man who knows radio...who is able
to assemble and repair fine sets...who knows the
“why’" and the “how,” the theory and the practice
of radio?

You, too, can learn about radio servicing, operating,
radio telephony and telegraphy, broadcasting . .. radio
in all its branches.

Learn at Home, in Your Spare Time

In order to make it easy for every man to study radio,
RCA Institutes, is now training men in every branch
of radio...So that men can get this training at home
in their spare time, or at any of the resident schools
throughout the country.

The RCA Institutes complete Home Laboratory Train-
ing Course gives you thorough and reliableradiotrain-
ing. You progress essily, step by step, and youreceive
with your training the complete RCA Institutes’
Laboratory equipment—amodern cutlay of apparatus
furnished to every student, enabling you to solve
radio problems. This is the logical way for you to ac-
quire in your spare time the commercial knowledge
and ability required by the radio industry.

Home Training Course by America’s
Oldest and Foremost Radio
Training Organization

This home training course and laboratory equipment
are backed by more than twenty years’ experience.

Send for this FREE BOOK Today!

Learn the facts about the radio industry ._.all about
the opportunities in radio. ..about RCA Institutes
and the staff of RCA Institutes instructors whotrain
you. This book should be read by every ambitious
man who wishes to train for the future. Forty pages
of pictures and text. Describes in detail the training
that has placed thousands of men in responsible
positions in radio.

- I
' RCA INSTITUTES, Inc.

RCA INSTITUTES, Inec.
Dept. Ex-2
5 Varick St., New York, N. Y.

Gentlemen:
about the many opportunities in Radio and about your famous labora-
tory method of radio instruction at home.

Please send me your FREE 40- page book whizh tells
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Excello Radio
Phonogragh

Combination

Model R-369

New 1931 “Excello” Screen
Grid Superheterodyne,
9-Tube Radio

The combination Radio and Eieetrie Phonograph shown
uho‘_'e 13 completely cquipped with radio, phonograph
¢quipment and super dynamie speaker.

This beautiful Excello Radio assures excellent reproduc-
tion—perfect in tone quality,

Complete catalog free on request

CELLO

PRODUCTS CORPORATION
4832 West (6th St.

Cicero, VMinois

Aviation

Big Pay.Thrills. Popularity

THERE is no field that offers such
amazing opportunities for daring,
ambitious young men as does Aviation?
It clamorsfor men with courage, nerve
and self-reliance to fill thousands of
highly-paid jobs open only to trained
men. Get into this thrilling business
while it is still in its lnlunc?r and un=-
crowded] Now—by a un que new
home-study plan—you can quickly
secure the basic training in slpare time.
Fascinating, interesting —almost like
the work itself. Men with actual ex-
perience guide you. They select the
iessons, lectures, blueprints and bulle-
tins—tell you what you need to know.
New Free booklet Opportunities in the
Airplane Industry now ready. Tellg
You how to get into the Aviation Industry. Simply send
your name and address for your copy. No obligation,
American School of Aviation, Dept, 1422
3601 Michigan Avenue Chicago, Hunois

ER 2 Price

ol

. ing-~
ton, Royal, etc.—E nsieot terms e::l; o%-
fered. Also Portables at reduced prices,

SEND NO MONEY

All Inte models completely refinishad
like brand new. Fuily Guaranteed. 7
Sent oo 10 daye’ trial, S No
Money. Big Free Catalog shows acta-
al machinea in full colors. Greatest bar- Trial
€ains ever offered. Send at oncel ! LY
31 W. Monroe St,

Internatlonal Typewriter Exch., %-m. 293, Chicago

day
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He applies also an appropriate counter-
electromotive force to quench out the
modulation oscillations as soon as the
driving force is withdrawn or changed.

The result is to produce a receiver
which is not only very highly selective
but which responds instantly to changes
in modulation frequency or amplitude.

This is very important in connection
with television transmission.

In this case, as the scanning spot of
light in the transmitter runs over the
object or subject we have a very rapid
and irregular variation in the photo-
electric current, that is in the amplitude
of the carrier wave, The complete period
is large—say about 1/16 or 1/20th of a
second.,

This irregular variation can, by
Fourier’s theorem, be resolved into the
sum of a number of simple harmonic
oscillations of constant amplitude and
frequencies in the ratio of 1, 2, 3. etc.

February, 1931

To reproduce in the television imags
all the necessary detail we have to tran. -
mit and make use of the higher har-
monics in the Fourier analysis of the ir-
regular modulation. Now this nvolves,
on the side-band theory. a very great
frequency difference between the two
side-bands.  But on the broadcast wave-
band we are limited to an overall side-
band width of ten kilocyeles.

Hence we have to use cither a very
short  carrier-wavelength, with cor-
responding disadvantages, or else we
have to sacrifice detail in the image.

The Stenode Radiostat offers a way
out of the difficulty by providing a re-
ceiver which is highly selective and at
the same time highly responsive to rapid
changes in modulation amplitude or fre-
quency superimposed on the carrier
wave which then need not have ex-
tremely short wavelength.

What Cives Fish Their Colors?

Following Up Last Month's Article on Butterfly Wings, Here Is
Data on Fish Colors

By Don Silver

That which we call color originates
in different ways in various orders of
animals as well as insects. In fish the
tints are obtained by means of either
lipochromes, which are fatty pigments
chemically united to the fat of the
dermis  (the connective tissue found
just below the epidermis or outer skin)
or color is produced by special cells
(the chromatophores) which give the
fish the ability to maintain a constant
color or enable them to change color
rapidly, The chromatophores are much
branched star-shaped cells containing
pigments which can expand or contract,
They are active without the knowledge
of the animal, for they are under the
influence of sympathetic nerves.

Chromatophores of fish, enlarged 320

diameters.

Within the chromataphore are tinv
grains of hrown. red, yellow and hlack
pigments which follow the motions of
the chromataphores. or color cells.
Green and blue pigment cells are ah-
sent. these colors are produced by run-
ning one pigment over another. If, for
instance, the chromataphores with a red
pigment expand, that part of the body

will he colored red. When these pig-
ment cells contract, the red color dis-
appears.  As a general rule, the colors
of the fish are quite variable, especially
the vivid coral fishes which can, and do,
change their color so rapidly that within
a few minutes they can not be recog-
nized.

X

WP

The Guanine crystals seen through a
microscope.

The sitvery sheen of the fish is pro-
duced by minute crvstals of guanine
found in special cells situated on the
under surface of the scales. From the
optical point of view this silvery glaze
is an important protective medium.
When the fish is swimming near the
surface. an enemyv at a distance below
him can not see his prey, for the crys-
tals reflect the light just as the light is
reflected from the surface of the water.
The fish hecomes visible only when the
enemy is close. Nor is the fish silvery
when seen from below: it takes on the
color or tint of its surroundings. just
as the water takes on the color of its
surroundings.
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New Tools That You
Can Easily Make

By Joseph Pignoni

.
A Perfected Screw Driver
Bit
A\I ideal and practical problem for

she student or home machinist is
detail:d in Figs. 1 and 2. This useful
tool is purposed as a bit attachment for
the push type of automatic screw driver.
Its main advantages over the common
bit, is that it can not slip out of the
screw slot. and that it cannot offset in
the s'ot, to tear a wide hole around
the screw head. Likewise, it possesses
advantages over other perfected at-
tachments of its class. in that no manual
adjustment or manipulation is essential
for its proper functioning. After in-
serting the driver blade in the screw
slot, no further attention is required,
even 10 drive screws below the wood
surface. As a result, we might safely
term this a fully automatic device.

As is apparent in Fig. 1, the bit is
comprised of four main parts; Firstly,
the shank with one end formed as a
screw-driving Dblade.  Secondly the
knurled sleeve, frecly rotating around
this shank, one end of which is bored
and turned to a bell form, and the other
end of which rotates freely around the
pinned, stepped collar. Thirdly, a spring
with washers bearing against each end,
and fourthly, we have the stepped collar
tightly forced over the shank and pin-
ned to it. This pin also serves as part

of a tavonet lock used to permit the
bit to be used as an ordinary driver by
retaining the blade exposed as in Fig. 2.

FIG-. 2

The shank can be made in either of
two wavs. It is easier to procure a drill
rod 9/32 inch in diameter (or of a
diameter to fit the available driving tool
chuck) and about 4)4 inches long.
Forge anc end to a screw driver blade
form, and shape the other end to fit
the particular chuck of the tool at hand.
Harden and temper it properly, then
shrink over the shaft immediately be-
hind the blade, a small collar 3% inch in
diameter by 3/32 inch thick. This collar
bears against the bottom of the bill and
prevents the knurled sleeve from heing
sprung out. The other way to make
the shaft, is to turn down a 3% inch
drill rod to the same dimensions and
form as the previously described as-
sembly.

Figs. 1 and 2 amply describe the com-
ponent garts although a few suggested

dimensions might aid.  The knurled
sleeve is 134 inches long and its ex-
ternal diameters are 3§ inch at the bhell
and 15/32 inch at its inner end. In-
ternally the sleeve is 4 inch at the bell
and 34 inch around the spring.

To use, grasp the knurling and draw
the sleeve up to expose the blade; in-
sert it into the screw slot, and release
the knurled sleeve. At some point during
the course of the screw’s insertion, the
bell of the knurled sleeve will touch the
wood surface. The {iriction resulting
will cause the sleeve to cease rotating
with the shank, and no marring of the
wood surface is possible.

A Clock and Watch Oiler
DECIDEDLY superior and most
efficient tool for oiling fine me-

chanisms can be made by simply grind-

ing an old worn out ruling pen to a slen-

der, tapering point as shown in Fig. 1.

FORM E?’ GRINDING

The quantity of oil discharged at a
touching depends directly on the screw
which ordinarily controls the thickness
of line when the device is used as a
ruling pen. You will observe that it
will retain a vast quantity of oil which
will not drip prematurely.

Clamp Dog

HILE the lathe dog is an efficient

and practical tool of itself, very
frequently it is called upon to drive
long, slender work which should be
handled by a collet. Inevitably, the or-
dinary doz or clamp dog will twist the
work as in C of Fig. 4.

A very practical clamping and driv-
ing tool is shown at A of Fig. 4, which,
it will be noted, is perfectly balanced
to start with. The driving force is
transmitted to the work through hoth
arms of the dog.

As at B of Fig. 4, both arms are con-
structed identically, except that one has
tapped hcles and the cther, clearing
holes.  An important innovation to be
noted, is that, each driving stud is cov-
ered with Jeather or fiber washers. The
purpose is, to reduce, if not eliminate
chattering which is injurious to dead
smooth final cutting on small diame-

Pz B
e |

s}

teregl work. .Be certain, before ham-
mering them in place, tha: the washers
will fit in the face plate slots.
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WHICH

would you choose
for a delicate

JOB?

YOU never know how much
“cheap’’ oils cost until you’ve used
them on your delicate workshop
equipment.

Then you learn how expensive
they are. Heat and high speed breaks
them down. Bearings and moving
parts are bared to friction. And very
soon repairs or replacements are
necessary!

With 3-in-One Oil, all of your
equipment is safe. This oil costs more
to make-—but less to use——for it does
three different things to furnish
complete protection.

Three-in-One cleans moving parts
and bearings; works out old, gummy
oil. It flows quickly and evenly to
all friction points to provide lasting
lubrication. It prevents rust and
tarnish. Three-in-One is a special
blend of animal, mineral and
vegetable oils—so it does all these
jobs at once, far better than any
plain mineral oil can do them.

Handy cans and bottles, at good
stores everywhere. Write for a free
sample and “Dictionary of Uses.”

THREE - IN - ONE OIL CO., DEPT. 411
130 William Street, New York
Factories: Rahway, N. J. - Montreal, Que.

’?3_.{.}1?: =

Lo Handy 0 [
L3 1 Pl -

3in‘One Oil

CLEANS - LUBRICATES - PREVENTS RUST
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e e 48-page
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BOOK of USES

for new kind of wood

you mould with your hands

NEWS! Amazing new kind of wood that
handles like putty, hardens into wood, looks
like wood . .. Plastic Wood you can plane,
turn, carve .. . Plastic Wood that expertly
mends a thousand things and makes any-
thing you can make with natural wood or
modeling clay .. That’s its name . ., PLASTIC
WOOD. Sold in cans and tubes, in 9 colors,
by all paint and hardware stores. Just mail
coupon for big, 48-page, profusely illustrated
book that shows the many uses for this new
kind of wood you just mould with your
hands. SENT FREE!

MAIL THIS COUPON

THE A. S. BOYLE COMPANY, Dept. 2-SI-4
Cincinnati, Ohio
Send me—free—Big Book of Usesfor Plastic Wood.

J U oYU
SETEET -t ¢ i e
City. SEATE iiiiiiaaeaecane
> CHEMISTRY

VX Complete, practical home-study

\ - courses prepared by some of the
é\ R best-known chemists in dthis
= country, including
_b,';{\\\\\ % AILEN Rocers, B.S.,
s M.S,, Ph.D.—Head of

Department of In-
= dustrial Chemistry,
Pratt Institute; L.
M, Torman, Ph.D.,
Vice-president,
United Chemical
N and Organic Prod-
@ ucts Co.; BrapbLry

4 Stoucuron, B.S.—
== * . Head of the De-
8artment of Metallurgy, Lehigh University, and

WEN L. SmInN, Ph.D. — Professor of Applied
Chemistry, University of Pennsylvania.

Mail Coupon for Free Booklet
r INTERNATIONAL SCHOOL OF CHEMISTRY I
Division of the
l International Correspondence Schools
Box 6243-F, Scranton, Penna.
I Without cost or obligation, please send me full
details of your home-study course in

I {0 Analytical Chemistry [] Metallurgical Chemistry
I [J Chemical Engineering [J Short Chemistry Course
[
|

(] Industrial Chemistry ] Pharmacy

Name .

¢ e o e e i S

THE MIDGET SLIDE
RULE

instantly adds, subtracts, mul-
tiplies, divides, solves TOpOr-
tlon, gives all roots and pow-
) oers. Logarithms, Sines, Cos-
ines, Tangents, Cotangents, etc.
gives declmal equivalents,
lettered and numbered drill and

o - tap sizes.
= The Engine-divided scales are
on whitdfin’ehad aluminum and are grease and water-
proof. Diameter 47, Price with Instruction Book.
§1.50. Pocket Carrying Case, 50c extra, Cash or C.0.D.
Catalogue free. Your money back if you are not satisfied.

GILSON SLIDE RULECOMPANY. Stuart, Florida
(SLIDE RULE MAKERS SINCE 1815)
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Miniature Golf Course

(Contimied from page 892)

a few suggestions on some of them may
be of help.

The “Cloverleaf” hazard is very
easily made. and calls for an inclined
board set up with braces on the back.
and with two or more holes cut through
it, these holes being sawed out with the
coping saw.

The "Tunnel” calls for more skill” in
construction perhaps than any of the
other hazards. This piece is made up in
two sections lengthwise and glued to-
gether. There are many ways in which
these semi-circular troughs can be cut.
They can be sawed and chiseled out, and
smoothed up with a file and coarse sand-
paper where only hand tools are avail-
able.  VWhere a circular saw can De
used, many cuts of varying depths will
remove most of the stock to be taken
out. At one end the bore of the tunnel
must be flattened out on the hottom,
and tapered down to permit the ball to
roll up into it.

The “See-Saw" is exactly what the
name indicates. It must be so balanced
that the ingoing end is the least bit
heavier and will remain down until the
ball passes up over the incline. The
pivoting journal is made with two screw
eves and two round head screws.

The “Bridge” is a two-way incline
tapering in width to the top on cach
side,

The “Bank Shot” is one that perhaps
should be tried out during construction.
If the right angle for the corner picce
is not secured. the ball will probably
roll hack down the same section into
which it is driven.

The hall in the “Come Back™ hazard
will not come back if the player is
lucky or skillful. the game being to send
it on toward the hole bevond. rather
than to let it return to be shot over
again.

The “Gate” is a very simple hazard
to build, but not such an easy mark to
shoot at. The problem, of course. is to

hit the swinging gate and pass on
through without passing out at either
side. The gate is hung or pivoted on
nails or screws.

The "Hoop” is an incline with sides,
leading up to a small barrel hoop mount-
ed on a standard through which the ball
must pass. Lacking a small hoop for
this standard, a large one may be soaked
in warm water and bent to any size
desired.

The "Trough™ is nothing more or less
than two flat pieces nailed together
forming a trough set up at an incline.

The holes. for indoor use particularly,
are made from pieces of wood about
178" in thickness and 8" square, beveled
on all four sides, with a 3” hole cut
through the center. This hole may be
cut either with the coping saw or by
mounting the block on a face plate and
boring out in a lathe. A standard made
from a piece of 34” dowel, with a small
numbered flag on it. shouid be mounted
on each base.

Where space is limited. the six haz-
ards may Dbe sufficient.  Only general
dimensions are furnished with the draw-
ings. but the huilder after making one
or two hazards will find no trouble at all
in proportioning them.

A short nap rug on the floor will give
a better surface on which to play than
the bare floor itself, and a close clipped
lawn will do very well for outdoor
use.

‘ainting the different parts in one
gay bright color, and trimming in an-
other, will add very greatly to the at-
tractiveness ol the golf hazards.

The flags mayv he made of tin painted
white. with the number painted on in a
dark color, or they may be made from
heavily sized white cloth, such as that
used by sign painters.

As to equipment. the writer has found
very satisfactory golf sticks at fifty and
seventy-five cents, and balls for twenty-
five cents each.

CLOVER-LEAF

GOLF. HAZARDS

FOR
INDQOR QR MINIATURE GOLE

Showing the details of construction and dimensions of the various hazards.

<
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Speedy "Pumpkin Seed"
Outboard Motor Boat
(Continued from page 897)

bottom portion of the boat should be
painted, followed with several coats of
varnish, each smoothed down with fine
sandpaper. And if vou want a real fast
job vou can sift powdered graphite into
the f£nal coat of varnish, which can then
he rubbed in and polished after it is dry.
Ordinary lacquer mixed with a thinner
in the proportion of 2:1 will tighten
up the canvas deck in perfect shape, and
make a trim looking job.

Bear in mind that as these little hoats
will not be subjected to the strain of ex-
cessive power, the construction can be
cimpie and light. The boat as outlined
here, however, is sturdy and well built
enouzh for any sort of going as long as
it is not overpowered. It is essentially
an “A” class boat suitable for use by
bovs. Tt has extreme maneuverability
and can be stored in almost any nook or
corner of the garage attic.

A suitable trophy will be posted by
the Association to be awarded at the close
of the Florida season to the driver
making the best record in this new class.

This snappy little racer has Dbeen
adopted by the A. O. A., as the official
Junicr “A” Class hull. It is the product
of the combined efforts of the author of
this article who has won 49 first places
in his last 35 starts, Dick Pope who de-
signed the Boyd Martin “Bullet,” Cen-
tury “Cyclone” and many other World
Champion boats, "Doc” Schurmacher.
Editer of Modern Boating and several
books on outboard racing, and George
Smith, who does the plans.

SCIENCE AND INVENTION is giving its
readess a scoop on the plans for the new
hoat, weeks and months ahead of the
rest of the boating world. The Fold
Light Motor for Juniors and the Elto,
Lockwood, Johnson or Caille for regu-
lar “A” class racing are recommended.

Highlights of the Science and
Invention Tool Contest

The judges are now busy with
the thousands of entries that have
been received in the SCIENCE AND
IxvenTION [deal Home Work-
shop Contest.  Names of the
prize winners will be announced
in the April issue, on the news-
stands March 10th.

$3.250.00 worth of tools will be
delivered to the fifteen winners,
five will receive $400.00 worth of
toals cach. five $200.00 worth of
tocls each, and five $50.00 worth
of tools each.

Prize winning entries will be
puvlished, the names of the tools
and the names of the manufac-
turers of those tools. as well as
the list prices, will be itemized.

Unless otherwise specified by
the prize winners, the tools
selected will be the very ones for-
warded to them.
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The “Ideal’” Lawnmower

i3 a wonderfully simple
Shal‘penermachine that ~sharpens
all makes of mowers perfeetly, scientifically
without taking the mowers apart. Just pick
up the mower, set it in the “Tdeal,”” make 2
few simple adjustments and proceed to
shirpen. In 15 minutes the mower i3 ready
for the laen, and v have made $1.50 to
%2 00 depending upoen the charge vyou fiv
No training required, nd machine set up 1
3 few minutes lug into light socket and
start to sharpen.

Hundreds of dull mowers
in youl‘ locality ?11;(: watting  to

sharpened
Qwners are looking fora place toget them rharpened,
Notown toosmall %= 8. Newcomer, Vinton, T, writes!
ipesple come from miles around and other towns to
get their mowers ground " e ‘‘ldeal"”
earns money the year round, too. Sharpens
gkates—all kinds—perfeetly

C. S. Coburn, North
Little Rock, Ark., pits, det

Shnr})ener earns enough 1n_18 months to
pay for itself and $1857 worth of
agditional machinery.

Man, Why Don’t You Do That ?

chance—the same chance as W_ T,
Idsho, who made $1200 net profits in 90 days—the same
chance as Walter Wever, Middletown, N, Y., who made
31000 in 4+ months—the same chance as hundreds of others
who have reaped rich rewards with this eflicient lawnmower
sharpener.

Use Your Spare Time
Ideal in vour basement and earn $4 to 86 an hour evenings
and Saturday afternoons.
DMich., writes: “Five years ago I bought an Ideal Sharpen-r
on which I have ground over 5,000 lawnmowers
last few weeks 1 worked at my trade, machinist, full time
9 hours a day. I also ground 97 mowers which netted me
S114.10 clear gain "

. Geo. B,
You Make Money Right Away kcarney,
Stillw ater
ago  Friday;
That’s close to $200 in Kearney's pocket for 2 weeks' w irk!

Our Free Book Tells You How i many

others

SHARPENING LAWNMOWERS IN
SPARE TIME WITH THE “IDEAL”

LAWNMOWER SHARPENER
You've
MoorE, T\\'ingol‘!atl{;c,

If you work at
a trade, put an

E. W. McCormick, Saginaw,
In the

Minn . wiltes| “We have set the machine up ! weeks

since that time have sharpened 102 mowers.'”
men

substantial

have made themselves independent—built
this lIdeal

permanent BIG  PAYING businesses with
Grinder. ~ Send for this book today—It's free

SIGN THIS AND MAIL TODAY
THE FATE-ROOT-HEATH CO. \'.

900-940 Bell St., Plymouth, Ohio, U.S.A. {
s<onl me the hook that tells me how 1 can muke my

spare timne worth $1 o $6 per four, '

Name........ .. e '

Address .. |

City State /“
;- ———————® S it unadieand iy GED MM SEP S S=— S

Astronomical and Terrestrial
TELESCOPE
Magnifies 30 Times

[o} n genume Astronomer 8
‘elescope. See thiusuida of
rales away. Make Sun, Moor
Planets, Stars your nest
door neighbora.~ Mor;

it

Landscapes,
Games, Ocean
_ Scenes, Enlarged
30 Times!

Diameter % inches. Special
friction adjustment for focus-
ing. Adjustable bracket and
clamp can be fastened to chair,
fence, branch, ete. Finest ma-
teriala. Will last a lifetime

Five Days’ Free Trial

Rush only $1.00 now. Pay
balance ($2.95 plus postage)
when postman delivers. Keep
& days. If not delighted, re-
turn telescope and money will
be refunded.

ROLL O SPECIALTY CO.,
Dept. T-335
220 E. 3rd St., Cincinnati, 0.

enlurged
times
Rtrange
thnlls

ont
$3.95

telessopes nsed in ohrer
tories. Cerding wrote,' Moon
secemad 10 yards away.”

|EARN $10 A DAY

[y
-

Charge 25¢ to 1ok at the moon

A lelegraphy

\r{"’%‘u Q‘t, SN Morse or Continental
"ﬁ

Step into this interesting—un-
crowded—HIGHLY PAID
profession. Become a trained
operator in Morse or Radio
¥ Code, easily, quickly, at home, with
TELEPLEX, the Master Teacher. Used by
the U. S. Government and leading schools.
Write for Folder E-2
TELEPLEX CO.
76 Cortlandt St., New York, N. Y.

Learn at HOME
With

LIFETIME GUARANTEED NoO. I FOUNTAIN PEN
Use 60 Days—Money Back

SELLS FOR $1.25

SEND ONLY
“IWrites If Not gk 2
C litea Pleased e
$7 Pen.” et

(Sent Post-
Paid)

- ke B Write for

: Free Wholesale
AGENTS! CHANCE

Catalog Showing
TO MAKE $10 to $20 A DAY Over 400 Articles

SPORS IMPT., 1130 AGATE ST, LESUEUR CENTER, MINN.

Travel On

“Uncle Sam’s” Payroll

bk

i)

RAILWAY POSTAL CLERKS, MAIL CARRIERS, CLERKS covron> /i

$1700 to $3300 Year

Many U. S. Government Jobs Obtainable

MEN—BOYS, 17 UP "Rl ey ™o”

Steady Work No Layoffs

Paid Vacations

Dept. T181, Rochester, N. Y.
/ Sira: Rush tome WITHOUT CHARGE
” FREE 32-page hook with list of U. S,
Government positions open to men and
rd women; and full particulars telling how to
et a position.
WName... . « .« ser aae srnnes

AAAresS. s v veennnrarnrns rrnrniaenenes




EachWeeR

Make BIG MONEY—Spare-Time or

Full.Time—with Hawaiian Guitar
{, Be the life of everg party--be paid big for
g vour spare-ti ours! Dances, bnrtles

b hrchostras.-all pay REAL GCASH for tho

[ sweet melodious muslc of the Hnwnuan

k. Guitar, YOU can make §25a week and uli
L extra; or $65 to $100 a week full-time pay

NoMusicalKnowledge Needed; Learn
QumkagbtatHome inlto3Months

easg method explains everything.
ard practice, no tiresome
scales’” to learn. You play real
tunes from the very first! And in

i only 1 to 3 short months you can
v, gctunllybe plnylng/ar pay_1'll
e it ou Without cost:

Vger my FREE Book below)

PROOF

““Had learned

toplay at a dance,
Received sixteen
dollars  ($16) for
’one night’s play-
ng.*'

-R.A. Prutzman,
Lehighton, Pa!
**Only quarter
way throug
courseand alrendy
plnymg 3 evenings

time, for $10
P heratiohs. Kit-
chener Ont. Can.
‘*Have made al-
most $200 with my
HawaiianGuitario

PHONOGRAPH
RECORDS

andComplete Quthit
at No Extra Cost

You also recelve
clear, correct, fool-
gmofDemanurulmn

honoyraph Records
of every selection in
lhecourse And
ONE CENT OF EX-
TRA COST to you!

FREE BOOK
Shows You How

Shows how I traln
you at home, guickl
toplayHawaiianGui-
tar; how you risk nh<
solitely nothing to
Ie:rn how I sendyou

Guitar Comes
with Lt Lesson

ip the coupon and
send it today. NOW!

A.F.Bloch, President.
nawahan Studios 55021 of
w York Academy of Music,

100 Fifth Avenue, New York CI(y.
Wlfhout obligldon send me FREE i

to Learn Hnwannn Gui-

"wﬂ.hfctso w | can make
s MONEY, spare-ume or full-time. |
Name _ . ;
Address ¥

1]
¥

Agl—
L

WITH THE

ARKOGRAF

Protect Your
Tools From Theft, Write with elec-
tricity any name or desizn on the hard-
est and hnest tools. orany metal. like
writing with a pen. Ouﬁlt $3.50 Pre-
Fald Anywhere. Illitrated circular
ree. Write toda A en!s wanted.

ARKOGR.

117134 E, Stark St Por!land Ore,

t ho y @

game heads; tan furs, mako ruj

and robes Complete Ieasons. Easily and quick

learn ¥ men, boys and women.

Wnte for Free Taxidermy = H
oo . Tells ali about it.

very sportaman, trapper %

and Nature lover should know this wonder- £ H
tnlfalcmatmzart ave your trophies. Big =

Dates. Stala AGE. Write for HFreo Book, H
I of Taxidermy 3792 Elwood Blde., Omaha, Neb. £

rthwestern School
RS0 NRSNSERERETREINENGNIERANNENIRIN. lllllllllllllllllllllll lllllllll
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See it demonstrated at the followlng stores:
Grant_ Co.—Sears, Roebuck & Co.—S. S, Kresge
Co.—F. & W. Grand Co.—Schulte-United, Inc.—
Neisner Bros.—J. J. Newberry Co.

Walker-Turner Co., Inc. Jersey City, N. J.
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The Wonders of the Moon

(Continued from page 891)

down to tiny ones a few thousand feet
across, which are scarcely visible even
in the most powerful telescopes. In
some parts of the moon these craters
are so closely placed that they are liter-
ally piled one upon another in appar-
ently aimless confusion. Older craters
are partiallv or almost completely oblit-
erated by the encroachment of newer
ones. Many of the largest craters have
peaks with tiny craterlets at the center.
The walls of these gigantic pits tower
to enormous heights; some rise as high
as 20,000 feet, while individual moun-
tain peaks may rise even higher. The
rocks composing the lunar surface, in
spite of their apparent brilliance, re-
flect on the average only about seven
per cent of the sunlight that falls upon
them.

The Moon Has No Atmosphere

The moon is now a waterless and air-
less world. We know this because its
surface is always clearly visible and
because a star, when the moon passes in

front of it, suﬁelx no appreciable loss

of brilliance, as it would if the starlight
had to traverse an extensive lunar at-
mosphere.

Why does not the nioon possess an at-
mosphere? It scems improbable that
the moon should not have originally re-
ceived a fair share of the gaseous cle-
ments. Certainly the volcanoes must
have blown out gas and steam. Once,
in the dim prehistoric, almost pre-
geologic ages, it is not unlikely that the
moon possessed something of an at-
mosphere, but the lunar gravitation,
one-sixth that of the earth was insufh-
cient to hold it.

A man who on the earth is capable of
leaping twenty feet in a running broad
jump would be able to leap 120 feet
upon the moon. To escape entirely
from the earth’s gravitational pull, a
body must possess a speed of 7 miles a
second; to escape from the moon a
velocity of only 8000 feet a second is
required.  The average speed of mole-
cules in air is about 1,600 feet per
second. Very occasionally a molecule
may attain sufficient velocity to escape
from the carth, but the rate of escape
from the moon must have heen much
more rapid.  These considerations ex-
plain why the moon has lost most of
tire molecules that ever went to make up
its atmosphere.  They do not neces-
sarily mean that the moon possesses no
gaseous envelope whatever ; they siniply
signify that the present lunar atmos-
phere is at least 100,000 times thinner
than the earth’s. Even so low an amount
as this is far from being a perfect
vacuun.

The active terrestrial erosive agents,
wind and moisture, being absent from
the moon the mountains are just as
jagged and rough as they were the day
they were formed. There are several
great gashes and a number of narrow,
valley-like  formations through the
mountains, but it is almost certain

that they are not old river beds.
The surface of the moon s
covered with cracks—great crevasses

some several hundred miles in length,
half a mile across. and of enormous.
undetermined depth. Portions of the
topography look for all the world like,
a sun-baked mud- ﬂdt mdfrmhed to a
tremendous degree. It is not unlikely
that these form:mon: have been caused
in part by shrinkage of the moon’s in-
terior and consequent cracking of the
crust.  The rough-hewn 1mtme of the
lunar mountains is best ascertained by
observations, not of the mountains
themselves, but of the dqged shadows
they cast when the sun is just rising
upon them,

Note the great cleft in
The jet-black sky is seen

A lunar landscape.

the background.

though the sun is shining, since there is no

atmosphere to diffuse the sunlight and dim
the stars.

What is the cause of these vast
craters? Opinion has been, and still is
divided upon this question. A meteor-
ite, an enormous mass of iron and stone,
falling from the depths of space and
crashing into the surface of the moon
with a tremendous explosion would, no
doubt, form some sort of crater. At
least two craters of this origin are
known upon the earth—one in Arizona
and the other (formed in 1914) in Si-

beria. But there is at least one major
objection to this hypothesis.  The
craters are not distributed with even

approximate uniformity over the lunar
surface, as one would expect them to
be if they are mere chance collisions.
The maria (plural of mare), for ex-
ample, are almost Darren of craters.
Then, too. most of the peaks at the
centers of the large craters have tiny
craterlets within them. Note, in Figure
3, the regular line of small craters near
Copernicus.  The arrangement could
hardly Dbe the result of random col-
lisions, though they might well be
caused by localized volcanic activity.
For these and other reasons, I favor the
theory that these craters are, for the
most part, ancient volcanoes, although
the eruptions must have occurred on a
scale far exceeding that upon the earth.

On the earth there is our atmosphere.
which during the dav protects us from
the blazing sun and which blankets us
during the night. We also have great
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oceans, which absorb heat in the day-
time and radiate it at night. The air-
less, waterless moon, consequently, gets
very hot when the sun is shining and
very cold when it is not. Careful mea-
surements show that the temperature
of the point just below the sun is some
30 or 40 degrees hotter than boiling
water (212°F.,) while that of the night
side is probably colder than liquid air,
about —375°F. This extreme range of
temperature, together with the absence
of water and air, speaks against

Science and Invention

the existence of any form of life
there.

What a magnificent sight would have
greeted our telescopes ages ago, when
a thousand volcanves were Dbelching
out smoke, fire, and lava. The lunar
fires no longer glow and it is not im-
probable that our satellite is cold to its
very core. We have watched carefully
we have compared recent photographs
with old ones, but no signs of change
have ever been detected. The moon is
a dead world!

Insulating the Hot Water Tank

Are You Paying Too Much for the Hot Water You Are Getting?

By Raymond B. Wailes

OW A DAYS when thought is
being given to every item on the
family budget in an effort to save money
wherever possible, and curb expenses,
we suggest that you inspect your water
heating plant. Too often the hot water
system warms that section of the base-
ment which it occupies instead of serv-
ing its purpose. If the heat which use-
lessly escapes could be retained. a great
saving would be effected in fuel cost.
The uncoated, undressed hot water
tank is a great waster of heat. With
its metallic walls and shiny outer sur-
face, conditions are present which are
ideal for the escape of heat from the
hot water within. The least one can
do is to paint the outside of the tank
with a flat black paint. This will cut
down the heat given off hy radiation
and thereby save fuel, but it should be
remembered that all heat is not radiated
directly outward from the tank and that
such a black paint heat insulator is not
by any means efficient.

---"CORRUGATED
CARDBOARD
WRAPPED
AROUND
TANK

) WIRE
*s—----PULLED
TIGHT

A layer of corrugated cardboard wrapped

around the tank will go a long way toward

making your hot water reservoir an efficient
unit.

If mmagnesia or some asbestos product
cannot be used to cover a hot water
tank, one will secure good results in

keeping water hot in the tank by wrap-
ping the tank with corrugated card-
board. Still air is an excellent non-
conductor of heat. Corrugated card-
board, by virtue of its construction, is
an excellent inexpensive thermal insu-
lator, for it entraps a column of air in
which circulation is almost nil.
In applying corrugated cardboard 1o
a hot water tank, cloth strips will be
found suitable for holding the sheets
in position as they are wrapped about
the tank. A roll of first aid bandage
about three inches wide can be used.
One or more layers of the corrugated
cardboard can he used, but if more than
one laver is to be applied, it is best to
wire the first laver on very tightly, bit-
ing the wire deeply into the cardboard.
This will mash the corrugated walls,
and make short lengths of air tubes be-
tween the corrugations. The motion of
the air being thus- restricted. the insu-
lating efficiency is increased. If one or
more lavers are to be applied, one
should bind the top and the bottom,
about an inch or so from the end of
the tank, with wire, wrapping the wire
on so tight that crimping of the card-
hoard channels result.  This will pre-
vent up currents of air traveling
through the corrugations and abstract-
ing the heat from the inner surface.
You can also apply this insulation
to any of the hot water or steam
pipes that run through the house. and
even to those pipes which extend out-
of-doors and are exposed to the ele-
ments.  However, when you insulate a
pipe outside of the house it is best to
bind the cardboard to the pipe with
chicken mesh wire after which the en-
tire job can be covered with a thin layer
of concrete. It is an excellent idea to
waterproof the concrete. The water-
proofing mixture is made as follows:
First of all, take the ordinary
thick syrupy water glass (sodium sili-
cate) anel mix two parts of it with five
parts (by volume). of water. Stir and
paint the finished concrete surface with
the solution. Another coat can be
given. It does not discolor the concrete
and can be applied with a broom that is
no longer usable for sweeping.

M A 0 AR

937

4 NATIONAL )
Opens Its Doors To You! h!

Right in the heart of America’s most in- '} ~
teresting place to live and leatn—National 5‘
—the approved trade school of the West— 1\ ¥,
invites you to Los Angeles! Come West, enjoy b
life, learn a profitable trade in a land of i
prosperity, progtess, sunshine and happiness. \

Your Railroad Fare Allowed for

a Limited Time!
Every one dreams of coming to California.
National will pay your railroad fare from
any point in the United States. Never again 1
another opportunity like this! Investigate this ||
great offer at once! 1t

REAL Big Pay Jobs Await You! il
Boulder Dam means millions for Southern !

California! Thousands morte will soon be
working on this world’s greatest hydroelec- |}
trical project, Quickly at NATIONAL for big 5!~
pay jobs profitable Electrical Trades. T

Don’t Worry About Enough Money! iz
We'll Help You! 1=

i
If you are short of money, we guarantee you §|°
part-time )qbs to eatn your living expenses '\:IE'
whilelearning. We place scores of graduates #izf

on good pay jobs with real futures. Unlimited i

Lifetime Employment Service. '|'||~E
Write Today about the Greatest r'lgg
Offer Ever Made! g1ty

This great Million Dollar Institution,
equipped with the best money can buy— I

the finest faculty of electrical experts in 57‘-" £
the country—a school with a Heart and i
personal interest in your success and per- THE
sonal welfare opens its doors to you. A
Send at once for NEW Book with 1S

full details. No age limit—no pre-
vious experjence required, start

any time, Send for your copy

of this new book
TODAY!

SEND

NATIONATL ELECTRICAL SCHOOL
Dept. 26-D, 4006 Figueroa St.
Los Angeles, California

Send me your big free illustrated catalog of Electrical Opportunitics
showing how 1 can learn quickly

Nam

Address
g
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A CLIPPER SHI
BUILD FOR
. PLEASURE OR PROFIT

far § 450

We supply all the neces-
sary parts, cut and
numbered, ready to put
together.  Instructions
show full details how
each numbered part fits
into another. You can't
g0 wrong. A few hours
pleasant pastime and
and valuable model. We

vou will have a beautiful

also have parts for the SANTA MARIA, LA
PINTA, MAYFLOWER, FLYING CLOUD,
all at $4.50 each. CONSTITUTION. (Old Iron-
;iges) $5.98. Flying Cloud with Electric Lights

o

Like our Ship
Models, all Coach
Model  parts  are
cut and numbered
— ready to put fo-
gether, with  in-
structions showing full details how each part fits into
another. We have kits for the following coach models:
TALLY-HO, GEORGE WASHINGTON’S PRIVATE
COACH, DEADWOOD STAGE COACH, DEVON-
PORT to LONDON, PRINCETON to PHILADEL-
PHIA, all at $4.98 each (less horses). Horses, $2.00 per pr.
UNEMPLOYMENT need not worry vou. 'There is a
ready market for ship and coach models right in your
own neighborhood. All kits shipped same day order is
received.
MINIATURE GOLF SETS in knockdown form are also
sald by us and are described in our illustrated folder.
Literature on any of the above models gladly sent on
request.
GUARANTEE. If, after assembling any of our models
according to our instructions. you are not satistied, return
it to us and we will refund your money.
Forcign orders must be accompanied by U. S. Money

Order or check.
C. J. BIERBOWER
3216 Baring Street Dept, SI Philadelphia, Pa.
Originator of Build-your-own-shi p-models.

2o

C. J. Bierbower, Dept. SI

3216 Baring St., Philadelphia, Pa.

Pleage send nie all parts, cut to fit und ready to put together for the
follohing: Clipper $hip, [ J; fanta Maria, [ 1; La Pinta, [ 3 Mauy-
fower, [ i Flying Cloud, [ 1; Constitution.

Tully-Ho, { J: George Washington Coach. [ }; Deadwoad Stage
Coach, [ ]: Devonport to London, | ], Princeton to Philadelphia,[ ].
for which I will pav the postman the above prices plus n few conts
postage. Please send me literature pertaiming to. .. . .. .. . .

Name. .

Address
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B 0YS-have fun with

chemistry - 5%

Surprise your friends with magic

v - chemical tricks; make ink, dye cloth,
-y write seeret letters with invisible
#.(, k. pour colored liquids from a
pitihier  f plain water!  All these

more  chemical stunts can Dbe |

done with CHEMCRAFT Junior,
It s a heap of fun and shows
you useful things to do.

Free Magazine
to everv boy who writes
now. Containe chemieal in-
formation and new tricks
snd stunts to do st home.
Write for your copy now.

and

The
PORTER CHEMICAL
COMPANY
144 E. Washington St.
Hagerstown, Md,

MAKE BIG MONEY

Just out. Lights gas instantly with-
out sparks or flame. Sells like wildfire
wherever gas is used. Retails for 25c.

=% MYSTERY GAS LIGHTER

[4 —

L = _]
Packed on individual cards with’
instructions.  Sample 10c or rush $9.00 per!
Gross or $1 per Dozen. New Method Mfg. Co.,
Desk S1G-2, New Method Bldg., Bradford, Pa.

1

S
{

a me, in your spare time, for the
fascipating business. Practical work. No text books. Oid es

ished echool, Successful gradnstes everywhere. Juat tho Plan you
have always wanted. Write today. No obligation.

PAGE - DAVIS SCHOOL OF ADVERTISING

Dept. 1422, 3601 Michigan Ave,,

Chicago, U. S. A,

Science and Invention

February, 1931

Serve Your Fruit in Model Ox Cart

(Continucd from page 893)

ring goes in the bottom of the voke and
the other two are used to secure the ox
cart to the hase which represents part
of a barn floor,

The base can be made to suit vour
own wishes. In this case it consists of
three wooden floor beanws, 347X 1014”.
On top of the beams are flooring planks,
14" thick,

After you have all the pieces made,
take vour knife and sharpen it. Then
go over each picce: whittle and trim
little chips out until the model looks
as if it had been hewed out of large
timbers with an adze. After that cut

small grooves here and there with the
grain.

The inside of the voke and the bows
and sides of shaft are sand papered
smooth and waxed as thcugh oxen had
Then take

worn these pieces sniooth.

B,

each piece and give it a coat of dark
oak stain. Let this stay on for just a
short time and then rub it off. Black
stain is used to touch up the grooves
that vou made with vour knife. after
which they are rubbed off with a rag.
In other spots, just here and there. dah
a little white lead and rub it in until
vou have Dblack, gray and brown colors
running into each other.

Then assemble the parts, using small
brads and glue. Don't let any of the
glue show. To mount the ox cart on the
base cut a narrow piece of chamois
skin about three feet long and 14”7 wide,
dip it in varnish or shellac and wring
out the excess fluid. Then lash the cart
to the rings in the barn floor base. That
finishes the model and vou can now
place it where vour friends can admire
vour craftsmanship. h

Build the ox cart according to these
plans. Once vou have completed a job
of this kind you will find that vou will

o want to  copy
other interesting
iy ST =1 3 models. Why not
'Tf— - /j’r{?* —*  cultivate a new B
R = = HES hobby ? t |
3 ' s &
| o ':_5"' [
W 1 |
| 5 /
| 1] A= b
| | 4 i 1 i s e
o [ o ! Hll ! — — g
‘-" | It.é'mATAPEREDTox 13"LONG
| o | — 11 —— | I\D
| | :='_" = ScALE
e - — |
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ff/h+ e o o S e o 17 AU Our ox cart was _L:Ll:‘_"'j
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The Everlasting Riddle of India
(Continued from page 883)
production, might entail a loss difficult a certain territory. Evervone in a

to repair.

Many interesting facts are recorded
concerning the craftsmen of India and
Ceylon. 1In the latter country, whole
villages often were occupied by men
practicing the same craft. As many as
500 carpenters thus worked in common
at a single point. These craftsmen built
houses to order for the surrounding
country, handling the process from the
logging work in the forest to the erec-
tion and finishing of the structure.
Voyaging up a river, deep into the
woods. they felled trees and prepared
the lumber. Then in the forest they
erected the house, numbering each part.
In dismantled form they brought it to
the home site and re-erected it.

Cevlon is also the locale of the in-
stitution of “King's Smiths,” which
flourished in ancient dayvs. These were
blacksmiths authorized by the King to
handle all the work in heavy metals for

King's Smith's district had to order all
his blacksmithing done at the shop of
the district smith, and both the cus-
tomer and the infringing craftsman
were fined for departure from this rule.
This practice put the King's Smiths in
the position of racketeers, and they
soon learned to take advantage of it.
They presently required their custo-
mers to bring their own iron, blow their
own fires, and under directions, given
no doubt from a reclining position, to
hammer their own hot metal; when the
rough work had been completed, the
King’s Smith deigned to inspect the job
on the anvil, now and then putting in
an expert tap.

Kingly patronage and social security
have caused the Indian worker in fine
materials to assume the attitude of an
artist regarding his product, and to be
less concerned about the time than
about excellence.
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That Cut May Cost Your Life

¢ Continued from page 888)

fence.  ITis mother used an antiseptic
but it failed to reach the invading germs
in the depths of the wound. The en-
trince seemed to heal over rapidly
while the infection beneath began its
deadly work. The boy finally had to
have his foot amputated. This wound
chould have heen treated by a surgeon,
who, if consulted earlicr, could have
opened the puncture so that the antisep-
tiz would have reached all parts of the
wound and prevented {urther trouble.

Many of us may have been con-
scientious in attending to cuts and
ccratches: vet painful and dangerous in-
fection has resulted.  Why is this?
Frequently it is hecause we use antisep-
<ics which are valueless as far as pre-
venting infection is concerned. A num-
bar of these arce widely used by the pub-
lic. In fact, the United States Depart-
ment of Agriculture recently issued a
warning against fake and valueless
antiseptics.

Major Edward J. Abbott, M.D., in a
radio talk under the auspices of the
New York City Ifealth Department,
declared that intelligent speed in giving
first aid often means the difference
Tetween a were scraich and septicemia
(blood poisoning). “There are mnow
many  proprietary  skin - disinfectants
vohich are widely advertised.” said NMa-
jor Abbott.  “Most of them as pre-
pared and if used as advertised are of
doubtful value.  Brilliant color or
powerful odor may lead to a sense of
cecurity which a subsequent serious in-
fection may prove to have heen mis-
placed.”

Insurance companies tell us that more
people are injured by accidents right in
the home than outside of it.  Small
abrasions of the elbows and knees in
children. when treated with a weak, in-
efficient antiseptic, often develop into
dangerous infections of the lvmph
glands. Many a housewife. in this cra
of the can-opener, has found that use-
ful weapon to be her sworn enemyv. [
saw one woman whose hand had swelled
to twice its normal size when infected,
from a cut of this kind after the use of
an inferior antiseptic. Tt was only with
dithiculty that her hand was saved from
amputation.

Effective Antiseptics

But how are we to know which are
effective antiseptics ?

Tests have recently been made in
sonte of our large hospitals and labora-
tories to determine the comparative
value of various antiseptics in killing or
arresting the action of common harmful
hacteria.  In these tests, tincture of
jodine and Dakin's solution ranked
highest in effectiveness in killing germs.
Alcohol came next. The dyes proved
lIeast effective.

Dakin's solution was used during the
World War for treating infected wounds
with much success. However. in effec-
tive strength it is irritating to the skin
and not so practical for general use as

tincture of iodine. Ordinary rubbing
alcobol also proved an excellent anti-
septic.

While some antiseptics lose their
force as theyv stand, tincture of iodine
actually  becomes  stronger with age.
This is due to evaporation of the
alcohol in which the iodine is dissolved.
Old tincture may smart when yvou use
it (because it contains 8 or 9 per cent
of indine instead of the official 7 per
cent), hut there is no loss of antiseptic
efficiency.

What do eminent surgeons, physi-
cians and health authorities say about
the importance of using effective anti-
septics, such as iodine? They are prac-
tically unanimous in their opinions.

Treating Minor Wounds

Dr. Howard Lilienthal, eminent New
York surgeon, is cited in a Health De-
partment Bulletin as saving, “In the
first aid treatment of accidental open
wounds of any kind it is important to
sterilize so far as possible not only the
open surface itseli hut the surronnding
skin, which always harbors  hacteria
which may easily infect the injured sur-
face. Nechanical cleansing is of the
oreatest importance: but even Dbefore
the soap and brush are emploved T paint
the swrrounding skin as well as the
wound itself with iodine.”

The American Red Cross, in its first
aid directions, savs, “lodine is the only
disinfectant suitable {for general use
which is of sufficient strength to he effi-
cacious.  Dainting iodine on wounds is
unquestionably of value in preventing
infection, but only if applied within two
hours after the accident.”

lodine should not he cast aside lightly
for some substitute which may
less, which may stain the skin a prettier
color or not at all, bhut which may lack
the all important dependability in killing
dangerous microbes in the skin.

Great industries have realized the im-
portance of first-aid treatment for cuts,
scratches, abrasions and other minor in-
juries to their employees. Tt has greatly
reduced the number of days of time off
of injured employees.

The treatment of minor wounds can
be carried out intelligently at home as
well as in business. TTere are a few
simple rules which anvone can follow:

1. Cleanse the scratch, cut or tear
with soap and water. A reasonable
amount of bleeding is not harmiul. Tt
ternds to sterilize the wound hy washing
away dirt and dangerous germ invaders,
If vou are not near water, as for in-
stance, on an automobhile trip, apply rub-
bing alcohol or iodine immediately
without waiting until vou can cleanse
the wound,

2. Where there is a large amount of
dirt or foreign material in the wound
itself—as in a knee hruised from a fall
—remove this carefully.

3. Paint the skin around the wound
and then the wound itself with tincture
of iodine. Frankly, alcohol or iodine
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You need this
FREE Book

RE vou standing on the sidelines,
Awishing you were in Aviation . . .
envyving those who are already making
Aviation history while holding down
good jobs with fine futures? I so,
remember this: [/ishing won’t get
you into Adviation—bnt practical train-
ing wwill!  Lt. Hinton’s free book,
“Wings of Opportu-
nity,” tells you a quick,
sure, inexpensive way
to et the necessary
practical  traming—in
your spare time, at
home.

Hinton’s personalized
training and his free Ein-
ployment Service are put-
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AS A ROWING
MACHINE

Eight Improved
Mascle Builders

Easily master feats which now seem difficult.
I vou wurt physical culture for health this
equipment is what jon need. SAVE AT
EEAST HALF! We furnish ten cable chest
expander adjustable ta 2 s resistance.
Made of new live extra strength rubher to
Rive resistance needed for aure muscle devel-
opment. I'air of patented hand wrips de-
velop powerful grip snd arn. Wall exercising
parta develop back, urme und lege. liead stran
permits exercise of neck

muacles.  Develop leg GUARANTEE
muscles with foot atrap — Lntire st
gives speed, endurance, faction guar-
illustrated course soteed or
ehows how to develop uny monev  barck,
part of bodv.

SEND NO MONEY

Send name and address. We send all by re-
turn muil.  Pay postman $3.75 plus nostage.

MUSCLE POWER CO. Dept. SC-2,150 Nassau
Street, New York
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NEW INDUSTRY
NEEDS MEN

COMPRESSOR CONDENSER

(Co—

EYAPORATO { RE

EXPANSION VALVE

ELECTRIC REFRIGERATION

Newest American Industry needs
calls Yo“ ! men for $200 to $1,000 a month jobs

tn_ production, service, installation
and sales. Fastest growing, money-making ﬁ\’ldfl)ackcd
by General Motors, General Illectrie, ete. New ecusy
liome training qualifies you for big pav job. This training
endorsed by Servel, Kelvinator, Copcland and other
large manutacturers.

GetValuableNew Book—FREE

Qur new illustrated book —ftich Rewards in Klectyic
Refrigeration—just off the preis, reveals amazing
plan to ambitious men. Sent absolutely free, with-
out obligation. Be the firat m‘zu_ur locality to get
into thia new magic industrv. Write today!

UTILITIES ENGINEERING INSTITUTE
4403 Sheridan Road, Dept. 521, Chicago, I

SAVE YOUR JOB

Employers promote
men who show in-
terest, who read up on

AUDEL’S NEW ELECTRIC LIBRARY makes Electricity as easy as
ABC tor beginners; interesting as fiction. Engineers carry in
pocket for spare time reading and reference. Questions, “an-
swers, diagrams, calculations, underwriter’s code; design, con-
struction, Operation and maintenance of modern electrical
machines and appliances FULLY COVERED, AUDEL'S BOOK-A-
MONTHHOME- BDYPLANglvescompleteknowle_dgeo'Applled
Electricity. Hetps overcome handicaps of educatifoldec » day.
No cash In advance. Write today for free Electric on. 6r.
Theo. Audet & Co., 65 W. 23rd §t.. New York, Dept. S.). 2-31

MAKE MUCH MONEY

Making and Selling Your Own Products.
Formulas, Processes, Trade Sccrets. All
lines.  Automobile Specialties.  Cleaning,
Polishing Comypounds. FFood Products. Toi-
let Preparations, etc. FExpert Analytical
Service. Catalog, circulars free.

]D. THAXLY CO,, Washington, D. C.
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will sting, whereas the ineffective anti-
septics may not. But isn't it “better to
be safe than sorryv”? Todine and alcohol
penetrate the tissues so deeply that they
decidedly lessen danger of ‘infection.

-+ Apply a piece of sterilized gauze as
a dressing and bind up the wound.
Sometimes it is most convenient to hold
a small dressing in place with adhesive
tape.  Never apply court plaster or ad-
hesive tape directly to the broken skin.

5. Wounds heal more rapidly if they
are at rest.  For instance, a wounded
finger subject to constant motion should
be held quiet with a small splint.

6. 11 a wound has healed over the top
but shows signs of inflanmation, sece
vour doctor quickly. Drompt treatment
may  save you serious trouble from
blood poisoning.

After the cut or bruise has healed,
the iodine stain can be ecasily removed
by dipping a small picce of cotton in a
little diluted household animonia and
wiping over the surface.

For Fourth-of-July wounds and dog
bites. application of tincture of iodine
is helpful as a first aid measure. How-
cver, it is imperative that a doctor be
consulted at once. Tetanus antitoxin
may be needed to prevent lock-jaw in
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the case of the firecracker or hlank car-
tridge injury. And a dog that has bitten
must be kept under ohservation until the
authorities are sure that it is free {rom
rabies, because the Pasteur treatment
—used in time—may save the vietim's
life,

Every home, every motorist. camper
or traveler should have at hand a simple
first aid kit for prompt treatment of
cuts, scratches and abrasions. Such a
kit can be easily assembled at home.

Take a small hox with tight-fitting
cover. At any drug store you can get
the few things which are necessary to
put into it: a wrapped sterile bandage
two inches wide, a small roll of ab-
sorbent cotton, a package of sterilized
gauze, a two-ounce bottle of tincture of
iodine (with rubber stopper), a small
roll of adhesive tape. a dozen wooden
applicators  (or toothpicks) to make
cotton swahs for applving the iodine.

Remember that prompt treatment of
a small cut or scratch may prevent
much suffering.  Its neglect mav cost
your life. Remember, too. that cleanli-
ness and the use of an effective antisep-
tic are necessary if blood poisoning is
to he prevented and rapid healing as-
sured. @

Scientific Book Reviews

TIHE SCIENCiE OF BIOLOGY. hy
George (. Scott; Professor in Bi-
ology; College of the City of New

York.  Published by the Thomas
Crowell Co.. New York City. PPages

XX 632, Price $3.75.

We always have had a soft spot. way
deep down in our heart, for biology.
So we gladly welcome each addition
to the Tong list of texts on the subject.
When the new hook is set in large clear-
face type. contains three hundred and
ninety illustrations, and the subject mat-
ter is neatly arranged and as master-
fully prepared as in this one, it deserves
our appreciation.

Professor Scott’s text is not a rehash
of his previous work. Tmportant ad-
ditions have been made. Wherever
niecessary illustrations have been cor-
rected to present newly discovered mu-
terial.  The subject matter has been
divided into three sections: Biologv of
Plants, Biology of Animals, and Gen-
eral Biology.

Although the field covered is large
and the scope of work wide, the ma-
terial is detailed.” Ttems such as Em-
bryology. Genetics, and Cytologv which
are merely outlined. in a great many
books, receive special treatment and
considerable attention, The satisfac-
tority complete index and appendices
are most helpful.

SONS OF THE FEARTH, by Kirtly
I". Mather, Professor in Geology,
Harvard University.  Published by
W. W. Norton Co.. Inc.. New York
City. TPages XV; 272, Price $3.30.
The average man is interested in the

calculations which scientists make and

the deductions at which these savants
arrive.  When he glances at his morn-

ing newspaper over the breakfast coffee
and notes that Professor X states that
the earth is many millions of vears old,
he would like to be able to say, “Just as

I thought.” Or. were he to read that
the President of Backwater College pre-
dicts that the world will surely end in
another hillion vears. his self esteem
would rise  immeasurably  could he
sayv. “Wrong again.”

As it is most of the figures bewilder
AMr. Average Man and he cannot com-
prehend many of the statements which
appear in the press. With this in mind
whole series of books have heen writ-
ten to acquaint the general reading
public with the hroad problems that
face the technician and the solutions,
whenever available. Good—we endorse
and approve the movement. But we feel
that a book of this nature should in no
way he a texthook. A work of this
kind should reduce matters scientific to
every day terms. If part of the sub-
ject matter does not lend itself to this
tvpe of treatment—omit it. The man
who finds the introductory work in-
adequate will seek more detailed sources
of information. On the other hand.
the average reader for whom the hook
is written is too often entangled in a
mesh  of polysyllabic  words whose
actual meaning he does not understand
even after he has seen Webster’s defi-
nition.

Now that that’s off our chests let us
say that we liked Mr. Mather’s work.
Mr.  Mather undoubtedly  expended
time, effort and thought on his explana-
tions of the geological terms which he
used.  However. he seems to disre-
gard the fact that when a previously
well-defined term crops up fifty pages
after his clear exposition. the average
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has completely forgotten its
meaning. We feel that technical terms
have dulled an otherwisc most inter-
esting piece of reading.

reader

ALCOHOLOMETRY, by Francis G.
H. Tate, Published by His Majesty's
Stationery Office, England, XVIII:
93 pages.

When we read in the newspapers of
an uneducated prohibition agent testing
the alcoholic contents of beverages by
a silly apparatus which gives the boiling
point of beverages, and that punishment
is to be meted out according to what
thiis utterly inaccurate and unreliable
instrument shows, we can sec the im-
portance to the average man of an ac-
curate method of determining the alco-
holic content, under the provisions dic-
tated by the wisdom ( Wisdom ol our
Legislators).  One-half percent )
alcohol plus or minis might mean -
prisonment, fine, or the closing up of
2 business: the law allows specific
sercentage of alcohol on the basis of
its heing non-intoxicating. One-half
percent  more, curiously  makes it
what you might term “contraband.” The
absurdity of the law in attempting to
define whether a beverage is intoxica-
t ng or not, is manifested clearly when
you consider how individuals vary in
their reaction to alcohol,

This book is written by an Englizh
author. In England the full contents of
liguor has to be known for taxation pur-
poses. It is a very full and valuable
treatise of this subject.

EREDITY, by I©. A, E. Crew, M.D.,
Sc., Ph.D., F.R.S.E., published by
Jonathan Cape and Harrison Smith.
New York, N. Y. Pages 119. Price,
$.60.

“He has his father's eyes and his
mother’s nose, but his hair is just like
his grandfather’s.” Little bits of con-
versations like this are often heard
when mothers attempt to describe their
offspring. [t is quite natural that they
often wonder why “baby™ has inherited
these certain  characteristics,  why
“Junior’s” hair is similar to that of lis
paternal ancestor two generations re-
moved, why his eyes are colored ex-
actly as his father’s, and why his
mother’s nose seems to be reproduced
in miniature on his face.

Mr. Crew demonstrates that there are
definite laws governing heredity and
then attempts to explain why some char-
acteristics  (dominant) appear more
often than others (recessive) and the
conditions uecessary for their produc-
tion. He has divided his hook into six
chapters.

The Germ-Plasm. The Architecture
of the Germ-Plasm, Heredity and Sex,
Variations—Inborn and Environmental,
Heredity and Animal and Plant Breed-
ing. Heredity and Human Affairs.

It is our opinion that more space

gt L
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could profitably have been accorded to
the chapter on Variations.

We feel that it is very ditficult at
times to follow the thought. While this
can be ascribed partly to the inhevent
intricacy of the subject, the text could
have Dheen written in more popular style.

THE GREEN LEAF, by D. T. Mac-
Dougal. Published by D. Appleton
& Co., New York; 142 pages. DPrice
$2.00.

The functions of the plants are of
enormons intportance to the world., It
has been aptly said if mankind covered
the world with his roads and structures
o0 as to abolish plant life, the oxygen of
the air would soon be replaced by car-
bon dioxide, and man would have to
perish. In this book is interestingly
told what chlorophyll does in the life
of the world; what part it plays in
maintaining animal existence, in sup-
porting plant life. The green leaf, from
whiclh this book takes its name, is the
stbject for a true romance of science.

The book is written in a popular way
and we certainly feel that it can be
safely recommended to our teaders.
The history of the earth is a story of
plaut life which has to be balanced
against animal life. Each is doing its
part in maintaining the other and this
hook's well-planned description of the
relation between them is a good pres-
entation of an all-important subject.

CONQUEST OF LIFLE, by Theodore
Koppanyi. Published by D. Apple-
ton & Co., XII 263 pages. Price
$2.00.

This book falls into the same class
as the preceding one, oue of a series of
scientific publications termed “The New
World of Science Series,” under the
editorship of Watson Davis. It touches
on all phases of animal life from the
gencral biology down through the func-
tions of the almost mysterious ductless
glands.

When the author refers to the point
that the lowest animals can propagate
themselves by simple division. cutting
themselves in two, the question arises.
“Te Sex Necessary?” which opens a
very interesting chapter. This same
chapter is certainly depressing in places.
But it concludes with a warm appreci-
ation of the wmarried state as it affects
raising and educating the offspring.

The chapter on the “Souls of Aui-
mals” is extremely interesting and the
final chapter, “The Conguest
ease’ gives a fine idea as to what has
been done for humanity by the medical
and surgical scientific practitioners. Tt
ends up with a good word for a really
wonderful hook “The United States
Pharmacopaeia” the author being op-
posed (as was to be expected) to what
are called patent medicines.

Reviewed books can be secured from the publishers or directly

from our Service Department.

of Dis- |
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Sending in the coupon below may mean
the difference between going on struggling
and striving—or it may mean that with a ~
few minutes each day, properly applied, you
can fit yourself for a bigger job.

The New Croft Library of

PRACTICAL ELECTRICITY

2785 PAGES 2045 ILLUSTRATIONS
Semi-Flexible Keratol Binding

Thousands of men have used these Croft
books to step into better positions. The sound
usable material they contain will give you
full mastery of your present job, and fit you
for the many opportunities that are constant-
ly opening everywhere in the electrical field.

A combined home-study course and
reference library

Tt is impossible to describe all of the in-
formation contained in these books—or tell
you of the concise way in which the hundreds
of subjects are handled, such as circuits,
armatures, commutators, transformers, switch
boards, distribution systems, electrical ma-
chinery—in fact, how to do a complete job
from estimating to completion. The books are
filled with plans, pictures, and diagrams.
They furnish a constant source of ready
reference.

They are beautifully bound in flexible
Keratol in seven volumes. They_offer a
complete course in electricity. Not in a
lifetime of experience alone could you amass
this great knowledge.

You can see these books—FREE
Small monthly payments if you
keep them

You must see them and you can see them
__absolutely free of all cost. Send no nioney.
You are obligated in no way. We will ship
the books to you for Free Fxamination and
trial. Then if you decide to keep this Li-
brary and use it to fit yourself for that
bigger job, send only $1.50; the balance in
small monthly payments. You will never
miss the money, and you will see, as thou-
sands of others have, that it is the best in-
vestnient you have ever made. Clip the
coupon, fill it in, and mail it today—the

books will be forwarded to you immediately.

McGraw-Hill Book Co.. 370 Seventh Ave., New York I
Send me the seven volumes of the New Croft Library I
of Practical Electricity on approval for 0 days’ free

examination. At the end of that time | will either I
return the hooks, or remit a first payment of $1.50 I
and $2.00 a month for 9 months. |

HHome  Address

City and State

Position

|
|
I
|
’
]
I Name
|
|
|
|
|
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Learnat home, By Mail!
Easily?! Quickly!

New! Different! Dr, Harlan Tarbell, Famous
Magic Wizard, teaches you Big Tricks, Illu.
gions, Stage Stunts, ‘‘ Patter'® and the Principles of
Magic. You learn easily and quickly at home by
mnﬁ, Earn big money with magic. Write today for
Jreo literature. Please tell us your sge,

Tarbell System, Inc., siicfs Son Endims: .

HOME-STUDY

BUSINESS TRAINING

Your opportunity can never be bigger than your
preparation. Prepare now and reap the rewards in
carlier and larger success. Free 6+-Puge Books Tell
IHow. Write now for hook you want, or mail coupon
with your name and address in margin today.

O Higher Accountancy O Business Mgm't
Mod, Salesmanship O Business Corres.

O Traffic Management O Credit and Collection

O Law:Degrecof LL.B. Correspondence

O Commercial Law O Modern Foremanship

O Industria IMgm’t O Personnel Mgm't

O BankingandFinance O Expert Bookkeeping

O Telegraphy O C.P. A. Coaching

O Rail. Station Mgm’t O Business English

O Railway Accounting O Commercial Spanish

O Paper Salesmanship O Effective Speaking

LA SALLE EXTENSION UNIVERSITY
Dept. 294-R Chicago

1G FUN
Bovs You apparently see thru_Clothes, Wood,
Stone, any ohject. See Bones in Flesh.
FREE—PKG. RAD10 PICTURE FILMS.Takes pictures
without eamera, *‘You’ll like 'em.” | pkyg. ea. 25¢ order.
MARVEL MFG. CO., Dept, 83, NEW HAVEN, Conn.

A FRENCH BY EAR

i \;—- ' Learn 400 common Trench words

- J@ | with marvelous 10” phonograph dise
( =

W

3

[l and French-English book. Electric-
' ally recorded by Prof. Bttiene of
Taris.  See and hear. I'ay only

— g $1.9% and postage on arrival for
dise and book. Limited supply. Order now. Moeney
back guarantee. Spanish ise $1.98; English dise
1.98.

AUTOMATIC RECORD INSTITUTE, 1923-CQ
Tribune Bldg., (54 Nassau St., New York, N. Y.

GEARS

In stock—immediate delivery
Gears, speed reducers, sprockets,
® thrust bearings, flexible couplings,
pulleys, ete. A complete line is
carried in our Chicago stock. Can
also quote on special pears of any
kind. Send us your blue-prints and
inquiries.
Write for Catalog No. 40

CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., Chicago, Il
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Answers and Prize Awards in
November Puzzle Contest

First Prize, of $10, is awarded to:
E. D. Chisholm, 30 Grove Street,
Rockland, Me.

Second Prize, of $5, is awarded to:
Andre L. Levy, Apartado 390, Mexico
City, D. F., Mexico.

The ten prizes of one dollar each, are
awarded to the following:

Roger F. Jacob, 1708 Mabert Road,
Portsmouth, Ohio.

Norman W. Cote, 4 Grove Street
Waterbury, Conn,

Margaret May, 4315 Twelfth Place,
N. E.. Washington, D. (.

Everett G. Barber, 709 So.
Street, Salina, Kansas.

Carleton Gamage, 9 Jewett Street,
Skowhegan, Me.

Edwin R. Shaw, 506 Lyon Street, N,
E., Grand Rapids, Mich.

James B. Colson, 2nd. Licutenant,
Infantry. Fort De Lesseps, Canal Zone.

Charles H. Payne, 3272 Beresford
Ave., Cincinnati. Ohio.

I. Cchen, 1415 Green
Francisco. Cal.

Oscar K. Goolshy, ¢ /o0 First National
Bank, Waldron, Arkansas.

Ninth

Street, San

Solution to "The Seal of Ahmes"

HE accom-

panying
diagram shows
how the Seal
of Ahmes can
be constructed
by drawing a
continuous line
of 14 strokes,
counting the
circle as one.
Starting at A and ending at Z, the only
part retraced is the little space between
A and Z.

Twenty-seven different triangles of
varied sizes are to be found in the de-
sign, viz.: 16 of the smallest, 7 of the
next larger, 3 of the size still larger.
and then the largest triangle, contain-
ing all of the others.

In that simple arithmetical question,
since 19 represented a number plus one-
seventh of itself, 19 divided by 8 gives
us one-seventh of the number, viz.: 2
and 34, and the number itself must be 16

and 4.

Solution to "Speculating in Qil and
Vinegar"

T was told that at the time Tony had

sold six of the seven barrels of oil
and vinegar—oil selling at three times
the price of vinegar—his respective
cash receipts from the two liquids were
alike. At the ratio of prices, it is ob-
vious that he must have sold three times
the quantity of vinegar that he did of
oil.

One quarter of the number of gallons
sold must have been oil. and three-
quarters vinegar., This ratio necessi-
tates the total quantity being divisible
by four. Thus far our reasoning estah-

lishes that, omitting one barrel from the
group, the others must have a total
number of gallons that is divisible by
four.

Four possible groupings of the seven
barrels will qualify to this extent, viz. :
9,12, 14,19, 21, 29; 5,12, 14, 19, 21, 29
59,12, 14,19, 29: 5,9, 12, 14, 19, 21.
But, when we come to test these groups
for division into two quantities, one
three times as great as the other, we dis-
cover that only one group, the first, is
susceptible of such a division.

The six barrels disposed of must have
heen those containing 9. 12, 14, 19, 21
and 29 gallons. The barrels containing
12 and 14 gallons, a total of 26, held oil,
and those containing 9, 19, 21 and 29,
a total of 78 gallons, contained vinegar.

The 5 gallons which 1 bought for $4,
must have heen vinegar, for if Tony had
disposed of his oil at such a low price
(one dollar a gallon, with the exception
of my barrel which brought 80 cents)
he could not have made a profit, which
it was told he had realized.

Selling his oil at $3 a gallon he took
in $78. Of the vinegar he sold 78 gal-
lons at a dollur a gallon. and 5 gallons
at 80 cents, a total of $82. He invested
$100, and sold off the stock for $160,
thus reaping a profit of $60.

Solution to "Another Puzzle From
Tony's"
INCE Tony decanted five times as
much vinegar with the 3-quart meas-
ure as with the 2-quart measure, and
drew only {ull measures. the least
amount that he could have drawn with
those two measures is 36 quarts. 36
quarts deducted from 126 quarts (31.5
gallons) leaves 90 quarts to be drawn
off by the 5-quart measure. No otlier
multiple of 36 deducted from 126 will
leave a quantity divisible by 5, so we
have to conclude that Tony drew 6
quarts with the 2-quart measure, 30
quarts with the 3-quart measure, and
90 quarts with the 5-quart measure.

Toy Electric Range

ERE is an ideal miniature range

for little sister. Tt is 9 7/8 inches
wide, 734 high, and 5 deep. It is finished
in black haked enamel, dipped inside

and out to prevent rust. The top is in
one picce. The stove has a heat ele-
ment under both hurner and oven, and a
pan under the bottom to enclose the heat
element. A tea kettle, pie pan and
sauce pan of aluminum are included.
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Dependable Dowel Joints
By Charles A. King

E will grant that the mortise
joint is favored by most drafts-
men as the strongest for a certain range
of construction in wood, but the writer
maintains that its reliability is over-
estimated, for we cannot disregard the
unavoidable and practically continuous
shrinking and swelling of wood caused
by periodic changes in atmospheric hu-
midity and temperature which begin
their weakening influence on the day
the joint is made.
1f the tenon A which is part of the
rail or horizontal member of a door ex-
tends through the stile or vertical mem-
her as at B, its endwood is exposed to
the weather aud quickly absorbs or dis-
charges moisture until it contains about
the same percentage as the air. The
stile shrinks or swells at right angles
with its grain and the hold of the glue
is broken by the changing relations of
the abers of the wood, until in time the
glue is of comparatively little value mn
the strength of the door. This process
is repeated with every change of moist-
ure-content of the air and in long spells
of very dry or wet weather the entire
joint is similarly affected and corre-
spondingly weakened. Whether outside

| o Rl S
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cords the passing of the seasons.
T{ a tenon is not more than four

inches wide, we will say, probably the
side wood of the mortise will be stiff
enough to maintain contact with the
tenons, but if wider, double tenons are
usually made with strengtheners at B
and another at El of the top and bot-
tom rails to hold the sides of the mor-
tises in contact with the tenon. Mani-
festly E1 is weak, for it is seldom more
than omne inch, usually about three-
quarters of an inch long and may be
easily split by the slamming of the door,
by using too much force it the door
sticks, or they may be cut away in fit-
ting the door.

The dowel joint, the only substitute
for the mortise and tenon joint has, in
its poorest form, kept bad company so
long that the entire type has acquired a
reputation for inadequacy that is not
deserved.  In making a mortise and
tenon joint a certain degree of thor-
oughness must be exercised, but a dowel
joint seems so simple, so casy to make,
that the craftsman is tempted to apply
as little care as possible.  This has re-
sulted in gradually reducing the number
of dowels in a joint, in making them

)
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DOWEL - JOINT D

How to fit dowel joints in the top, middle and bottom rails of a wooden door.

doors, or doors in the interior of the
house are exposed to summer dampness
and the artificially heated and exces-
sively dry air of winter are considered,
the process continues, the results vary-
ing only in degree. When we realize
that wood may shrink from 4" to 38”
for each foot in width we can under-
stand why cheaply made outside doors
sometimes need considerable repairing,
and why the strength of their joints re-

too short, too loose, or too tight. to put-
ting glue on the dowel instead of on it.
and also in the hole, often using the
cheapest glue and not enough of it. In
fact the dowel joint is perfectly adapted
to the needs of those manufacturers
whose only ideal is to make furniture to
sell, and to those craftsmen whose ideal
of accomplishment is to “get it done.”
and the two form a large and congenial

(Continned on page 948)
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NOW Amazingly Easy
.. 10 get into

Learn to
Major TRockwell i3 a o
famous  World  War Earn
flyer, decorated with
the Lepion of Honor to 1
and the War Cross. He S75 s oo
is now teaching Avia-

Weekly

My practical Home
) o you Training Course of-
fLJE\lrc‘lm Aviation s fers you the way to
La“um' J get into this thrilling,
fascinating business.
| prepare yvou with the Aviation principles
vou must know in order to fill any of the
hundreds of  Aviation jobs  requiring
TRAINED men. I show you how to earn up
to $75 and $100 2 week in the quickest pos-
sible tine.

In a Few Short Months

Give me an hour a day of your spare time and in
a few short months you can be ready to enter this
new industry. will prepare you for well paid
ground jubs open only to men trained in Aviation
work. 1f you waut to
fly. my Home Train-
ing  Course prepares
you. and T will ar-
range for your flying
instructions here  or
near your home at re-
duced rates.  You risk
nothing. Tf vou are
not satisfied after com-
pleting my course, T'll
refund your tuition.
T'ake the first step by
mailing coupon NOW
for my bhig FREE
BOOK and FREE
ATRPLANE Offer;

Major R. L.
Rozkwell
DAYTON SCHOOL
of AVIATION
Desk J-20
DAYTON. OHIO

tion and will train you
a3 only a veteran war
fiver can. With Tock-
well Training, your

Your Chance to Get an
AIRPLANE
FREE

\When you become one of
my students I will give
you a chance to get an
Airplane FREE of any
Cost to you. Mail coupon
for particulars,

_._.. n A
! MAJOR R. L. ROCKWELL,
|
Dayton School of Aviation,
i Sch f i l
Desk J-20, Dayton, Ohio.
| I
Tear Major: TPlease send me your FREE |
: BOOK and FREE .irplane Offer. |
I
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|
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\ |
| Town . ...... State. .. ..... Age ... .. |-
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Phofography Needs

. Trained Men [

Many well-paid, worthwhile positions
open annually in motion picture and
photographic field. Entire industry
growing by leaps and bounds. One
| large moving picture company alone
i reports profits of $8.434.000 for first
six months of this year.

'Still””  I'hotographers  and — photo-
finishers wanted everywhere. We teach
you at home or in our stu(l}ns to take
advertising  and commercial photo-
graphs, art poses and pnl'!l‘ailsf-slun}v
you how yau ecan win success in this
uncrowded industry.

Good Payfr-MovieCameramen

Thrills, adventure—ait  opportunity to

(cﬁ see the world await you as motion pic-

E ture cameraman!  Or, be a well-paid

i motion picture projectionist. Free hook

A8 tells how you ecan qualify for any branch

Y of this fascinating profession, Send for
'l_ll it TODAY.

Depl.AB-1845, 10 West 33rd Street, New York City

J NEW YORK INSTITUTE OF PHOTOGRAPHY

New Yark Institute of Photagra ),
Dept. AB-1845, 10 West 33rd Street, New VYork iy,
Without obligation send me vour FREE book and details ahout:

} Motion Pieture Photography { ) Projeetion
() “Bull" Photographvy

Build“=77
and Fly
the IDEAL “EAGLET”

All balsawood (not cardboard) with in. Size
many features (of expensive models, c°"%‘l:’:"i¢("°"
Easy, quick construction; everything
ready to put togetherjweighs 1 0z. com- soc
plete. Flieslike a hig one! Get one now

and have some real fun! Postpaid
Send 5c for Big 48 pg. Catalog and Circular Showing New Models.
IDEAL AEROPLANE & SUPPLY COMPANY, Inc.

22-24 West 19th Street New York City

ERPAIST i CARDS

teach you by mail, or at

achool, in epare time, Enormons

emand. 5 Interesting
‘work. Oldest and foremost school.

-, gets $2b for a show card, Craws

ford, B. writes: ‘*Earned $200 while taking

courae," Write for complete information.
DETROIT SCHOOL OF LETTERING

479 stimson Ave. Eat. 189) DETROIT, MICH,,

PrintYourOwn

Jarus, Stauonery, Advertising,
labels, paper, circulars, tags, etc.
Save money and time. Sold direct
from factory only. Junior Press
$5.90, Job Press, $11, Power $149.
Do popular raised printing like en~
graving with any of our presses,

Print for Others, Big Profits.
Pays for itself in_a short time.
Easy rules sent. Write for free
catalog of outfits and all details.
The Kelsey Co., H-47. Meriden, Conn.

CHEMISTS

£ Catalog illustrating 2500 Chemist’s Sup-
plies, 5,000 Chemicals. Minerals. Drugs,
ete., and listing 1,000 scientific baoks
1] sent for 50c. Glass Still as illustrated.
Capacity of flask 1 qt. Complete $8.

EaLABORATORY MATERIALS CO.
635 East 71st St., Chicago, U.S.A,
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Tribulations of an Inventor

(Continned from page 895)

in one. T patented the suggestion and
had the device built up. Steel was way
up in price but that did not make any
difference. T spent $800.00 trying to
get this on the market, after which I
realized that I did not have enough
business experience to handle it right.
Today, T would not even attempt it.
Fourteen years later, the suggestion
came out in a comic supplement. The
joke cost me $800.00.

Flags, Collar Buttons, Travelling Kits,—

What Next?

Then came a ray of sunshine, a flag
that will never go down. I provided
a small ball with a lead weight at the
hottom. I immediately had a model
built, and on the strength of that model,
orders mounted to over 200,000 within
a very short time. A $900.00 profit was
cleared. The flag was made to sell for
ten cents although it cost the jobber
only five.  Unfortunately. all of the
orders could not be filled, only 123,000
of these were made and sold. "The rea-
son we had to close shop was hecause
we were unable to buy any more of the
tiny silk flags that were fitted to the
top of the hall.  All imports from Japan
had been shut off. The lesson T Icarned
here was: “Do not count vour chickens
before they are hatched.” "Of course, it
was no one's fault but just one of the
chances a man takes.

But what's the use of Iving down
on the job. Take out another patent,
perhaps this one will succeed. Accord-
ingly, T invented a new collar button
to use for the back of the collar hand.
[ was offered a thousand dollars, spot
cash, if the papers were in good order.
After the patent had heen issued, 1
went out to make my sale, but my pros-
pect refused to go through with the deal.
He stated that the claims were not
solid enough and T realized that they
probably were not as thorough as they
might have been. So T was out the
cost of the patent and the school of ex-
perience taught me another lesson:
“Look over specifications and claims
carefully. Check up on vour attorney.”

A flier in the form of a front collar
button was never protected. One can-
not expect to get rich by designing a
product and kecping it locked up in the
desk drawer.

The World War instilled me with a
new thought. A travelling kit was de-
signed at the request of an official who
handled army supplies. The idea was
to make a compact hox that would hold
everything a man needs for his morn-
ing toilet. A mirror, tooth brush, tooth
paste, razor, soap, shaving cream, shav-
ing brush, a small bit of alum and styp-
tic pencil, all in a compact case. By
the time a patent had been granted on
this suggestion, the war was over. [
might interpose that this had nothing
to do with stopping the war.

But I was not through with patent-

ing. My next thought was one that
might have fooled the wisest of busi-
ness men. - A package handle was de-
veloped that had the added feature of
serving as a means for tying the pack-
age, and when untying there was no
necessity for cutting the cord. This
would save time in forming packages
and make a neat bundle that could be
asily carried anywhere.  Muach to my
dismay, I found that the idea was des-
tined to be a complete failure. The
large stores that might have heen in-
terested, demonstrated to me that it
would cost more to advertise this article
and instruct people how to use it than
the device was worth,

Working my way East during these
vears, I finally secured a position as a
salesman for an Advertising Display
House in New York. One of my pros-
pects was in the market for a new dis-
play stand. I designed one illustrated on
these pages, and withont even taking
trouble to apply for a patent on the sug-
gestion, and on the mere strength of
the peneil drawing alone. T landed an
order for $6,000.  Considering some of
my  failures along other lines, this T
thought quite commendable. Delving
into the subject of display advertixing,
I found that practically every subway
card was printed in the same old way.
One looked exactly like anv other, three
or four color printing jobs with slightly
different designs here and there. T an-
ticipated that if a subway card could be
constructed that would be unique and
altention-getting, it might meet with a
fair sale. Accordingly, letters were cut
out on the card and were backed by alu-
minum or silver foil to reflect light and
make the card as good as an illuminated
clectric sign.  The experiment proved
successful. A few weeks after the
first card was shown to a national ad-
vertiser, he sent in his order and has
since  given two re-orders, Many
signs are today being made along the
same lines,

The Eternal Inventor!

To say I have finished patenting
would be a long way from the truth. De-
signing new inventions has grown to he
a hobby with me. Some fellows collect
postage stamps, some are song writers,
others collect antiques. We all realize
that if you patent the right invention at
the proper time and handle it correctly,
a profit will result. There is money in
patents.

At present, T am furthering a candy
box with a daisy game on top which
will tell you whether a girl loves you
or not, a night light with indirect
lighting. and a party game that is meet-
ing with considerable success. Exactly
how successful any of these ideas will
prove to he, must be left to the readers
0f SCIENCE anp INVENTION and other
members of the public (who should be
readers). to decide.

€
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Introducing the Papaya, Loquat and Tangelo

(Continued from page 893)

In the land of palms and sunshine,
where one finds cherries growing on
bushes, gooseberries on trees, one 1is
quite prepared to pick an enormous can-
teloupe from a tree. This is the papaya,
tasting much like our popular cante-
loupe, though sweeter and richier and
the flesh more tender. In ripening the
flesh changes from white to a deep rich
vellow and is from one to three inches
thick. When cut in half, the surface of
the cavity is found to be incrusted with
small round gray-black seeds which look
like sifted June peas. These seeds have
a pleasant, peppery, nasturtium flavor
and are a distinct addition to salads of
any kind. The skin of this fruit is
tender. thin and smooth, changing color,
while ripening, from green to golden
vellow.  There is an increasing interest
in the production of this fruit; refriger-
ation is rapidly solving the marketing
problem. Its rich flavor has been found
to be unimpaired after many weeks in
storage. This “‘canteloupe tree of the
tropics” is straight and branchless, with
large deeply lobed leaves at the top
which act as an umbrella to shade the
iruit hanging in a cluster along the
upper part of the trunk, the smaller ones
grow near the top, the fruit is larger
toward the base of the tree, the latter
sometimes weighing thirty pounds.

The red-crange Japanese persimmon, which is
much larger than our native variety.

Another new fruit is the Japanese
loquat, which is about the size and
shape of a seckel pear, with a smooth.
thin skin and one or two seeds. It has
a delicious sub-acid flavor between a
plum and a cherry and is very juicy,
which makes it desirable for jelly and
preserves as well as being an interest-
ing fresh fruit. The evergreen tree that
hears this fruit in clusters grows 1n
the Gulf States and California.

The pomegranate has long heen an
imported {ruit procurable only in fruit
stares where odd and unusual fruits
were dealt in. It is now widely grown
in our own southwestern states and the
narive fruit is appearing during the late
summer months. It is near the apple

in size. Encased in its leathery skin
of red, crange vellow or purple is a
slightly acid pulp which is eaten raw,
or the juice is pressed irom the fruit
and the secds may be made into a syrup
for use in a beverage, as the flavor and
color are so attractive.

The tangelo, a purely American fruit product.

Perhaps the tiny thorns that grow in
the dark wart-like spots of the prickly
pear will make many people hesitate to
try this fruit, but they will be repaid if
they «o by the delicious orange-colored
pulp they find beneath the vivid skin
which shades {from red to yellow and
green.  The housewife who likes new
things will be glad to add the jelly made
from it to the countents of her fruit
closet.

The first time [ picked up a green
skinned orange and was told it was
ready to cat 1 was doubtful about the
salesman knowing what he was talking
about. It proved delicious. This new
variety of orange, thick as well as green
skinned, is very juicy and is in the
market in the late winter and early
spring.  Another new variety of orange
is the result of crossing the orange and
tangerine, and is known as the “Temple”
orange. It has a thin, smooth skin the
color of an ordinary orange and like it
is firm in texture and juicy, but it tastes
lilke a tangerine.

A unique fruit invention of Uncle
Sam’s 1s the tangelo, a combination of
tangerine and pomelo, the latter mean-
ing grapefruit. It is between the two
fruits in size and though somewhat
sweeter than the grapefruit, possesses
much of its sprightly acid flavor. It can
be peeled and pulled apart like the tan-
gerine and has the most desirable quality
of nor squirting—so different from the
grapefruit.

Who can predict how soon these
fruits will be added to our daily bill-of-
fare? Within the memory of many of
us the grapefruit was an oddity, today it
is a solid staple. procurable in even re-
mote hamlets. It has made fortunes for
those who saw its possibilities.
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NEW 1931

ATLAS

Available to Readers of Science and
Invention in Special Combination

‘Offer With

WEBSTER'S NEW
INTERNATIONAL
DICTIONARY

The Merriam-Webster

The ‘“‘Supreme Authority”’

A Complete Reference Library in Dic-
tionary Form—with 3,000 pages and type
matter equivalent to a 15-Volume En-
cyclopedia, all in a single volume. India-
Paper Edition in Dark Red Full Leather
or Government Test Tan Buckram DBind-
ing, also Regular Edition in strong Red
Fabrikoid, can now be secured by readers
of this magazine on the following re-
markably easy terms.

The entire work
(withh 1931 ATLAS)

Delivered
for $1.00

and easy monthly
payments thereafter

(on approved
s, Fx: orders in
r United States
and Canada).

S0
Ay

You will probably prefer the Dbeautiful
India-Paper Edition, which is

Reduced About One-Half

in thickness and weight as compared
with the Regular Edition

Over 408,000 Voeabulary Terms and in
addition, 12,000 Biographical Names,
nearly 32,000 seographical  Subjects.
3,000 Pages, 6,000 INustrations.
Constantly improved and kept up-to-
date. “To have this work in the home is
like sending the whole famiiy to college.”
To have it in the oflice is to supply the
answers to countless daily questions.

TheUniversal Question Answerer

To solve Question Games, Cross Word
T'uzzles, whatever your question, you will
find the answer in the NEW INTERNA-
TIONAL. It is accepted as the highest
authority everywhere.

The Atlas is the 1931 “New Rte‘t":3

erence Atlas of
World.,” containing 180 pages with
Officinl 1930 Census Figures. Maps are
beautifully prin in colors and include
recent changes in houndaries, airway
maps, cte., all handsomely bound in
cloth, size 9% x 12% inches.

Mail this Coupon for Free Information

G. & C. MERRIAM CO.
Home Office Dept. S., Springfield, Mass.

Please send me free of all obligation or
expense complete information including
125 Interesting Questions’” with Refer-
ences to their answers; striking “IFac-
simile Color Plate” of the new hindings
with terms of your Atlas offer on Web-
ster's New International Dictionary to
Science & Invention readers. (2-31)
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P YOU’ RE earning & cent less
than $60 a_week, eend for my
Free Auto Book, See how you
3 .cnn get complate instruction at
(home, covering every branch of
| Auto work, Learn how you can
| prepare for the big og)portumties—
| Jobe paying up to 000 a year,
Clip coupon for full particulars,

Earnup to$100 a Week

Whether youn’re an experienced
Auto man or not—if you’ve had
Just common schooling, find out
about this new, easy, practical
"“Job-Way' Trammg Learnhow
my Employment Department
helps you get the good Jobs—
Get al lthe details of ' my offer of
a_complete course in Aviation
Free of Extra charge, and my3
Qutfits offer. Send coupon now}

of Exira
Charge

OKE,
Dir ectlng Engineer

MOTOR INSTITUTE of America

MOIorlnslétu.leBldg b Dept 4512

Vi

Send at once, your FREE Book, **Aato Facts. ™ Also tull particatara

Job-Way'® Training, and of your Aviation Course and Working
Outﬁm Offer. No obligation on my part.

AP0 00000000300 6060 0060000000000000006a000000000
dddress. ...
Age......... Oceupation. ... . e e

RAISE CHINCHILLA

AND NEW ZEALAND WHITE

FUR RABBITS
Make Big Money—We Supply Stock
AND CONTRACT FOR ALL YOU RAISE
Paying up to $6.50 each. Large illustrated
book catalog and contract, also copy of
Fur Farming Magazine, all for 10 cents, STAHL'S
GUTDOOR ENTERPRISE CO., Box 155-A, Holmes Park, Mo,

LEARN CARTOONING
At Home—In Your Spare Time
The famous Picture Chart Method
of teaching orlginal dra: has
opened the door of success for hun-
dreds of beginners. Whether you
think you have talent or not, send
for sample chart to test your abil-
Ity. and examples of the work of
students earning from $50 to $300
per week. Please stale your age.

THELANDONSCHOOLQ)‘
1460 National Bldg., Cleveland, O. =

“STAMMERING

Its anise and Gire. *
You can be quicklv cured if you stammer. Send 10 eents,
coin or stamps, for 288 page cloth bound book on Stam-
mering and Stuttering. Tt tells how I cured mysell after
Stammering and Stuttering for 20 years.

BENJAMIN N. BOGUE
12963 Bogue Building, 1147 N. Illineis St., Indianapolis

NOW . ..

You can huy the best of
the new detective novels
in complete book-length
form for only

at all Newsstands.
Ask for

COMPILETE
DETECTIVE
NOVEL

for February Today.
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Scientific Aids to Your Comfort

(Continued from page 913)

at almost the same time! Or, if vou
prefer. separately—a double plugged
cord permits vou to shut off one of the
units. The extremely attractive silver
and black percolater holds six cups of
coffee. In the rack beneath it, a slice
of bread is toasted on both sides at
once. When you remove the percolater,
the heating element may be used as a
stove for cooking eggs, bacon, or fruit.

Electric Press

O save the constant expense which

is entailed in sending suits to the
tailor for pressing, a very clever manu-
facturer has designed an electric
trouser press. The device is both prac-
tical and economical. All you have to
do is to insert your trousers between the
leaves of the press, turn on the current

and wait the short time necessary for
the wrinkles to he taken out of the
article. It is quite convenient to know
that whenever yvou deem it necessary.
even though the tailor shop is closed,
you can have your trousers pressed.

Infra-Red Rays at Your
Command
UNLIGHT contains

rays.  Health-giving. metabolism
stimulating, pigment-producing  radia-
tions arce included.  The smoke and dust
of cities, the atmospheric density of
low altitudes, and the general uncer-
tainty of sunshine all combine to make
it almost impossible for the average per-
son to derive the desired benehts from
sun baths.

a variety of

This lamp s
bothinexpen-
siveand prac-

which
percentage of normal sunlight, can be
produced cheaply and conveniently at
home through the use of the pictured

Infra-red rays, form a good

Infra-Red Lamp. Tts goose-neck cable
construction enables the user to focus
the radiation on that part of the body
which requires treatment.

Trouble-Shooting Made Easy

NEW portable guard lamp is a
late  development, Practically
troubleproof, it embodics no new de-
vices.,  The desire to eliminate defects
found in similar contrivances has dic-

tated the necessity for numerous safety
factors.

The rubber
encased
socket and
handle are

flexible.

The rubber incased cord has a
moulded rubber plug and is led to the
socket through a one-piece solid rubber
handle.  This handle is flared and
rounded at the end in order to eliminate
sharp bends in the wire.

Exteriorly the handle is shaped to
provide a suitable grip. The interior
supports a fibre disc. The wires are
passed through holes in this disc and
knotted.  Strain transmitted by the cord
acts upon the disc and knot alone; in
no way are the socket connections af-
fected. The electric bulb is protected
by a ten wire, spot-welded cage, whose
shape precludes  rolling  about.  An
aluminum reflector can bhe obtained
which concentrates the light on the
work and keeps the glare out of the
user's eves.

Triangular Leak-Proof Fountain
Pen

VERY year manufacturers bring

out new models in fountain pens.
Usually these embody no distinet im-
provement or novel feature. But the
latest pen is triangular in shape to fit
the hand: this same feature prevents the
pen’s rolling off a desk or table. The
point is adjustable to the angle at which
you write. A single turn locks the cap
securely in place, preventing the pen
from hecoming loose in the pocket. An
air-tight pen chamber prohibits the pos-
sibility of leakage.

Pliers that Pull Nails

PAIR of pliers is one of the tools

most frequently used in the home
and workshop.  Sturdy construction
and practical adaptation to work at hand
is necessary. This pair of pliers is
provided with an adjustment so that
they can be used for jobs where the
jaws must hold both wide as well as
narrow objects. The efficient nail, cot-
ter key and staple-pulling device located
just back of the bolt should tend to
make it popular. The appearance of the
tool is greatly enhanced by the nickel-

All Devices Have Been Tested and Approved

Names and addresses of manufacturers
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platitg which covers it entirely and has
the practical value of preventing the
pliers from rusting.

Dustless Ashes

O_\N that the winter is here in full
force. those of us who have our

own furnaces to attend are again con- -

ironted with the problem of how to do
away with dust of the ashes that gets
into aur clothing and furniture.

The ash can cover pictured above
does the trick. Simply push the shovel
containing the ashes through the swing
door. As soon as vou remove the
shovel, the door automatically closes,
preventing dust {from escaping. The
cover will fit all standard sized ash cans.

Current Test Light

ARIOUS complicated instruments
liave appeared on the market which
serve as current testing devices. Neon
glow lamps which are inexpensive are
extremely practical for this purpose.
The one we have in mind is simplicity
itself. Tt can be used for circuits whose
potentials range from 110 volts to 530
volts and will approximately indicate
the voltage by the degree of brilliance
of the glow. Tt provides an absolute in-
dication of the kind of current you are
using, for only one electrode glows on
DC and will also show which are the
grounded and ungrounded wires in a
circuit.

in Our Laboratory
supplied upon request.
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Who else wants to

earn to play.... €&

at home without a teacher, in 72 the
usual time and Y5 the usual cost ?

Over 600,000 folks have learned to play
their favorite instruments the U. S. School
of Music way!

That's a record that proves how thorough,
how casy this famous method is.

Just tlunk ! You study in your own home
and almost before you realize it you are play-
ing real melodies from actual notes.

You simply can’t go wrong. Tirst you are
told what to do. They a picture shows you
how to do it. Then you do it yourself and
hear it.

Fun—Popularity

Little theory
—vplenty of ac-
complishment.
That’s why stu-
dents of the
U. S. School
course get ahead
twice as fast as
those who study
by old-fashioned,
plodding  meth-
ods.

If you really want to learn to play at home—without
a {eacher—in one-half the usual time—and at ope-third
the usual cost—by atl means send for the Free Explana-
tion Booklet and Free Demonstration Lesson AT ONCE.
No obligation. (Instruments supplied if desired—cash
or eredit.) UL K, SCHOOL OF MUSIC, 302 Bruns-

wick Blde., New York €ity.
LEARI\{ TO PLAY You'll never know U. S. SCHOOL OF MUSIC
BY NOTE what good times are - N .
Mandolin S h until you play some 302 Brunswick Bldg., New York City
.an U3 EEEL TG musical instrument. Tf “end me your amazing free book. ‘“Music Lessons in
Piano ’Cello you can play, many Your Own flome’ with inlro«lillr-tion by Dr.] Trank
invitations come to Crane. alsn Free Demonstration Lesson. This does not
Ol:ga.n Ukulele ou. put me under any obligation.
onl.ln Cornet Never hefore have
Banjo Trombone vou had such a chance NAMIC  oveeeeenae et ee et e
th to_become a musician
or ehy7 CAIEe without the drudgery AQATESS o vt e e aaraiesaearees
instrument and expense that were Have you
such drawbacks before. INSEPUMENL o ovveines canee cneas this instr.?........
R e PO PN

package of salt to a sedan.

every dollar you spend.

\ to discover without their aid.
that each one gives.
people, over and over again.

\ You may never have thought of yourself in just this way.
It may never have occurred to yom that in filling many of
d the needs of your every-day life you have at your command
N organized guidance and help of the most practical kind.

But this is the fortunate situaiion in which you find yourself
whenever there is something you are about to buy, from a
When you turn to the advertise-
ments in this magazine you call on safe and expert buying
counsel that will enable you to get the last cent’s worth for

Advertisements are your purchasing advisers, your economic
scouts in any field of merchandise.
tant and carefully selected facts that you are not in a position
You can “bank on
Tts value has already been proved to

Make a practice of reading the advertisements.
you time and energy and worry.
to be an expert purchasing agent for your family corporation.

z
. You and Co. E
|
%
|
|
|

. . . read them regularly!

\A A4
Call on the proved counsel of the advertisements

Each one presents impor-

” the advice

They save
They make it easy for you

. preme e mem gy
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ALADDIN PORTABLE

Instantly Applies Real Nickel

Also Electrically Plates Brass, Copper,
Silver, Gold, Etc.
With the inexpensive ALADDIN OUTFIT
you can easily nickel plate the nickel on your
car and do a good job of it. The ALADDIN
OUTFIT is also a home necessity.

Make Big Profits With the Aladdin

Whether you are interested in the ALADDIN
for yourself or should you wish to go into
business putting real nickel on autos or doing
metal plating in your neighborhood, or if you
would like to act as our agent in your terri-
tory, write us immediately for free particulars.

RIa RN

.

P.J. F. BATENBURG CO.
Dept. 172 Racine, Wisconsin

tarn Big Profits Makingleys

BUILD A PERMANENT
BUSINESS OF YOUR OWN!

Duplicate any type of key in one minute.
Make new keys from lock number. New
patented key cutting machine is simple,

One girl took
in $98.30 her
first week! Be
independent.

Let us show !
easlly operated and fully guaranteed. No
you how! experience is needed. A boy or girl can
cut perfect keys with it, Everyone necds
WRITE keys. Be the one to fill the demand in
TODAY Yyour territory. Full information FREE,

regarding machine and liberal time pay-
ment plan.

Beisser Key Machine Go.

3920 Woodward Ave. @
Detroit
?T Michigan FRE
[CIRCULA|

[y

Begin Today—Write for My FREE BOOK. I can
make a good penman_of vou at home during spare
time. Write for mv FREE BOOK, ‘'How Tc Be-
come a Good nman.’’ It contains specimens
and tells how others mastered penmanship b the
Tamblyn System Your name will be eleeantly
written on a card

if you enclose stamp to pay pasts
Write todav for book
F.W. Tamblyn. 424 Ridge &ldg..

age.

Kansan Citv Mo

Machinists—
Toolmakers—

Save time and monev by
using GERSTNER Tool-
chests. A full line ol
“The Finest in .America”
shown in Free Cataloz.
Get your copy now,

H. GERSTNER & SONS
686 Columbia St., Dayton, Ohio

E A DETECTIVE

Make Secret Investigations
EXPER!IENCE UNNECESSARY
yDETECTIVE ParticularsFREE. Writel

|GEO. STEVE WAGNER, 2190 Broadway, N. Y.:
'Name ............................................. I
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Dependable Dowel Joints

(Continucd from page 943)

army. Thus it is easy for anyv one
without the proper craftsman’s con-
science, to perpetuate the already had
reputation of this really excellent form
of construction. The writer has seen
two short dowels in a joint 67 wide.
However, we contend that well-made
dowel joints used instead of the mortise
and 1enon joint in making ordinary
doors, screen doors and panel work will
need no apology, for they are abundant-
iy justified by inherent merit and usage.
IFor one and one-eighth-inch doors or

less, three-eighths-inch  dowels are
ample and half-inch dowels will be

ahout right for doors up to one and
three-quarter-inch  thickness. Each
dowel should extend at least three-
quarters the width, of the stile into the
stile to prevent the danger of splitting
it by the slamming of the door; the
dowel should extend into the end wood
of the rail the same distance. Of
course, the holes should be accurately
centered and bored, and cach dowel
should enter its hole with an easy push
fit; if too tight the dowel will be glue
starved, it too loose it will not fit the
hole, wood to wood; in neither case will
the dowel hold with maximum efficiency.
It is obvious that the dowels will he
protected from atmospheric vagaries.
There should be one dowel for each
inch of the width of the rail, hence their
centers will be less than 1” apart on the
axis of the rail. The dowels should be
placed staggering, as shown, to give ad-
ditional strength to resist the strain of
slamming.  Also the continuous line of
the grain of the stile is less Droken,
which practically eliminates the danger

of splitting it by a sudden wrench
should the door stick in damp weather.
The center lines of the two sets of
dowels should he placed to allow about
one-quarter inch between the outside of
each line of dowels and the nearest
surface of the door; in the case of a
one and one-eighth-inch door the cen-
ter lines should be one-quarter inch
apart.

It is plain that the wood of the stile
forms separate, wood to wood contact
with each dowel and that no shrinking
of either stile or rail can materially af-
fect this contact. If the rails shrink.
each dowel and the wood of both stile
and rail will compress under the strain
enough to allow the rail to move a rea-
sonable distance either way without los-
ing contact, for each dowel reacts sepa-
rately from the others, instead of the
variation affecting one piece, hence the
dowels will hold the joint quite as well
as a tenon. The weakness of El of
the top and bottom rails of the mortise
joint does not exist in dowel construc-
tion, for there is ample holding wood
above the dowel. The joints of a screen
door may be reinforced by corrugated
fasteners or “dogs,” for these light
doors must stand harder usage than the
heavier doors of the house.

And lastly, but not of least impor-
tance. if the dowel centers are marked
carefully, if the holes are bored with
reasonable accuracy, assuming, of
course, that the joint between the rail
and stile was well fitted to begin with.
the amateur may be more certain of a
well-made door than if he tried to make
mortise and tenon joints,

Whether your interest lies

booklets.
and using the products described.

No obligation is involved.
TION, 381 Fourth Avenue, New
sion of your booklets in future lists.

1 INSULATION

2 INCINERATORS

3 ROOFING AND SHINGLES

4 FURNITURE
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12 HOME BUILDING MATERIALS

13 ELECTRIC WTRING, UTENSILS AND

APPLIANCES
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follows :}

Cooking Utensils

Fixtures and Qutlets

Vacuum Cleaners and Floor Waxers
Dishwashers

Refrigerators

Portable Light and Power Plants

Clothes Washers, including Portables
Ironing and Drying Equipment

SCIENCE AND INVENTION’S Service to Home

Owners and Prospective Home Owners
NOTE TO READERS AND MANUFACTURERS

] in materials and equipment for building a new
home, for modernizing your present one, or getting new utensils for it, you will
find the following list of subjects very helpful; for each subject we have several
These are not just catalogues.
SciENCE AND INVENTION provides them as a
service to readers and will add to them from month to month as new booklets
are received. To obtain booklets on any subject or
use the coupon at the foot of the list,
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Soldering Irons
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under item numhber 13, write us, desig-
nating which ones, and we shall see that
yvou are supplied with literature on the
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Play the Hawaiian Guitar
like the Hawaiians/ :

Only 4 Motions used in playing this fascinating
instrument. Qur native Hawaiian Instructors
teach you to master them quickly. Pictures
show how. Everything explained clearly.

Playin Half Hour Easy Lessons
After you get the Even if you don't
four easy motions know one note from
yuu play harmonious another, the 62
chords with very printed lessons and
bttle practice. No  clear pictures make
Erekus musical iteasyto iearnquick.
nowledge necded. ly. Pay as you play,

e
GIVEN when you enroll v
~a sweet toned Ldig
HAWAIIAN GUITAR, Carrying Case
I rymrg AT %Nce fgr s!tracA- I al{;l Playing Outfit
ive offer and easy terms. al“e sls to szo
sostcardivilldoyACTY No extras-everything included
ENOR [ 1nd other courses. The eame thorough inetruction on Tenor
BANJO | Banije.Violin, Tiple, Tenor Guitar, Ukulele, Banjo Ukulele.
{"'Well-known instructors. Write for full information.

FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc.
9th Floor, Woolworth Bidg., Dept. 240, New York, N. Y.

4pproved as o Correspondence Schanl Under the Laws of the State of
New York— Member National Home Study Council.

§--ALWAYS HAVE LUCK!--§

Unlucky in Money, Games,
Love or Business? You
should carry a palr of gen-
uine MYSTIC BRAHMA
RED LIVE HIGHLY MAG-
NETIC LODESTONES.
Rare, amazing, Compelling,
Attractive, these LIVE
LODESTONES are carried
by Occult Oriental people
as a POWERFUL LUCKY
CHARM, one to prevent
Bad Luck, Evil and Mis-
fortune, and the other to attract much Good Luck, Love,
Happiness and Prosperity. Special, only $1.97 for the
two. With free full instructions. Pay postman $1.97
and 15c¢ postage on delivery. Satlsfaction or money re-
funded. You can be LUCKY! Order yours TODAY!

Dept. 98, P.S. BUREAU, General P. 0. Box 72, BROOKLYN, N. Y-

NOTICE! We absolutely GUARANTEE these genuine
Mystic tBr?hm:h Lodesto&es are ALIVE! Just what

ou want, for they are the Rezl Thing—POWERF UL,
* HIGHLY MAGNETICI “

MODEL BLUEPRINTS

Correct—Easy to Follow

1-2 Horizontal Steam Engine details. .set $1.00
3-4 Boiler construction for above....set 1.00

5 880-Ton Bark .......... ... ... .50
6-7 Twin Cylinder Steam Engine and

Boiler ......ooiiiiniiien.ns set  1.00

8-9 Gasoline Fired Locomotive...... set 2.00
10-11 U. S. S. Constitution, *Old Iron-

sides” L set 1.00

12 13th Century Man-of-War ........ .50

13-14 Chinese Junk .................set .50

15-16 Electrically Driven Automobile..set 1.00

17 Roman Ballista .................. 50

18-19 Simple Steam Engine ..........set .50
20-21 How to Build a Reflecting Telescope. 1.00
22 “Santa Maria,” complete.......... .50

23-24 Model U. S. S. Portsmouth. .. ...set 1.00
25 Building a Model Tugboat........ .50

26 Twin Cylinder Marine Engine. .. ... 50
2731 U. S. 8. Truxton, ................ 2.00
32 Sopwith Biplane ................. .50
33 Speed Boat ........ ...l .50
34 Airplane Engine .50
35-36 Motor Winch .75
37-38 Vertical Steam Engine............ 1.00
39 Cannon . ....iei i .50
40 Steam Roller .................... .50
41 Prairie Schooner ................. .50

Lincoln Sport Biplane (man-carry-
Hd) cococoac boo0o0bobaacac 000 aE 6.75

Gerber Monoplane (man-carrying).. 1.00

Anyone who can rcad blucprints and is at all
handy with tools, will find no dificulty in follow-
ing. the simple crplanatory diagrams.  Many
sport planes and monoplanes built from our plans
are flving daily, thus attesting to the accuracy of
the blueprint details. Satisfaction guaranteed.

Send Orders to
Blueprint Department

Science and Invention

381 FOURTH AVENUE
NEW YORK CITY

Science and Invention

For the Home Machinist
(Continued from page 916)

job when the radius bar is exactly paral-
lel to the lathe ways. It is not neces-
sary to place the radius bar in line with
the tool, as any location on the tool cross
slide will serve to guide the tool cor-
rectly.

The turning of balls, such as are used
in hall and socket connections, for con-
veving liquids or with oil tight ball and
socket connections, in universal joints, is
depicted in Fig. 5. This technique can
be used with the small lathe without any
special ball turning equipment.

E}'{fi‘.

SECURED
TO
LATHEWAYS

|| TURNING THE
OUTSIDE

y END

HORK CHUCKZD
ION FACE PLATE # SECURED VIEW
1 7] TO
|/ TOOL SIDE
/

\
B\t |

TURNING INSIDE

Fig. 5—Methods of turning the inside and
outside balls in a lathe.

The set-ups are very similar to those
emploved for curved surfaces. A ra-
dius bar is made, in which pivoting holes
are spaced a distance equal to the exact
radius of the surface to he cut. A sup-
port is provided on the lathe ways. s0
that this end remains fixed with the
lathe. From the tool cross-slide, an
extension is provided to hold the oppo-
site end of the radius bar. The tool is
placed at the exact center of the larger
diameter of the ball, when the radius
bar is transverse to the lathe ways.
From a study of the two illustrations, it
will be clear how both the inside and
outside of the ball is turned.

Germany's Radio Giant
{Continued from page 907)

established before the outbreak of
the war. The United States Gov-
ernment ultimately had to confiscate
Savville to put an end to a secret cipher
correspondence  which  constituted  a
breach c¢f American neutrality. This
service was conducted very precariously
and Kaeenigswusterhausen was fre-
quently called upon to assist Nauen in
establishing or maintaining contact, for
those were the pioneer days of long dis-

tance radio communication.

LA e . -l
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$143—%225 MONTH,
STEADY JOBS

PICK YOUR JOB

Men — Women
18 to 50

These are steady positions. Strikes, poor business
conditions, or polities will not affect them. Govelnment
employees get their pay for twelve full months every year.

$1,900 to $2,700 a Year
Railway Tostal Clerks get $1,000 the first year, being
paid on the first and fifteenth of each month. $79.17
each pay day. Their pay is quickly increased, the maxi-
mum being $2.700 a year. $112.50 each pay day.

< Railway Postal Clerks

23

b
| THE R T+

Railway Postal Clerks, like all Government employecs,
have a yearly varation of 15 working days (about 18
days). On runs, they usually work 3 days and have 3
days off duty or in the same proportion. During this off
duty and vacation their pay continues just as though they
were working. They travel on 2 pass when on business
and zee the countrv. WWhen they grow old, they are
retired with a pension. Spring examinations arve expected.

CITY MAIL CARRIERS, POST OFFICE
CLERKS

Clerks and Carriers now commence at $1.700 a year
and automatically increase $100 a year to $2,100 and
$2.800. They also have 15 days’ paid vacation. City
residence i3 unnecessary. Many February examinations
expected.

GOVERNMENT CLERK—FILE CLERK

Salary $1,260 to $2,500 a year. Pleasant clerical and
filing work in the various povernment departments at
Washington, D. C., and other cities throughout the

country.
IS YOUR JOB STEADY?

Compare these econditions with your present or your
prospective condition, perhaps changing positions fre-
quently, no chance in sight for PERMANENT eniploy-
ment; frequently out of a
position and the year's
averagze salary very low,
DO YOU GE $1.90
EVERY YEAR? HAVE
YOU ANY ASSURANCE
THAT A FEW YEARS
FROM NOW YOU WILL
GET $2,100 to $2,700
YEAR?

YOU CAN GET THEM

Experience is usually un-
neecessary. and politieal in-
fluence i3 not permitted,
Let us show you how.

GET FREE LIST OF POSITIONS

Fill out the following coupon. Tear it off and mail 1t
today—now, at once.

This investment of two cents for a postage stamp may
result in your getting a Government Joh.

FRANKLIN INSTITUTE
Dept. T-176, Rochester, N. Y.

Rush to me entirely free of charge (1) a full deserip-
tion of the position checked below; (2) Free Copy of
32-page book, “'Ulow to Get a Steady U. S. Government
Joh”; (3) A list of the U. 8. Government Jobs now
nhtainable; (4) Tell me how to get a Government Job.
[0 Railway Postal Clerk ................

O] Post Office Clerk o
O City Mail Carrier
[J Rural Mail Carrier

{J Government Clerk—File Clerk
O

a

Inspector of Customs ......... ao
Prohibition Agent ........c..iiieilln

Use This Coupon Before You Mislay It
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How to Get What
You Want

A newandamazing forcewhich
is bringing to thousands the
things they want—so quickly
and casily as to be astounding!?

What do you want most in
life—a home of your own—a
college education — a brilliant
and successful career—a trip to
Europe—an automobile, health,
happiness and love or success in
any line?

Dr. Bush—America’s most fa-
mous practical psychologist and
lecturer—has helped thousands
of men and women to realize
just such desires as these—
through VISUALIZATION.

What Visualization Is

Visualization is one of the most potent forces in
life—yet not one person in a thousand knows how
to use it! It is an amazing power that can be bar-
nessed in such a way as to bring you things you
never dreamed could be yours. Just as Dr. Bush
has proved time and again that proper visuali-
zation will actually make desires come true—he will
prove 1t in your own case!

In his book, ‘“Rules for Visualizing,” Dr. Bush
tells you exactly how to use this gigantic force—
exactly how to apply it—exactly how to make it
work for you. In simple language he reveals to
you the secrel of getling what you want. This amaz-
g book will prove a gold mine to you—vyet its

cost is
Only 25¢

Don’t delay! Get what you want in life! Realize
your greatest ambitions! Send for this remark-
able book TODAY. Enclose 25 cents stamps or
coin.  Address. David V. Bush, Publisher, Dept.
N-01092, 225 N. Michigan Blvd., Chicago, 1l

David V. Bush

Marvelous New Method

A Complete Conservatory Course on your favorite
instrument, under Master Teachers, in but a fraction
of the time and cost necessary under old methods,
Easy as A-B-C
Let us prove to you_that you can surely realize your
mugical ambitions. You will be amazed and delighted
that music can he made so easy and intcresting. Over
300,000 enthusiastic students. Low cost, easy terms.
Courses in Piano, Violin, Mandolin, Cornet,Organ,
Trumpet, Spanish Guitar, Hawaiian Guitar, Banjo,
Tenor Banjo, Accordion, Saxophone, Clarinet.
Personal instruction under artists. Satisfaction guar-
anteed. Send for Free Catalog; gives full details.
NATIONAL ACADEMY OF MUSIC
Dept. 429 702 East 41st Street, Chicago

make Crowns,
Plates, Bridgework,
etc., for Dentists. Easy
practical way to learn me-
chanieal dentistryat home in
spare time. Full equipment
of tools and materialsinclud-
ed with course FREE. Low
tujtion. Easy terms. Write
for FREE BOOK about this
money making profession and
our easy-to-learn home study
course and special offer,

McCarrie School of Mechanical Dentistry
1340 S. Michigan Avenue Dept. E-431 Chicago, i1,

WANTED MEN

To Manufacture Metal Toys and Novelties
Big demand for 5 and 10c store Novelties, Ashtrays,
Toy Roldiers, Animals, Auto Radiator Ornaments,
ete.  We cooperate in selling goods you make; also
buy these from you. Small investment needed to
start and we help you build up.  WE FURNIRI
a COMPLETE OUTFIT and
you in well-paying husiness, Ah-
solutely NO - EXTERIENCE and
no special place needed. A chance
of a life-time for man with small
capital.  Write AT ONCE if you
mean  strietly business and want
- to handle wholesale orders now
\1 ” being pluced.
E METAL CAST PRODUCTS CO,
(n [3

\ Dept.
1696 Boston Road, New York City

start
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Bring Your Fruit Bowl

The clown and 7
the mysterious /‘%

bird.

PRETTILY and attractively ar-

ranged table with shining silver

and sparkling glass is the finest
contribution any hostess can make to
the enjoyment of her guests. The use
of flowers as an additional decoration
is universal; equally so is a tast-
fully arranged fruit bowl, but since
there exists the eternal search for
novelties even in table decorations
I suggest that the fruit bowl be
brought to life hy making comically
attractive and clever figures or
manikins out of {ruits, nuts, etc.
These manikins are not only easily

made, but they are decorative,
amusing and edible.
Tools and materials  required:

small hammer, small hand driil, (if
hazel or Brazil or other hard nuts

is made

This weird monster
out of a banana,
raisins, peanuts,
and a date.

are used) wooden applicators or tooth-
picks pliable 18 gauge and 12 gauge
copper wire, flat headed thin wire nails
about 2 or 214 inches long, black headed
pins, a small knife and wire cutting
pliers.
The Clown and The Mysterious Bird.
TFig. 1. The clown consists of a small
apple as a head with raisins
for eves, a prune for a nose,
shell almonds as ears and

By C. A

Brandt

to Life

small white beans or rice as teeth.
The arms can either be made from
peanuts and raisins mounted on pliable
18 gauge copper wire or from
raisins alone. The legs are
made from dates (use ordi-
nary rather hard dates)

the body is a small
orange with raisins as
buttons. The feet are

made from figs or Brazil
nuts. Two wooden tooth-
picks will hold head and
body together and provide support for
the legs.

The mysterious bird shown in Fig. 1
consists of a hard pear as a body. The
head is a prune or date, shaped and cut
to fit its purpose and the eyes are small
green  peas.
The head is
joined to a
peanut and
a small fig

The latest rocket car, which shot right out of the
fruit and nut bowl during the holidays.

This

machine features a banana and figs.

which serves as the neck. by a piece of

- pliable copper wire and stuck at a suit-

able angle into the pear which serves
as a body. The legs consist of peanuts
joined to walnut shells or Brazil nuts by
means of wooden applicators or heavy
copper wire.  The tail of the bird can
be made from pieces of an old whisk-
broom or by depriving a feather duster
of a few feathers.

The body of the racing car shown
in Fig. 2 is a banana. The wheels are
figs with large raisins as hubs. The
driver is made as follows: make the
head from a prune pressed into sem-
blance of a head, small white beans
serving as eves. and fasten to a cut and
fitted section of a small banana by
means of two toothpicks. The arms
can be made from dates, and a cap can
be made from (Continucd on page 935)

The Tasty Family, made of fruits and nuts.
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NEW LOW PRICES
REE GOODRICH-GOOD# YEAR

Firestone - U.S.
AMD OTHER TIRES

Lowest Prices on Earth!?
Thousands of satisfied tire users all over
the U.S.A. Our 15 years of businesa speaks
for itself. This big responsible compnnydv.vli'g

supply you with reconstructed stan
maketirea at lowest prices in history—
to give 12 service
9.

Don’t Delay—Order Today

CORD Tires BALLOON Tires
Size Tires Tubes
29x4.40$2.3081.10
29x4.50 2.40 1.16
. 1.20
1.35
1.85
1.86
1.86
1.40
1.40
x6.00 .46

= 5 er Sizes
DEALERS Senc only $1.60 deposit with each tirs
WANTE ordered. We ship balance C. 0. D. Deduct 6
4 o “ percent if cash in full accompanies order.
Tires failing togive 12months service will be replaced at balf price.

YORK TIRE & RUBBER COMPANY, Dept. 423

3855 Cettage Grove Aves Chicago, Mlinois
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i CIENCE now knows that the tiny

4 prostate gland frequently causes
ce o lost health and strength, night rising,

v constipation. painsinthe back, legs, feet,

‘c ete., in men past 40. Unless corrected

this may lead to miserable old age and
get grave surgery. Now an amazing drug-
Yo dorsed by physicians, hospitats and
sanitariums.  Sent on trial,  Feel 10
years younger in 6 days or pay nothing.
Write for offer and free book of daring
4 facts about men past 40,
W.JKIRK, Pres., 4538 Morris Ave. Steubenville, 0.

less treatment is giving swift, perma-
nent relief to thousands. Used and en-

How1c Obtain A Better Looking Nose

Improve Your Persunal Appearance
My free book tells you how I guarantee
to improve the shape of your nose by
remolding the cartilage and fleshy parts,
# quickly, safely, and painlessly, or re-
fund your money. The very fine, pre-
cise adjustments which only my new
patented Model 25 Nose Shaper pos-
sesses, make results satisfactors and
lasting. Worn night orday. Over 100,~
000 users. Send for free book to

M. TRILETY, Pioncer Noseshaping
Specialist, Dept. 229, Binghamton, N.Ys

In the
FEBRUARY

RADIO NEWS

Iir. James Robinson, inventor of
the Stenode Radiostat, describes com-
pletely, in his first fully technical
paper to be delivered in this country,
the fundamental principles underly-
ing the theory of the Stenode.

* % *

Zeh Bouck begins in this issue a

department, devoted exclusively to

the Radio Serviceman, called the
Service Bench.
* * *

John B. Brennan, Jr., tells about
the use of radio apparatus in obtain-
ing satisfactory home talking movies
anc describes several of the commer-
cial outfits which are now on the
market. * % *

Den Bennett, in his second article
of 1 series for short-wave enthusiasts,
describes the construction of the
power supply device required to op-
erate the “Junior Transmitter” de-
scribed in the January issue of Ranio
NEws. " % %

Also articles by B. B. Bryant,
George Fleming, McMurdo Silver,
James Millen, Lieut. Wm. H. Wen-
strom and others.

P
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Taking Care of
Your Car

(Continued from page 911)

engine oil at the front end of
the engine is another important
consideration. It causes slipping and
ruins the belt on cars which have a belt
drive for the generator and fan. The
covers, over the turning gears and the
forward end of the crankshalit, can
often be removed so that new gaskets
and a felr ring may be fitted to correct
this troublesome condition. Other hints
for oiling the engine are noted in the
center illustration.

Misaligned wheels, loose springs and
a wobbly steering gear result from hard
driving.  Nothing racks the chassis
more than ice and snow lumped in gut-
ters, ruts and holes in the travel lanes
of winter roads. It is true that mis-
aligned wheels are not easily detected
by the driver on his own car. Tlowever,
they are very noticeable in another car
that is runmng in front of yours. The
iront and rear wheels do not run in the
same track. The rear wheels shift
toward the lower side of the road,

Once or twice during the winter your
car should be sent to the garage and the
various parts to which we call attention
in the illustrations should be examined.
The practice of tightening up and ad-
justing parts as instructed should be
adopted.  Through the use of these
measures misfortunes such as broken
springs can be averted.

Tire Pump Dries Wet Wires

OMETIMES aiter a heavy rain the

motor in the auto refuses to run.
Usually the cause is water dripping
through the top of the hood and splash-
ing on the spark plug wires, generator,
distributer, or coil.  The remedy for
drying these wet parts is simple when
the tire pump is brought into use, as
the dampness can be quickly Dblown
away with its aid. The force of air
from the pump will reach every inac-
cessible place around the wet wire con-
nections. After a few vigorous strokes
the coil, distributor. and generator. will
be as dry as before the shower.—Ray
J. Marran.

Heavy thunder storms which occur suddenly,

too often stall even the most smooth running

car. Here is a way to dry out your ignition

system quickly and expediently, if you are

unfortunate enough to be caught in a
downpour.

COME WEST AT OUR
EXPENSE!

For a limited time we are making
a railroad fare offer from any point
in the United States to Los Angeles.
Justchink of it! ATrip to California
with travelling expenses allowed!

Spend a Few Short Weeks
Learning Autos!

Quickly train for Big Pay Jobs in
the Auto Game. Unlimited Life-
time Employment Service. Em-

loyers insist on our men instead
of green, half-baked mechanicswho
don’t know what it’s all about.
That's why you don’t find National
Trained Men walking the streets
for jobs.

Don’t Worry About Meney!
We'll Help You!

If you are low on cash, we’ll help
you, We GUARANTEE to give
you a part time job to earn living
expenses while learning,

It's Easy at National!

Short, condensed training in our
Million Dollar Practical “*School of
Shops” —instruction on the most
modern equipment money can buy
—with the country’s best staff of ex-
pert, experienced master mechanic
instructors. No dry lectures or text
books. Straight practical work on
real jobs. No previous experience
needed. None too old ortoo young
to learn. Start any time.

WRITE TODAY! We'll send you
the full story about Railroad Fare
Offer and Unlimited Employment
Service. New Book sent FREE.

SEND:: e BOOK

NATIONAL AUTOMOTIVE SCHOOL
Dept. 26B 4006 Figueroa St
Lo3 Angeles, Califormia

Sead me, absolutely free, your big Mustrated

Canlog of Automonve Opportunitics

Nane
Adidress
Agr —— Gy

NATIOMNAL AUTOMOTIVE SCHOOL
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Tallest
Hotel
in the World

Forty-six
Stories High

Chicago’s

MORRISON
HOTEL

Corner Madison and Clark Sts.

Closest in the city to offices,
theatres, stores and
railroad stations

1.950 Rooms
82.50 Up

Public demand has made neces-
sary a new addition to the Mor-
rison Hotel, increasing the ca-
pacity to 2450 rooms. Every
room is outside with bath, run-
ning ice water, bed-head lamp,
telephone and Servidor.

) Agents Wanted

ffﬁ;;'/Anti-Mist

Guarantees Clear Vision
You can quickly build a
big money-making busi-
%< €S8 of your own selling

Anti-Mist.  Sells to auto

o supply stores, opticians,
rdruggeists, cigar stores, garages,
railroads and strect ear com-
panies.  Anti-Mist makes glass
STEAM-PROOF  and WATER-
I:l{OOF. One application lasts 24 hours. Clear
vision guaranteed in all weather; money back guar-

antee If it fails,

Others are doing it.
$50 to $100 WEEKLY Sells on sight.  Anti-
Mist retails at 35¢ for % oz. can—$1.50 for 8 oz.
can. ¥end 33c NOW for sample 3% oz. can and full

particulars.
GASTON MFG. CoO.
Dept. 863-B, 4214 Lincoln Ave,, Chicago, IlI. .
Canadian Representatives:
Matty & Co., 615 Pender St. W., Vancouver, B. C.

o,
FROST-PROOF,

A,/ FREE CATALOG
o Either pin.siver plate---35fea
o | Sterling silver or gold plate 507ea

lor2 colors enameli. any 3or4 letters b dates

Lower Prices an Dogen Latr
974 easvian BLOG

I‘BASTIAN 8ROS CO ROCHESTER N vl

Moulds as low as $1.50 each.

5 Ak ut

Cast Your Own Lead Soldiers, Indians, Hunters,
Wild and Farm Animals
23 Wonderful “True to Life” Models. Essy and inexpensive to

make. I furnish all necessarv material including enamel. tend
5o Stamp for Illustrated Catalogue A.
H. C. Schiercke, 1034-72nd St., Brooklyn, N. Y.

Write todayfor new Fre
vou how a law training will shorten
your road to success. It also carries a
vital and inspiring mcssage toevery ambi-
tiousman. Find outaboutthe opportunities
thatawait the law trained man. Find outhow
ou can learn law rightin yourownhome. No
obligations. The bookis FREE, Write today.
American Correspondence School of Law
3601 Michigan Ave., Dept. 1422, Chicago, tll,
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Escaping Neptune's Clutches

(Continued from page 881)

“How tall is the tank?" asked Wall-
ington.

“One hundred and thirty feet, in-
cluding the observation tower at the
top.” was the response. “The tank
measures eighteen feet across and the
water is one hundred feet deep. The ob-
servation tower and this sub-compart-
ment account for the additional thirty
feet.”

“You asked the ‘why’ of the pressure
test,”” Momsen said turning to Walling-
ton.

“Submarines operate under water by
means of oxygen tanks. We not only
hreathe the oxygen but also use it to
equalize to some extent the pressure on
the outside of the sub,” he went on.

“In an emecrgency the men are in-
structed to get to one of the end com-
partments, which this represents. Then
we flood it by means of a sea valve,”
indicating a rod somewhat like a hand
brake on a street car, though with a
much smaller wheel.

Preparing for the Descent

“The air pressure likewise is in-
creased until it is more than the water
pressure outside. This ‘pops’ the hatch
cover and almost immediately water
rushes in here like a small cataract.
Don’t worry, though,” Momsen laughed
as everyone started, instinctively.

“This skirt-like hell,” he said, walk-
ing over to it, “protects you. When the
water reaches the hottom of it, it can
o no higher, You will see the skirt
comes well down below my shoulders,
about to the armpits,” Momsen finished.

Hicks and Wallington hurriedly step-
ped forward and reassured themselves
that the skirt came below their shoul-
ders.

“As long as you stand erect your head
and shoulders are out of water,” Mom-
sen explained,

“Next a rope with a big buoy at-
tached is let out of the hatchi and floats
up to the surface. At intervals on the
rope there arc wooden blocks and rings.
I'll explain their significance when you
go through the first time,” he finished.

By late afternocon the visiting engi-
neers had practically completed their
technical set-up. A microphone posi-
tion had been established in the sub-
compartment by the simple experiment
of clipping the electric light wires
which went inside through a stuffing
box. The microphone was hung by
wire so it would be above the water line
on the skirt. Its waterproof lead was
sufficiently long to permit Hicks, who
was sclected for this position, to stand
at the door to describe the men entering
before following them.

While the engineers worked, Lieuten-
ant Ives explained the activities at the
top of the tank in the observation tower
and gave preliminary instructions with
the “lung.”

This device is in appearance some-
thing like an over-sized hot water bot-

tle. It has a soft rubber mouthpiece
which fits between the teeth and over
the lips. A nose clip also is attached
and there is a valve on the mouthpiece.
Inside the bag there is a container for
soda lime. Two tubes lead into the
mouthpicce. One supplies the oxygen
to it. After taking a breath the “lunger”
blows, very much as he would a trum-
pet. This forces his exhaled breath,
now contaminated with carbon dioxide,
back into the “lung” but through the
second tube which passes into the soda
lime container. This absorbs the car-
bon dioxide, leaving the oxygen, thus
permitting the contents of the “lung” to
be breathed over again and again. A
lanyard and several clips permit one to
hang the “lung” around the neck, rest-
ing it on the chest. Two clips and a
web strap hold the “lung” in place. Tt
is necessary to wear it lightly and not
pressed against the body as this would
expel the oxygen.

First instruction involves standing on
ladders at the top of the tank and duck-
ing the head under until the man be-
comes accustonied to the novelty of
breathing under water and entirely in
and out through the mouth. The first
sensation is one of absolutely no confi-
dence in the “lung.” Pride will not per-
mit one to come up too quickly, how-
ever, and, finally, no longer able to hold
your breath, you take a gasp and, to
your surprise, vou find that breathing
is natural and easy.

After this the staff was taken down
to the eigliteen-foot lock. This is the
first actual ‘‘escape.”

Water rushes in and the sensation is
somewhat panicky when it creeps up,
inch by inch, first over the feet, up the
legs to the knees. By this time the
pressure is at about ten pounds, and the
air is warm and makes the water seem
so. It reaches the armpits and the
hatch-cover “pops.” More water rushes
in and it is difficult to keep on one's
feet. The door is pushed open and a
queer, greenish light comes down from
the surface, eighteen feet up. A buoy
is sent up. One ring is on the lead ten
fect from the suriace.

Ready? Gol

Ives attaches an oxvgen hose and fills
the “lung.”

“Now, put the mouthpiece against
the teeth,” he says.

“Be sure the nose clip is tight; water
must not seep in.  Open your valve,
duck down a bit, a little more. Breath-
ing all right—easy? Remember, stop
at the ring and breathe deeply ten times.
That will equalize your pressure.

“Ready to try it?”

Another nod—vour tecth would chat-
ter but for the soft rubber mouthpiece
which you bite hard. Your knees trem-
ble but no one notices; the water con-
ceals them. Evervone else is watching
curiously. They are to follow you.

“All right,” Ives says. “Step out and
down. Steady, hold on to the rope, but
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NO MORE BIG
TIRE BILLS.

GOODAYEAR - FISK *
Y Fivestone -U.S. sz
At 74 RegularPrices

Tires You Know and Prefer
AT NEW LOW PRICES!

You can rely upon Chicago's oidest and moat
reliable rubber company to deliver tire mileage
at lowest cost. Actual tests on the worst roads
J in the counlry prove that our standard brand

reconstructed tires deliver 60 to 60 per cent
more service. trial order willconvince you.
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BALLOON Tires Reg. CORD Tires
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3 2.90 1.35 82x4 2.95 1.15

.00-: 2.95 1.35 83x4 2.95 1.15

A 2.95 1.35 84x4 3.50 1.16

.25 2.95 1.35 32x4% 3.20 1.45

.25 3.20 1.36 B3x4% 3.20 1.45

7. 3.20 1.40 34x4lg 3.45 1.45

5.00- 3.20 1.40 30x6  3.60 1.75
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348x6.00-21'° 3.20 1.46 35x5 4.45 1.75

y 32x6.20-20°° 3.65 1.76 Alt Other Sizes
Send only $1.0

ﬂerosit with each tire ordered, balance C. 0. D.
If you send casl full deduct S _per cent. You are guaranteed
& year's service or replacement at half price.

MIDLAND TIRE & RUBBER COMPANY
Dept. £79 1000-10 W, Sixty-Third Street Chlcago
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Anita Nose Adjuster
shapes flesh and car-
tilage quickly,
safely, painlessly,
- while you sleep,
'ﬂ F I.asting results. Gold

Medal Winner. 78,000

users. Write for
FREIZ BOOKLET.
4 Anita Instilute
B-73 Anita Bldg., Newark, N. J.

DEAFNESS I$ MISERY

Many pcople with defective hearing
and Head Noises enjoy conversation,
goto Theacreand Church because they
use Leonard Invisible Ear Drums which
resemble Tiny Megaphones fitting
in the Ear entircly out of sight,
No wires, batteries or head picce.
They are inexpensive. Write for /
booklet and sworn statement of i~
the inventor who was himself deaf. (2L

A. 0. LEONARD, Inc.. Suite 685,70 5th Ave., New York

In the February Issue of
AMAZING STORIES

TELEVISION HILL (A Serial in Two Parts),
Part I, by George McLociard. With the com-
ing of the new inventions reccntly completed in
the matter of practical television, interest in
ghc subject has taken a new impetus. But this
is not merely a television storv. This is onc
of the most thrilling, exciting scientific fiction
stories it has been our good fortune to offer
in ‘“our magazine.” We must let this story
talk for itself.

THE MAN WHO ANNEXED THE MOON,
by Bob Olsen. We don't hear from Mr. Olsen
often, but that is obviously because he will
offer a storv really worth while or he won't
scnd us any. The Moon has been written
about a great deal, but that does not take away
one bit from the unusualness of this tale. for
this author is without a doubt an excellent
writer of scientific fiction with plenty of im-
agination and special and general knowledge.
THE PURPLE PLAGUE, by Russell Havs.
Despite our late “war to end war” there is
much thought given to possible warfare of
the future. Chemists have now become an
established entity in the scheme of things.
How practicable the ideas suggested by this
author might prove remains to be seen, but
he has certainly written an instructive piece of
fiction of absorbing interest.

BEES FROM BORNEO, by Will H. Grav.
The work of the apiarist is important, for the
bee is one of the wonders of the world. The
very llmltations that control them are most
interesting, for there are many variations
amony them, and the qucen bee is one of the
Hurucles. of the insect world. The author of
The Tn!e-ijectile Transportation Companv,

d..” gives us hcre an ingenious story of
unusuval interest,
THE EXTERMINATOR, by A. Hyatt Verrill.
This clever short short-story is so definitely
different in scope and treatment from anv of
the other works published hy our well-known
author, that we give it without introduction of
any kind. We prefer to let our readers get
the surprise.

Other Scientific fiction.
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duck yvour head so you won't toul. Take

your time—that 1is most important,
al ”

You lear no more. Your head is
now under water. Breatling comes

easily, but nervously you gulp. Now
vour body is clear of the eighteen-ioot
lock. Your body has a tendency to push
upward.  You cling to the rope. wrap-
ping vour knees around it. Watch it!
Nearly squeczed the “lung” against you.
That won't do. All the oxygen will he
lost. Golly! Water in your mouth and
still below the ring! Mustn’t go up.
Navy darned decent to permit only four
civilians to go through. Mustn’t make
e regret it But can’t hold breath any
longer, can’t let go. Gosh, got to
Oh boy, “lung” still has oxvgen. Your
mouth’s tired and you relax and water
seeps in around the mouth-piece. Sup'!
Mustn't lose vour head. What'll you
do at a hundred fect?

One, Two, Three, Four

The ring! Now, ten {full, deep
breaths. One, two—three (or is it
four?) Better count on your fingers.

Must he ten full breaths. Gosh, neck’s
tired, mouth's tired, seven-no, mustn't
cheat. that’s six, seven—eight—nine—
ten! Now up. slowly, take it easy. that's

what fves said. Nearly up. someoue’s
oot vour hair! Top of head's above
water !

“TFine, close vour mouthpiece. TTow
are you?" It's Momsen. sitting on the
wooden ledge. You shake your head,

blink vour eves and try to grin
“Swell.” you manage to gasp and it's
over.

Up beside Momsen on the ledge. Just
below there's Hicks. Almost, not quite
—there he is,

“All right #’ queries Momsen again.

Hick’s eyes smile. The mouthpicce
is off. “Great” he savs. Wallington is
just behind him and a minute later
“Tony” Hutson is up.

Next morning the stalf’ went through
the fiftv-foot lock. It is just the same
excepting there are two more stops, at

thirty-feet from the suriace for ten
breaths. at twentv-feet for twenty
breaths and at ten feet for thirty
breaths.

Microphone positions in addition to
the onc in the sub compartment were es-
tablished on the ledge at the top and in
the diving bell, also at the top, which
operates like an electric elevator. It
permits observation and instruction
under water.

Wallington and Tves were to go down
in it and meet Momsen half way up in
his ascent 1rom the sub compartment.
On one rehearsal time slipped up on us
all, and at four-thirty the power house
turned off the electricity. not realizing
the “tank” was still i use.

It left Wallington aud Ives twenty-
five feet below the surface in the div-
ing bell with no “lungs.”

Through the earphones, those above
and below heard startled exclamation.

“What's wrong ?” demanded Walling-
ton iuto his microphone. Hicks and
Momsen in the submarine compartment
below heard it and Campbell, Wilson,
Hutson and myself at the top.
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Secret Service Operator
38 Is on the Job!

OLLOW him through all the ex-
F citement of his chase of the

counterfeit gang. See how a
crafty operator works. Telltale finger
prints on the lamp stand in the mur-
dered girl’s room! The detective's
cigarette case is handled by the un-
suspecting gangster, and a great
mystery is solved. Better than fiction.
It’s true, every word of it. No obliga-
tion. Just send the coupon.

FREE®

The Confidential Reports
No. 38 Made to His Chief

And the best part of it all is this. It
may open your eyes to the great
future for YOU as a highly paid
Finger Print Expert. More men are
needed right now. This school has
taken men just like you and trained
them for high official positions. This
is the kind of work you would
like. Days full of excitement. Big
salaries. Rewards.

Can You Meet
This Test?

Can you read and write? Are you ambitious?
Would you give 30 minutes aday of your spare
time preparing yourself for this profession?
Would vou like a life of excitement, thrilling
adventures and high pay? Answer yes and
T'll show you how to attain all this. Send the
coupon and I'll send the Free Reports—also
a wonderful illustrated book telling of the
future awaiting you as a Finger Print Ex-
pert.—T. G. COOKE, Pres.

INSTITUTE OF APPLIED SCIENCE
1920 Sunnyside Ave., Dept. 14.22, Chicago, Iil.
--------------------“---d.

Institute of Applied Science, Dept, 14-22
1920 Sunnyside Ave., Chicago,JIL
Gentlemen:—Without any obligation whatever, send
me the Free Reports of Operator No. 38 and your
new, fully illustrated Free Book on Finger Prints.
Lliterature will NOT be sent to boys under 17 years

of age.
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thqthjs Set!/

A new radio thrill for you! Listen in DIRECT
to London, Paris, Berlin, Buenos Aires and
other broadcasting stations Lhroughout the
world via shert waves. Enjoy unique foreign
programs from stra.nge lands. Your ordinary
receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
550 meter stations with surprising clarity.
SEND NO MONEY! Just write your name
and address on a postcard and ask us to send
you this wonderful guaranteed short wave set.
Pay postman $6.45 plus a small delivery
charge. All orders West of Rockies must be
accompanied by $1.00 deposit. Foreign coun-
tries must remit in full. Order today!

NEW RADIO BARGAINS

Low Power Transmitter adaptable for phone or
code. With plug-in coils ......... ... . eu0s $14.75
Auto Radio-—1"ses 3—224, 2—227 tubes and 1—245
power tube. single (ial, tremendous volume.
Compact.  Fits any ear. We puarantee this set
to perform better than sets selling up to $130.. 20.00
B Eliminator, RBone Dry, with 280 tube, 180 volts,
will operate up to ten tube set, fully guaranteed. 6.75
AC—A B C power packs .........oveeivnnnennnns 8.75
Tubes: UX type, 30-day replacement guarantee,
$2.25; No. 250, $2.35; No. 281, $1.85; No. "4), Sl 25
No. 224, $1.25; No. 227, 75¢; No. 226, 65¢; No. 171, 75¢,
International Microphone, two-button, for public
address  systems and transmitters, speech or
DIUSIC  eenen ettt iiaienenensnannnnnas $9.75
WRITE FOR BARGAIN CATALOG
CHAS. HOODWIN CO,
4240 Lincoln Ave., Dept. B-3, CHICAGO

RUPTURED

o athletes, swimmers, danc-
ers and nien amd women
doing hard, tiring work
have found new comtort
and relief wearing the
Brooks Appliance  with
automatic air cushion.
Can’t be detected under

elothing, Retains  rup-
ture without pgouging

springs  or hard pads,
Each appliance made to measure and sold
under abxolute guarantee, A vast improve-
ment over hard and unyielding rupture de-
vices, Nent on 10 days' trinl. Write for free
rupture booklet sent in plain sealed envelope.
Brooks Appliance Co., 188D State Street, Marshall, Mich.

“Concentration”

to keep your mind on one subject despite
Learn hOW interruptions. Great possibilities through
thought control. Companion book ‘“‘How te Conquer Fear,”
shows how to avoid worry, doubt, anxiety, nervousness; gain
contentment. Both wonderful books, by F. W. SEARS,
$1 postpaid. Satisfaction or money back.
CENTRE PUBLISHING CO.,
1123 Broadway=—A-45 New York
") Double the hfe of your ]S
coat and vest with rorrectly
-Tmatched pants. 100,000 patterns.
Every pair hand talored to your measure; Do
‘readymades.’”’ Qur match sent FREE for your
0. K. before pants are made. Fit guaranteed.
Send piece of cloth or vest (odny.

UPERIOR MATCH PANTS COM
115 So. Dearborn Street, Denh397

[R GAs ft)lfNTA\INQ:

tmcm

14

1 \_;;f 1007 Prolectlon—IVoln/ury (“ J:UO ®

Amazing Invention. I1as Size, Shape
and Appearance of o Fountain Pen—BUT
—it shoots TEAR GAS. A safe. effective
q\lbsmute for dangerous firearms. Just
point it—release safety trieger and-project a
cloud of Blinding TEAR GAS, Instantly Stops,
Stuns and Incapacitates the most vicious

Man or Beast. No permanent injiury. Crimi-
| nals, Morons, Thags fear Tear Gas more than

bullets. Needed in Stores, Ranks, Theatres,
Homes' everywhere to protect life and Rjopertv
-J Nodsk:n required. Tdeal pretector for Motoriats

an omen, Shoots far enough so _as not

fect user. Uses same Tear Gas Shells as omclal Police

Equipment, Precision built. Not a Toy. Guaranteed Perfect,

AGENTS: Here is the ONE BIG SELLING sensation of the
ear. Quick Snles—RBig Profits. Evervone who sees

it wants one. Earn up to $25,00 daily, Makes an amazing dem-

onstration tkat rolls in the money. Write Today for detaiis or send

only $3.95 for Sampl Pen-Gun, Extra_ Ammunmon and

emonstration Qutht ' fetaul ralue $6.50). Not
LACHRYITE €0.,P. 0. Box 1719, C-94, CHICAGO ILL U S.A.

Science .and Invention

“Steady—just a moment,” we said.

Then

“Power’s off, we're sending over to
the power house " we told thcm.

“That's a half mile away,” Ives said
into the microphone from the diving
bell.

\V"ll]in“ton was heard by all again.
“How far is it to that ladder, Licu-
tenant ?”

“About fifteen feet.” Ives responded.

“Never mind the power house,
Skeets, we'll be seeing you,” came from
Wallington below.

“Are they alright?” anxiously queried
Hicks into his mike from the submarine
compartment.

“Sure,” was Momsen’s response be-
side him but heard by those at the top
through the feed-back headphone sys-
tem.

The sky was dark and it was reflected
on the water. None could see from the
top but a ripple came up, another and
then Wallington's head was up and he
took one big gasp for air and grinned.
Ives appeared a sccond later. He
didn’t bother to take a breath. These
officers already have grown a bit con-
temptuous of depths and often come up
from the fifty-icot lock without a

February, 1931

“lung.” To the rest present. however,
Momsen excluded, it was a thrilling and
tense moment.

The next afternoon the program went
off according to schedule and was heard
by millions of listeners from coast to
coast.

Hicks and Momsen talked from the
outside of the submarine compartment.
Captain Brown paid a tribute to the
men engaged in the training work.
Momsen, Hicks and four sailors en-
tered the compartment. It was flooded;
Momsen’s instructions to the men were
heard and Hick's discription of their
cscape went on the air. At the top,
-Wallington and Ives talked to the audi-
ence and queried Hicks and Momsen,
asking pertinent questions for the bene-
fit of listeners-in.

After the men had reached the sur-
face, Momsen announced that he was
coming up. Wallington and Ives went
down in the diving bell and as he came
up, pulled Momsen into it with them.
Then, for a few minutes, the three chat-
ted from the bell some forty feet under
water and their voices were heard
across the country. IFinally Momsen
slipped out and continued his ascent
while Wallington and Ives returned to
the surface in the bell.

Tapping a Thirty-six Million
Year Old Factory

«Continued from page 879)

gas may yet be
at 6 cents a gal-

Natural and artificial
the home-heating fuel;
lon, stove oil, with 19,000 heat or
“British thermal units” per pound is
cquivalent in heating value to average
coal at $10.25 per ton and 10.000 btu
per pound. It must be converted into
gas before it will hurn.

There are over 1,000 by-products
from crude oil. from alcohol solvents
for lacquers, soaps, ecte., to liquefied
gases for illumination and metal cut-
ting: white distillates, naphthas and
kerosene; waxes, greases, medicinal
mineral oils; road oils, roofing and pav-

' SOUTH

Degree of shading indicates
relative amount of oil to be
found in areas darkened on
this map.

This map shows the oil-producing regions of the U. S.
on a comparison basis.

1] DAKOTA <-——_

ing asphalts: special products for bric-
quetting. explosive and rubber making
—even for chewing gum and can(ly.

The finding of oil by studv of sur-
face rock. strata. etc., and drilling hun-
dreds or thousands of feet deep., has
been rightly termed “one of the great
achievements of the human brain.”
Upon oil and gas depends our great
industrial and machine age.

No doubt when oil poo]s are no longer
to be found, even many miles deep, man
will have found a new source of power,
or will know how to obtain cheap oil
from shales.

-
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MEN WANTED
With or Without Autos
City-Town or Rural
Good Pay - Steady Work

i

The world’s big- .~ ~§
gest Industry of j s
its kind established

40 years, with 17 /
great Factories. g
Branches and for-|
eign places, and
rescurces of over™
$17,000,000, now | AEIih
has openings that will "

pay good men from $50 to $75 a week.

OWN A RAWLEIGH RETAIL BUSINESS

e now have scme 7500 Dealers sup-
plying necessities to Consumers in Ameri-
ca, Canada, Australia. Many have been
with us 5 to 35 years—with their profits
have purchased homes, farms, autos, We
offer you same opportunity. Selling ex-
perdence unnecessary—but little capital.
Credit if deserving. We supply complete
ctocks, sales outfits, sales and service
methods that sold 42 million products
1929. You give best values, quality, quan-
tity, price in home Remedies, Food, Soaps,
Toilet Preparations, Veterinary Supplies.
Somre 200 dajly home necessities, steady
rercaters. Rawleigh Dealerships are val-
uable. In some sections we have a wait-
ing list. Only reliable people accepted.
First send for particulars—then decide.

THE W, T. RAWLEIGH CO.
DEPT. B-34SCI FREEPORT, ILL.

Will Grow Your Hair
2Or Cost Noihing

Growing hair is now a seience. Hair

roote don’t die.  They get clogged &

with dry alk.dines and porwons and
the hair shaft sumply can't grow out,
Our treatment reoves these and
supplien nourivhment. It liav grown
harr on thousands of heads and i
quur(}nlteed to grow hair on ygur head,
. o stoy falting hawr, eliminate dandru
Before: Slavin at 45 (5% [he it imerote denaredy
e made uf every cent of your money,
Donr’t gfer baldness or uny shnormal seulp condition
any longer. Send NOW for FREE information with-
out any cbligation on your part.

Atter: SLAVIN at 65

Slavin {nstitute, Dept. 66, 508 S. Dearhorn St., Chicayo
O

Don’t try to banish unaided the hold to-
bacco has upon you. Thousands of invet- i. 3 :
erate tchacco users have, w.th the aid of the fgg Sp=" %Y
Keeley Ireatment, found it easy to quit. “
KEELEY TREATMENT FOR e
TOBACCO HABIT Jjickly ben. Fo
for tokacco, Succesaful for over 50 years. Write
today for FREE BOOK and particulars of
our MGNEY-BACK GUARA&TEE.

SYME MEELEY INSTITUTE, Dept. L-612, Dwight, L.
Home cf the famous Keeley Treatment for Liguor and Drugs.
Bookiet Sent on Request. Correspondence Strictly Confidential.

I Positively Guarant
to increase your arms one-half inch
in size, chest one full finch,
strength 25¢., health, 100% in
one week's time. by following my
instructions and using my exer-
eiser 10 minutes mornings and at
night.  Kend $1 for complete
course and exercisers. Satisfaction
guaranteed or 31 refunded.
Prof. J. A, DRYER
Box 1850-L. Chicago, IlI.

IMPORTANT
TO NEWSSTAND READERS

IN order to eliminate all waste and unsold

copies it has become necessary to supply
newsstand dealers with the actual 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. The
dealer will then be in a position to sup-
ply copies to you regularly every month.
If you are interested in reserving your copy
every month, do not fail to do this. It
costs you nothing to do so.

- - - Rine e
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Your Fruit Bowl
(Continued from page 930)

a walnut shell.
made from a fig.

The dragon illustrated in figure 3 is
made from a banana. The legs, six
long peanuts, are fastened by wire nails
flanked by small long pins to keep them
securely in place. The head is made
as follows: insert two small white beans
into a fig or prune to make eves. Two
small dots made with india ink repre-
sent the pupils., The antennac are two
small raisins fastened on very thin wire.
‘Then sharpen one of the wooden appli-
cators and drive it carefully lengthwise
through a peanut. Be careful that the
wooden applicator does not penetrate
the chest of the dragon. The auxiliary
and the tail legs are made from 18
gauge pliable copper wire on which
small seedless raisins are strung. In
order ta hold these auxiliary legs and
tail in place it is necessary to allow a
sufficient length of wire for insertion
into the banana. The weirdness of the
dragon can be enhanced still further
by painting spots and stripes on the
banana.

Figure 4. The “Tasty” family con-
sisting of a clown, an old man, and a
dunce. The head of the clown is made
from a walnut with the features painted
on with india ink. The rest of this
ficure and the other two are self-ex-
planatory.

You will find it a fact that vour own
ingenuity is vour bhest guide when mak-
ing these fruit figures. New ideas will
come almost automatically.

The steering wheel is

The Oracle

(Contimeed from page 920)

in his contention that two three-volt
flashlight lamps connected in series to
a six-volt storage hattery will not burn
out more quickly than if connected to a
six-volt flashlight battery if the in-
ternal resistances of both batteries are
the same.

According to formula the amperage
or current flow in any circuit is direct-
ly proportional to the electromotive
force or voltage and inversely propor-
tional to the resistance. In this case the
voltage is equal to six, the resistance of
the lamp is a constant. Therefore the
current drain will always be the same.

$21,000.00 for Spirits

For more than six vears this pub-
lication has offered prizes totaling
$21,000.00 for genuine demonstrations
and proofs of spirit manifestations
which we cannot duplicate by scien-
tific and well-known means.

Up to the present time not one mani-
festation has been presented which by
even the greatest stretch of the imagi-
nation could be considered genuine.

How many more years must this

prize be offered? Spiritualists, please
answer !
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B .. Ploy and
BE POPULAR

<% GET into all the fun
=277 —parties, dances and oc-
7" casions of every kind, with
a moderately priced, sweet-toned,
easy-playing Pan-American instro-
ment. You can play tunes almost at
once, join the band or orchestra
in a few weeks, and soon enjoy
popularity and added income. Pan-
Americans are of highest quality
and factory guaranteed.
FREE TRIAL; Easy Payments.
Write for details; name instrument.

PAN-AMERICAN

Band Instrument and Case Co.
205 Pan-American Bldg..Elkhart,Indiana

| “The Boss Was
Stumped”

“He was trying to figure out a way to speed up the
machines. I could see he was stumped and I asked
him if he would let me try my hand at it.

“ ‘Go ahead,” he said, ‘but 1 don’t believe you can-
help much. Looks like an outside job to me.’

“So 1 started right in and pretty soon I had the
whole thing worked out. The boss was watching me
and I could see he was surprised. .

«ow did you learn all that?’ he asked in that
quiet way of his. And then I told him I'd been
studving at home nights through the International
Correspondence Schools.

“He didn’t say anything more and T thought he
had forgotten all about it until he called me in his
office a few weeks later and said he was going to nylake
me foreman and ircrease my salary $75 a month.”

That's a true siory of what spare-time study has done for
Just one man. There are thousands of others, Why don’t you
take up a home-study course with the International Corre-
spondence Schools and prepare yourself to carn more money ?

INTERNATIONAL CORRESPONDENCE SCHOOLS

“The Universal University”
Box 6240-F, Scranton, Penna.

Without cost or ohllgation, please send me a copy of
your booklet, *Who Wins and hy,"”” and full partleulars
about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES
Architect (IBridge Engineer
Architectural Draftsman [ Automohile Work
Building Estimating O Plumbing {JSteam Fitting
Waood Millworking O lleating _ [ Ventilation
Concrete Builder O Sanitary Engineer
Contractor and Bullder O Sheet Metal Worker
Struetural Draftsman Steam Englneer
Structural Englneer O Marine Engineer
Tlectrical Engineer ORefrigeration
Tlectric Wiring OR. R. Locomotlves
Llectric Lighting [J Alr Brakes
Welding, Electric and Gas [1Traln Qperation
Telegraph Engineer [ R. R. Section Foreman
felephone Work CJR. R. Bridge and Building
Mechanical Engineer Foreman
Mechanical Draftsinan [J Chemistry [JPharmacy
Patternmaker []Machinist [JCoal Mining Engineer
Readi [} Navigation

; Agriculture

ngineering [ Textile Overseer or Supt.
Syrveying and Mapping (O Cotton Manufacturing
Gas Engines []'Toolmaker [J]YVoolen Munufacturing
Dicsel Engines [ IPruit Growing  [JRadio
Aviatlon Engines O 'oultry FParming
BUSINESS TRAINING COURSES
Business Management OBusiness Correspondence
Industrial Management {dLettering Show Cards
I’ersonnel Management OStenography and Typing
Traffic Management O Complete Commereial
Accountancy O nglish [18igns
Cost Accountant gcivil Serviee
C. P. Accountant CIRailway Mall Clerk
Bookkeeping [IMail Carrier
Secretarial Work (I Grade School Subjects

OOoO0COO0D0O00 DN00OO0CO00000CcO0000000600

Spanish OFrench OHlgh School Subjects
Satesmanship OlIllustrating O Cartooning
Advertising OLumber Deaier
NADO. cercenenraririienra s ateaniisaens o V-V.{ IO
Street Address........
CILY.ccovvivee e e e State...... coo. eeeere
Occupation.....

It you reside in Canada, send thia coupon to the
International Correspondence Schools Canadian, Limited,
Montreal, Canada
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Advertising

Get Into Advertising, Learn quickly at
home. Experience unnecessary. New, easy
plan, No text-books used. Practical worlk.
Old established school. Send name and ad-
dress for interesting free booklet. Page-
Davis School of Advertising, Dept. 533-B,
8601 Michigan, Chicago.

Agents Wanted

Chemical and  Electrical Research.
Formulas originated. Consultations by
mail.  Alpha Research Lahoratories, 693
Broadway, New York.

Correspondence Courses

Used correspondence school courses sotd
on repurchase basis. Also rented and ex-
changed. DMoney-back guarantee. (Catalog
free. {Courses bought). Lee Mountain,
Pisgah, Alabama,

IMPORT your own goods. German ex-
port magazine published in Englizh offers
nuwerous bargains latest novelties; oppor-

CORRESPONDENCE COURSES—Sold,
Bought. Exchanged, Rented. Bargain
Catalogue ree.  Hanfling, B-799 Broad-

Inventions Commercialized, Patented or
unpatented.  \Write, Adam isher Mifg.
Cao., 205 Enright, St. Louis, Mo.

Inventions

Inventors: Send wus sketch or crude
model of your idea. Crescent craftsmen
will develop it into a practical working
model, 30 years’ succes-ful experience and

thousands of satisfied clients. Confidential
service  guaranteed. Bank  references
furnished. Fyee illustrated book: ""Making

Inventions Pa

Crescent Tool Co., Dept.
U-2, Cineinnati, i

Ohio,

Patent Attorneys

INVENTORS whe derive largest profits
know and heed certain simple but vital
facts before applying for patents. Our
book Patent-Rensc gives those facts free.
Lacey & Lacey, 635 } Street. N. V..
{)\fz;’l 15, Washington, D. €. Established

Patents or Inventions
invenitions Commercialized. Patented or
u‘npnlon_u . Write, Adam TFisher Mfg,
Co., 205 Enright, St. Louis, Mo,

Personal

TALKIE‘ AND MOVIE PRODUCERS
are clamoring for new short story ideas,
plots, ete. Perhaps you can write one
tlr.;t we can shape and sell for Yo One
writer (V. M.) received $3.000. New York
best market. " Write for full partieulars.
Daniel OXlalley (‘ompany, Suite B, 1776
Broadway, New York,

tunity for obtaining profitable agene way, New York. 7 h T [
Copy 60e, Square Deal Supply, 246-V, T chinery
Fifth Ave., New York. Detectives — t” = _I:_ Y g:”f( MO:_S -
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Thaxly Co.. Washinton. D. €. Equipment Magic
CLEAN UP with sensational new in- BATTERY CHARGERS for Service Magi‘c Catalog.‘_20c. _Lynn, 105 Beach,
vention.  Gy-Ro Bru.l ends ear washing Ktations. I'rices  lowered. Direct from Dept. 6, Jersey City, N, J.
troubles forever. WORKS BY WATER factor Write for bulletin 22, Adams-
pl‘essure].) No 1-11;11:&01;;1,0(:0:10. sm'u!y neﬂf‘;‘t- Barre, Columbus, Ohin, Male He[p Wanted
sary. ays apents per cent  profit. — -
;\'éige TODAY \}n] Gyro Brush, Dept. E[ectru'lty E ?Osiel;:-cleowsnm-?Na O(E‘E”ﬁ({“rl';”“lf{*if
3C-24, Ampere, N. J. Bl b iy s
ELECTRIC FUN! 200 Stunts, 110 | ; ons free.  202-13, Mount Vernon,
MAKE YOUR OY{N ,F?ODUI?,TlS- E';“ Volis, $1. Kutting Bros., Campbell, Calif. [ N. Y.
atlet articles, soap "
h everything. Valu- For Inventors Firemen, Brakemen, Baggagemen;

. National Seientific Lab-
oratories, W RBroad, Richmond, Va.

YOU ARE WANTED TO RESILVER
MIRRORS AT 1HOME. DIrofitable busi-
ness plating auto parts, tableware, ete.
Write SPRINKLE. U'later, 9553, Marion,
Indiana.

MAKE—SELL YOUR OWN PROD-
UCTS. Formula atalog Free, Clover
Lahoratories, I'ark Ridge. 11,

Big Profit putting our gold sign letters
on store windows, without experience.
Samples.  CONSOLIDATED, 69-R West
Van Buren, Chicago.

Big money and fast sales. Every owner
buys gold initials for his auto. You charge
$1.50; make $1.35. Ten orders daily easy.
Write for particulars and free samples,
American Monogram Co., Dept. 71, East
Orange. N. J.

Free Booklet describes 67 Plans for
making $20—$200 weekly in hame, or
oftice. Business of your own. Elite Co.,
84-B. Elizabeth_St., N. Y.

$10 daily silvering mirrors, plating and
refinishing lamps, reflectors, autos. beds,
chandeliers by new method. Outfits fur-
nished. Write Gunmetal Co., Ave. D, Dec-
catur, N

AGENTS—Here's something brand new
snd pood for f10 profit a day—any day
in the week. I'repared doughnut flour—
everything ready mixed. Makes delicious
doughnuts in a jiffy. Simply add swater
and fry. Do houwsewives snap it up? Oh
Boy! Does a duck take to water? Crab
this while it's hot. ALBERT JMMILLS,
8880 MONMOUTH, CINCINNATI. 0O,

$60-$200 a week. Genuine Gold Letters
for store windows. Easily applied. I'ree
samples. _Liberal offer to general agents.
Metallic Letter Co., 441 B., North Clark,
Chirago.

BIG MONEY applying Gold Initials on
Automobiles. Easiest thing today. No ex-
perience needed. $1.45 profit every $1.50
job.  Tree Samples. “'RALCO,” R-1043
Washington, Boston. Mass,

Drafting $1.00. Legal
2274-D DBrooklyn

Learn Patent
Blanks! Wade Service,
Statlon, Cleveland. Ohio.

INVENTOR'S UNIVERSAL EDUCA-

colored Train or
$130-$250 monthly.
sary. 897 Railnay
East 8t. Louis, Il

Sleeping  Car  Porters,
Experience not nee
Instruction Bureay,

Photoplays Wanted
$PHOTOPLAY ideas for Both

a‘ ing l'ictl_xr_es. Accepted any form.
For revision eriticism, and  submission
to studios. Estab. 1917. Booklet free.

Universal Scenario Co., 223 Meyer Bidg..
Western & Sierra Vista, 1lollywoad, Culif,

Plays

dperettas,

PLAYS, Musical Comedies

TOR: Contains 900 mechanieal movements: 9 and Minstrels, comedy and talking songs,
50 Perpetual Motions; instruction on pro- 1111~.vcellaneous blacktace skits, vaudeville acts, monologs,
curing and selling patents and selecting an Learn Drafting, Tracing, 8lueprint dialogs, recitations, Jjuvenile plays and
attorney, ete. Suggests new id Trice Reading, IPPatent Drafting; Chart Methad songs, musical readings. entertzinments.
$1.00 postpald in U1, 8. A, Address Die- | $1.00. Free particulars. Tewxal Blanks. make-up goods. Catalog free. T. S, Deni-
terieh Co., publishers, 602G, Ouray Bldg., Wade Service 2274-E  DBrooklyn Station, son & Co., 623 So. Wabash, Dept. 99,
Washington, . C. Cleveland. Ohio. Chicago.
CASH'S WOVEN NAMES. For mark-

SELL YOUR INVENTION, patented or
unpatented.  Free booklet tells how. 1Me-
Tranklin, 11227 &, Fairfield, Chicago.

Sell before patenting. New, effective
copyrighted  plan, Particulars  frec.
Chartered Institute of American Inventors,
1122 Barrister Building, Washington,
D. C.

Unpatented tdeas Can Be Sold. | tell
yeu how and help you make the sale. Free
particulars. (Copyrighted.) \Write W. T.
Greene, 908 Barrister Bldg., Washington,
b. C.
inventions commercialized.

Patented or

unpatented. Write,  Adam  Tlisher Mfg.
Co.. 205 Eniight, 8t. Louis. Mo,
Get Your Own Patents. Legal Forms,

complete imlru_r!inm, $1.  Cutting Dros.,

Campbell, Calif.
Formulas
Quickmend solder formula 25¢c. Formula
Catalog FRER, . Western Chemical,

Sadem, Oregon.

ing Men's, Women's, Children’s clothing.

Lrinting Qutfits and Supplies

——

Sample  free. Ouimette’s  Mail-Order f'rint your own cards, stal -
1ouse, 81 llolly, Dept. 13, New Bedford, rutars, advertising, cte, s.lu':,(;g:ryi:rf,[l;
Mass $5.90; Job I'resses, $11 up, Power, $149.
PSORIASIS—Why be troubled any | Lrint for others, bigx profit.  Easy rules
Tonger with this «readed skin disease. furnished. — Write for free catalog  and
Write Interstate Laboratories, 4C Box 774, full information. Kelsey Co., R-6, Meri-
Chicago. den, Conn,
Wavo-Lite, New Automobile waving i y SR
stop stxnal.  Flashes like Railway signal, Kadio Set B‘”Ea’”s
two rear stop lights alternate when foot “WORLD”’ RECEIVER, $1.25 1lus-
brake applied. Absolutely new.  Agents trated  Bargain  Catalogue,  1Qc Neil
immire“{‘ctorscu & Werner Mfg. Co., Tasker, Shamokin., Penn )
*ekin.

Amateur Writers—""Short Sulijects Maoga-

zine.”"  25e. Pays for econtributions ac-

cepted. Issays.  verse. humor  used.

Miller. Box 1601, 8t. Loui~. Mo,
HAVE YOU A CAMERA? Write for

free sample of our bhig magazine showing
how to make bhetter pictures and earn
nioney. American T'hetocraphy, 3105
Camera House, Boston, ilass.

Any formula $1.00. Absolutely guaran-

teed.  Send for lists.  Doris  Chemieal
Laboratories. 1311 East 84, Cleveland,
Ohie,

500 FORMULAS and Big lllustrated
Catalog  25e. Lleal Book Shop, 1'ark

Ridge, 1.

Help Wanted

POSITIONS on Ocean Liners; Experi-

BI1G MONEY DAILY SELLING Shirts,
Ties, Underwear, Sox, DPajamas, DBells,
Professional Tniforms. Raincoats, Cover-
alls, Pants. Children’s P'laysuits.  Outfit
FREE. Experience unnccessary. 4%22-28
T.incoln Ave., Chirago.

ente unnecessary. List of positions free,
2092-G. Mount Vernon, N. Y.

MAKE BIG PROFITS SILVERING
MIRRORS, Kasily learned patented pro-
eess. Plans free. Wear Alirror Works,
SI-2, xcelsior Kprings. Mo,

Help Wanted—>Male

Airplanes—Aviation

New 1deal “EAGLET” 20 in. Balsa
Cahin Monoplane Construction Set.  50c¢
postpaid. Ideal Company, 23 West 18th

8t.. New York
Business Opportunities
AMATEUR CARTOONISTS—Earn
$_25.00 week. copying cartoons for adver-

tisers. Work under contract. Service Syn-
dicate, Argyle, Wiseonsin.

FREE BOOK—Start [ittle Mall

Order

Business. Hadwil, 38A-74 Cortlandt Street,
New York City.
Protected ldeas for Sale. Unusual op-

nortunities for investizent. For particu-
lars wrlte W. T. Greene. 826 Barrister
Bldg., Washington, D. C.

Sell by Mail. Books, Novelties, Bar-
gains! Large DProfits. Particulars FREE,
E. FElfco. 525 8. Dearborn, Chicago.

Real Jobs Open., Electricians earn $40
to $100 per weck. Tearn in a few weeks.
Write for big fiee book_and tuition rates.

MeSwecney’s, Dept.  E-109, Cleveland,
Ohin.

Instruction
MEN-WOMEN, I8 UP. §105.00 to

280,00 S. Government Life
I'aid  vaecations,
usually  sufficient.
list positions, sample
coaching  and  full particulars—FREE,
Write immediately — TODAY STRE.
I:rnnklin Institute, Dept. W-4, Rochester,
N. V.

month. UL
Jahs, Kteady work,
Common  edueational
Valuable hook with

WANTED IMMEDIATELY — MEN-
WOMEN, 18-30, qualify for permanent
Government  Positions, §£105-%2250 month;

experience not required.  Vacationz with
pay;  ecommoen education; many  needed
800N, Write Inztruction Bureau, 293,

St Louis. Mo, quickly.

Blue Prints

Famous Enterprise (Boat) Blue Prints
G full size drawings $1.50. DO-X Riue
Prints. 7 full size drawings $1.50. Ilawk
Model Co., 4044 TIrving Park Blwl.,

Chicago,
Chalk Talks
Laugh-Producing Program. $1.00, Cata-

loz 10ic.  Balda Art Service, Dept, 4, Osh-
kosh, Wis,

Chemicals

**Handbook for Chemical Experimenters.”
TTundreds of experiments: ilustrated 50c.
Booklet of experiments. 15c.  Chemiral
price list. 5e. General Chemical Company,
Dox 397, Reading. Penna

Chemistry
OUR CHEMICAL PROBLEM solved
and formula or process furnished. Five
Dollars.  Write me. W. Stedman Rich-

ards, Industrial Chemist. Box 2402, Dos-
ton, Mass.

Some Foot Practitioners earn as high
as $15.000 yearly., Alen or women. Fine
position in ecommunlty for wou in Foot
Correction. helping foot troubles by me-
c¢hanical and orthopedic means.  No cut-
ting.  Few weeks study makes you ready
to earn. Send far latest hooklet and free
tuition plan.  Lincoln Correspondence In-
stitute.  Dept, B, 1500 Walnut St
Philadelphia,

Old Money Wanted

$5 to $500 EACH paid for hundreds of
Ol or dd Coins. Keep ALL old money,

Aany very valuable.  Get Dusted.  Send
16 cents for Xllustrated COIN VAL
BOOK.  4x6.  Guaranteed CARIT]

price
We BUY and SELL. COIN EXCIIANGE,
Room 16, Le Roy, N, Y,

Patents

Inventions Commercialized.
unpatented.  Write.  Adam  Fisher DMfg,
Co., 205 Eunright, 8t. l.ouis, Mo.

fnventions and patents sold. Qutright
or reyalty.  Free examination. Teading
firm in country. 1L (. Green Company,
180 West Washington 8t., Chicago,

Patented or

Real Estate
Ten Doflars menthiy acquires five acres

I‘:‘valxs,l;’{‘\um\'. Figs, Oranges. Guarantecd

care, 1 returns, — Suburban  Oichards,

Dept. 8, Biloxi, Miss. o
Salesmen Wanted

S_A‘LESMEN—WONDERFUL SIDE-
]‘,IA\]-,. 40% COMMISSION paid daily.
Sells all merchants ket outtit free.,
DAVID LIONEL 'K 312 So. Ham-
ilton, Dept. 1981, Chicago.

Carter Window Washer cleans, dries,
polishes. 10 sales daily net $380 monthly.
Approved ""', Good  Housekeeping., RRe-
s)\ru'ml territory.  Write today. Carter
Products Corp.,” 1001 Front Ave., Cleve-
land, Ohio.

_SH.OO‘ daily on twe $5.75 orders. Free
kit.  Sample watel to prodireers. New
d‘eal Fuarantees merchants results.  Nales
Stimulators, Dept. 6TN, 341 Madison,

Chicawvo.

Punchhoards—No selling—No investment
by  merchants, Rig  commissions paid
promptly. New. flashy 4-color catalog,
Complete outfit free. M. & L., 301 WV,
Adams, Chicago.

Patent Attorneys

Patents Procured: Trade Marks Reg-
istered—Preliminary advice furnished with-
out rharge. Booklet and form for dijs-
closing idea free. Irving L. MeCathran,
703CInternallonal Building, Washington,
. C.

PATENTS—Write for Free Informa-
tion, 11OW TO OBTAIN A PATENT and
RECORD OF INVENTION—or send a
Drawing_or Model for Examination. Mil-
ler & DMiller, l'atent Attorneys (former
TPatent Ofice Examiners), 1006-C Wool-
worth Ruilding., New York; 238 McGill
Building. Washington. D. C.

Patents. Time counts in applying for
patents. Don’t risk delay in protecting
your ideas. Secnd sketch or model for in-
structions or write for Free book, “How to
Obtain a Patent”” and ‘‘Record of Inven-
tion”" form. No charge for information on
how to proceed. ¢ommunications strietly
confidential. Prompt, careful, efficient
service. Clarence A. O'Brien. Registered
Patent Attorney. Security Bank Bullding
(directly across street from Patent Office),
Washington. . (. See page 023,

FREE: '‘PATENT PARTICULARS,”
explains  Relling while ‘“‘Iatent Applied
For."”

Sterling Buck, S§-620 T, Wash-
jngton, D. O,

MATL CARRIERS - POSTOFFICE

CLERKS, £1700 to $2300 year. Steady
work. Men 18-43. Many February Ex-
aminations. Tarticulars free. Write im-
mediately. ~ Franklin Institute. Dept. W.

14. Rachester, N. ¥

Inventions Wanted

Unpatented Ideas can be sold. [ tell you
how and help you make the sale. T
particulars, (Copyrighted.) Write W. T.
Greene, 909 DBarvizter Bldg., Washington,
D. €.

PATENTS, TRADE MARKS—AIl cases
submitted given personal attention by a
member of ithe firm. Information and

Inventions Wanted—patented, unpatented. booklet  free. Lancaster,  Allwine &
If you have an idea for sale write, liart- Rommel, 247 Ouray Building. Washing-
ley, Box 938. Bangor. Maine. ton. . C.

Have you a good invention for sale,
patented or unpatented? If so. write
Chartered Tnstitute of American Inventors,
1122  Barrister DBuilding, Washingtou,
D. C.

“Inventors’ Guide’' free on request; gives
valuable information and advice for all whe
have original ideas or improvements. Frank
Lederman, Registered Attorney and En-
gineer, 233 Broadway, New York City.

last! New feature sells
pl'mr'hb'o:lnls evervwhere—1ezlers wild
with joy—prosperity back agai profits
enormous—=Samples free—1'uritan Novelty,
1417 Juckson Blvd.. Chicago. ’

BUSINESS STATIONERY—LARGEST
LIN_E—HI(‘.UEST QUALITY—Quickest
Deliversy—RBiggest  Commiscions—Liberal
Bonuses—Iree  Copyrighted Cut Every
Rusiness — Ixperience unneces
structions and Outfit Free.
CO.. Dept. 343, 2130
Chicago.

Salesmen—At

y — In-
WILLENS
Gladys  Ave.,

Song Poem Writers

Submit  THEME SONG POEMS.
Hollywood Composers, Box 378EX,
Hollywood.

SONGWRITERS!

Advance royalty pay-
ments, new talking picture song require-
ments, ete., fully explained in our free
instructive booklet, Write today. Song
Poems examined free. Neweomer Assoei-
ates, 1674VV DBroadway, New York.

Typewriters for Sale
TYPEWRITERS, all standard makes,
$10 up. TFully puaranteed. Catalog free.
Northwestern  Typewriter Esxchange, 121
N. Franeisee Ave., Chicago.

Ultra Violet

Construct own Ultra Violet Ray Ma-
chine. completely drilled parts furnished.
$5.00.  Free Tooklet Medical Diathermy
machine using two Tord spark coils 1000
mill output Blue print plans $1.00. Kertz
. _Lab., 14 Nostrand DPlace, Jamaica,
N. Y.

Wireless

Learn Wiretess (Radio) and
telexraphy. School, oldest and
endorsed by Telegraph, Radio, )
and Government Officials. Expenses low—
can earn part. Catalog free. Dodges In-
stitute, Stone St., Valparaiso, Ingd.
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Thawing Frozen

Water Pipes

By David Henry Brown

HE cold weather which we al-
wavs welcome because it forms ice
on our favorite skating pond, fre-
quently  freezes sub-surface  water

pipes at the same time. If the overlying
soil is frozen, it is often a very difficult
job to get at the section of the pipe

and the valve in the basement or cel-
lar.  This is particularly important
where lead pipe is found in the service
main entering the house. as it has hap-
pened that \\hen a heavy ice-melting
current was passed through a lead ser-
vice pipe, the lead melted “and the cellar

was flooded before

the water could he

CHOKE COIL
(OPTIONAL)

TRANSF

I_I_

L

LINE
SWITCH

NQ’V
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FUSES

Eﬁwv w:“‘?w
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The method of connecting the transformer to obtain the hea’ring

eftect which will meit the ice in the pipe.
coil is optional.

where the freeze-up has occurred.

By utilizing a low voltage electric
current of {fairly high amperage, a
strong heat will be produced in the pipe,
when the secondary terminals of the
transformer are counected to the water
pipe.  This s
shown in figure

shut off. Specifi-

cations are given

COPPER CABLES here for two sizes

SAME SIZE AS of pipe-thawing
THF:,S;C PIRE transformers, a

7 o HEAVY kaw. transformer

for thawing small
pipes, and a 2 k..

TN e e

transformer for
thawing larger
water pipes, from
2 inches in diame-
ter and up.

The data for con-
structing the 1 k.w,
transformer is as
follows: Sheet iron
is used for the core,
157 long by 814”7
wide over all. Ed(.h
leg of the core has
a cross-section area
The weight of the core

The use of the choke

of 2)X2 inches.
is 41 1bs.

The primary winding comprises 4
layers, each 10” long, of No. 10 B. & S.
gauge D.C.C. magnet wire.
344 turns, with taps brought out at the

BOLT-,

(%777 AN R

Neo. 1. It is best ZCOILS g *%_.—H ’i

to place suitahle = 7 A 17 7
fuses in the pri- £ A, W vicarrzam
mary  and  sec- = {ST LAYER 2ND.LAYER
ondary  circuits o}

to protect the e

transformer; an

additional  pro- FIG.2

tection is ai- FZ; ’

forded by con- 4@

necting a choke 0 P

ccilinseries with = ASSEMBLY %

thz secondary 7 OF CORNER

circuit as the A ® @ OiC.ORE

dingram  shows. N7

The heating
cfiect set up is
equal to the
square of the current in amperes multi-
plied by the electrical resistance. It
threrefore follows that as long as we
have sufficient current pressure—about
20 volts—to overcome the electrical re-
sistance of the pipe and fittings, the
larger the current delivered by the sec-
ondary of the transformer, the greater
will be the amount of heat set up.

Care should be exercised to see that
at least one shut-off valve is located
between the water main in the street

Constructional details for a pipe-thawing transformer.

end of the 3rd and 4th layers.
taps permit adjusting the secondary
voltage. The full-load primary current
when the transformer is connected to
110 volts, 60 cycles A.C., is 9.6 amperes.
The primary winding requires about
11%4 Ihs. magnet wire.

The secondary winding, which is to
be wound on one of the longer legs of
the core (the primary winding having
been wound on the other long leg of
the core) is (Continued on page 959)
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S anulacturing See how quickly you can
Eaile= get ready for well-paid

Sales positions in fastest grow-

Auto-Radio ing, most prosperous in-

Aviation dustry.

Big demand right now
from employers for broadcast operators, test-
ers, mspectors service-men, designers,installers,
and “trouble-shooters”.

$40 to $75 a week — and more!

With free radio lesson we’ll send you our amaz-
ing combined training and employment agree-
ment—good for help in securing a beginner’s
job when you're only half way through. Guar-
antees you help in finding a_position, satis-
factory in salary, after you finish, or money
refunded.

A World of Opportunities

to Choose From
Rockefeller is building a $500,000,000.00 ““radio
center’’ in New York. 20,000 movie theaters
have gone “talkie”. Auto-radio is selling like
wild-fire. Midget sets are selling at rate of
10,000 a day! Aviation, television, servicing,
sales—all these mean hlghly paid jobs and
plenty of them. All you need to get one is the
kind of training we give you, backed by a real
placement service.

__Lesson FREE!
N Mail Coupon

for free radio lesson and
book of thrilling facts
about this wonder-industry
and how to “break in.”

American School

Dept. R-274, Drexel Ave. &
58th St., Chicago

RADIO TESTER
GIVEN
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THE AMERICAN SCHOOL
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j :,l New principle of ignition.  What
l |r_ susl makes it light? No flint or friction.

All guaranteed. Sample with sales
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plated, $1.00. Agents, write for proposition,

LlGH'lER i
|| | u NEW METHOD MFG. CO.
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Be a Traffic Manager
Big Pay—Big Opportunity
Big business needs trained traffic men. At
least three Detroit manufacturers pay their
traffic managers better than $20,000 a year.
Train in your spare time for this highly
profitable profession. Low cost; easy terms.
Write now for valuable 64-page book—FREE.
LaSalle Extension University, Dept.2384-T, Chicago
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We're glad to send a set to your

FLEXIBLE | hometoexamineand useas your
MAROON own for 10 duys—to show you
VOLUMES that here is the most up-to-date

and complete work on Electricity
ever published, Written by
CROCKER of Columbia U.—
MILLIKAN of Calif, *Tech.”
—HARRISON of General Elec-
tricand 26 other noted Electrical
Engineers. Starts off with ele-
mentary Electrieity in simple,
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Engineering branch for use of
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Complete Electrical Reading Course
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Thawing Frozen Water Pipes

( Continued from page 957)

designed to supply about 52 amperes at
18.3 voits. The secondary coil contains
38 turns of No. 2 B. & S. gauge D.C.C.
magnct wire; this size wire is rather
difficult to wind and instead one may
vse 4 No. 8 wires, connecting these in
parallel so as to provide the samd
current-carrying capacity as the No. 2
wire pOSSesses.

In constructing the transformer wind-
ings each of the longer core legs should
be insulated by winding 5 lavers of
oiled linen or some other impregnated
cloth zround them: it is best also to
wind a laver of this insulating cloth
between each layer of the coil.

The diagram in figure No. 2 shows
how the successive layers of the sheet
iron <oil are built up, staggering joints
on the successive corners. After the
windings and the cores have been as-
sembled the core should be clamped to-
gether tightly by bolts and brass strips.

Twa kw. transformer data:—The
sheet iron core measures 17153834
inches overall, each leg of the core
measusing 294 X2 inches in cross-
section. The core requires about 56
lbs. of transformer tron.

The primary winding consists of 244
turns of No. 8 D.C.C. magnet wire (or
two No. 11 wires may be wound on, side
by side, and connected in parallel). The
primary coil is wound in three layers,
sach 12 inches long, but the insulation
over the iron core should extend at
least ¥ inch on either end. The full-
lead primary current at 110 volts, 60
cycles, is 18.2 amperes.  About 14 1bs.
of magnet wire is required for the pri-
mary coil.

The sccondary coil consists of 41
turns of No. 0 D.C.C. magnet wire, or
instead, the constructor may wind on
two No. 3 or four No. 6 wires, side by
side, and connect the terminals in paral-
lel, so as to provide the same cross-
section or carrying capacity as the No.
0 wire. On such large size wire it is
best to use triple cotton insulation. This
secondary coil is designed for 18.3 volts
and a current of approximately 100 am-
peres. Be sure to use leads to the pipe
of the even greater carrying capacity
than that of the secondary wire on the
transformer, i. e., No. 2 for the 1 k.w.
and No. 0 for the 2 k.w., or a size
larger.

Wrinkles

(Continued from page 917

Renewing Blown-Out Gaskets
ONE of the most disagrecable jobs

about a power plant is renewing
old gaskets when they blow out.

The most common error in making
a gasket is that of cutting it the full
size of the flange and cutting holes in
it for the bolts. The part outside the

GASKET PLACED
INSIDE BOLTS

Dolt circle will in no way prevent leak-
age, but might otherwise cause it.

I the gasket is cut to fit just inside
the bolts it will be much easier to put

in place. When the bolts are drawn
up, & much better and tigliter joint will
be made.—R. C. Decmary.

A Bottle Opener

BOTTLE opener is one of those

handy things which we always re-
quire and never have. An casy way
of insuring our ability to open crown-
capped Dbottles is to make a device such
as fcllows:

An ordinary latch key such as every-
one carries through necessity can be
cut with very little difficulty as shown
in our sketch. A fine-bladed saw

USE § RATTAIL
FILE ON

SAW WITH FINE DOTTED LINES

BLADE ALONG
DOTTED LINES

should be used and a rat-tail file would
very nicely round off the uneven edges.
This bottle opener is a miniature of
the large and cumbersome devices
which can be found in any beverage
shop.—Licut. Buckley Barrett.

Painting Window Frames

E all like to have our window

frames painted. because thev pre-
sent such a clean, neat appearance that
the whole liouse takes on a more orderly
aspect. Sadly enougly, when the average
householder attempts to brighten up his
woodwork he very often puts as much
paint on the window pane as he does on
the frame. A practical way of prevent-
ing this all-too-common trouble is to
coat the glass with soap: any ordinary
laundry soap will do. After the franme
has been painted, the window can be
washied and when the soap is dissolved
it will carry away with it the paint
which was on top of it—L. Linnvillec.

ATKINS
SAW BOOK

v Home Lraftsmen

It’s real
fun to build
things, make models,
fix furniture, or do ANY
wood-working job, when you know
the BEASY ways to cut and fit
24 types of joints, shown in this
book. Diagrams, photos and clear
instructions will soon teach you to
do home carpentry like an expert.

A Home Workshop Manual
It is amazing how much practical
information is packed into 32 pages! Tells how to plan a home
work-shop . . . gives lists of tools for a small, medium or large
shop . . . suggests suitable bench machines . . . shows how to
puild work-benches, saw-horses, tool box and wall cabinet.

Also, tells where to obtain job plans to build 200 things for
home, lawn, garden, sports, furm,cte. Book costs dime; worth
dollars to every tool user—young or old, amateur or expert.
Just send 10¢ to E. . ATKINS and Company, 425 S. lllinois
st., Indianapolis, Indiana. (*‘The Silver Steel Saw People.””)
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Only 28 years old and
earning $15,000 a year

W. T. Carsox left school at an early age to take a
“job” in a shoe factory in Huntington, W. Va., at
$12 a week. He worked hard and long and under
great handicaps, but he refused to quit. He made up
his mind that he would get ahead.

Today W. T. Carson is owner and manager of one
of the largest battery service stations in West Vir-
ginia, with an income of $15,000 a ycar.

He gives full credit for his success to the Interna-
tional Correspondence Schools,

If the I. C. S. can smooth the way to success for
men like W. T. Carson, and help other men to win
promotion and larger salaries, it can help you.

At least find out by marking and mailing the cou-
pon printed below. It won’t cost you a penny or obli-
gate you in any way, but that one simple little act
may be the means of changing yoyr entire life.

Mail the Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
“Ihe Unitversal University”
Box 6242-F, Scranton, Penna,

Without cost or obligation, please send me a copy of
your buoklet, “Who Wins and Why,” and full particulars
about the subject before which I have marked X:

TECHNICAL AND INDUSTRIAL COURSES
Architeet [Bridge Engineer
Architectural Draftsman  [J Automobile Work
Building Estimating O Plumbing [JSteam Fitting
[1Wood Millworking (O ileating [J Ventilation
Conerete Builder &1 Sanitary Engineer
Contractor and Builder []Sheet Metal Worker
Structural Draftsman [0 Steam Engineer
Structural Engineer {JMarine Engineer
Eleetrical ingineer {JRefrigeration
Electric Wiring {JR. R. Locomotives
Litectrie Lighting {JAir Brakes
Welding, Electric and Gas [7Train Qperation
Telegraph Englneer O R. R. Section Foreman
Telephone Work OR. R. Bridge and Building
Mechanfcal Englneer Foreman
Mechanical Draftsman [ Chemistry 3 Pharmacy
Patternmaker [JMachinist [JCoal Mining Engineer
Reading Shop Blueprints [ Navigation
Civll Engincer {0 Agriculture
Highway Engineering O Textile Qverseer or Supt,
Surveying and Mapping L) Cotton Manufacturing
Gas Engines [JToolmaker []\Voolen Manufacturing
Dlesel Engines O Fruit Growing ([JRadio
Aviatlon Engines O Poultry Farming

BUSINESS TRAINING COURSES
Business Management OBusiness Correspondence
Industrial Management Olettering Show Cards
{’ersonnel Management OsStenography and Typing
‘Traffic Management {JComplete Commercial
Accountancy Lnglish [OSsigns
Cost Accountant Civil Service
. P. Accountant O Railway Mall Clerk
aokkeeping [1%Mail Carrier
ecretarial Work Grade School Subjeets
panish [\ rench O ¥igh School Subjects
alesmanship CTllustrating  []Cartooning
Advertising [QLumber Dealer

o 0 O O O O O

Oceupation.........cocnivaene
1 you reside in Canada, send this coupon to the
International Correspondence Schools Canadien, Limited,
MMontreal, Canadu
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END FOR our 1931 Radio Catalog. It
is full of sensational values of every-
thing in radio. All the latest improve-
ments in sets and accessories. Everything
at lowest wholesale prices. Because we are
the world’s largest radiostore, we are able
to buy and sell insuch large quantities that
we can make marvelous savings for you.

The Year’s
’\ Biggest Bargain

Consolette Radio, Screen Grid,
§ Tubes, Dynamic Speaker

One of the outstanding values in our
remarkable book of bargainsisthis com-
plete modern receiver. This space can-
notdo justicetoitsbeautyandefficiency.
It’s the greatest radio value of the year,

Think of a Super-Efficient Screen Grid Receiver Roamer Auto Radio—For Automobiles
with Dynamic Speaker in 2 handsome 15 x 18

inch Walnut Cabinet at such a price! Better Motor Boats and Planes

get your order in NOW before stock is exhaust- The latest design of a manufacturer who has had six years’
ed. Only our tremendous buying power mukes experience in radioset building. A first-class Radio Receiver,

possible this LOWEST WHOLESALE PRICE with Remote Control, Triple Screen Grid, Shock-Proof Chas-

sis. Life-like tone quality, compact, easy to install, does not
deface car, easily

S transferred to another
A o o car. Lowest Wholesale S B
= e Price, complete, ready g i
~ to install, less tubes y
and batteries— ~
Send For Complete Catalog

But two examples of the 500 or more astounding values
inSets, Kits, Partsand Accessories to be found in our latest
Catalog—everything at Lowest Wholesale Prices. The
Catalog is FREE. Clip the Coupon.

CHICAGO SALVAGE
STOCK STORE /& io

5009 So State st LIV
CHICAGO. ILL.



< (oropna ypewriters Inc

DN
ORONA Jodel3

 Lowest Price — Easiest Terms
Ever Offiered

ERE’S your chance to own that brand new Genuine Model 3 Corona

you've wanted—on the easiest terms ever offered—at the LOW-
EST PRICE ever offered. Complete in every detail; back spacer, etc.
Manufacturer’s Guarantee. Recognized the world over as the finest,
strongest, sturdiest portable built.

mith

S. Joveton writes: *‘It truly is a wonderful F. J. Barsuglia, Jr., "writes: ‘I am very well pleased
N machine. I am very pleased with it and find with your little Corona and I must say I do not know
it very_simple to work although it is the first type- what I would really do without it. It works like a
writer I have ever used.” o charm and hasevery convenience of a larger machine.”
Don P. Fina, composer and pianist says: “Corona has Mrs. G. Bernstein says: “Allow me to thank you for
helped me put my songs over and is still doing it. I prompt delivery of the Corona. Iam delighted with
find it just the thing for writing words to songs and it and know I shall derive great pleasure from .its
for all correspondence to the profession.” possession.”

Try this wonderful portable typewriter—the same machine that has satisfied
500,000 users. Experience the joy this personal writing portable typewriter can give you! Use it ten days
free! See how easy it is to run and the splendidly typed letters it turns out. Ideal for the office, desk, home,
traveling. Small, compact, light, convenient. Don't send out letters, manuscripts, reports, bills in poor hand-
writing when you can have this Corona at such a low price on such easy terms. Remember, these are brand
new machines right out of the Corona factory. Fresmmmccccscccuccsonacaconcsangy
.

7/01”5 or 10 DAYS FREE

WAV . -
= oy il Carrying Case : Save Momney—Use This Coupon
i [ 2 A ] [
[e;fiﬂ --W— INCLUDED » Smith Typewriter Sales Corp. 2
\ - If N, ' » {Corona Division} N
- you actiyow: s 469 E. Ohic St., Chicago, Dept. 1202 s
Leatheroid carrying case, oiler, instructions ¥ Ship mo the Corona. © O, B, Chleago, On artng) U 0ot the 8
free on this cffer. Send no money—just the s fi”’o blslance of 539.19(;1 ricetistpaig], tthe title, to remain ?géh o ﬁ';;‘; 2
1 8 g riter. ec: n

coupon. Without delay or red tape we will e il wills:l;;:caa::d 0y G omeus ngant &nd get my money bsck, O
send you the Corona. Try it 10 days. If you w You are to give your standard guarantee. .
decide to keep it, send us only $2—then $3 a ] »
month until our special price of $39.90 is g Neme. oo oo o oo o o
paid. Now is the time to buy. Mail v L4 S .
F T PSR P EL L L bbbt '

coupon today! 1
B Employed by oo immemmmmmo-mm-momoTmSSTTTTEIRTES . 8
-----------------.-------.‘




Think of it!
only ELEVEN GALLONS OF GASOLINE.
This is what the WHIRLWIND CARBURET

saving on just one trip to more

THEWHIRLWIND SAVES MOTORISTS

MiLions OF D

Whirlwind users, reporting the results of their tests, are amazed at the results they are getting.
. * S . g
telling of mileages all the way from 22 to 59 miles on a gallon, resulting in a saving of from 25 to 507

Mark H. Estes writes: to the gallon on

to the gallon. Am I glad I put it on?

*I was making 17 miles
I'll say so!"
P. P. Goerzen writes:
Whirlwind, or a gain of 21 miles to the gallon.
and quicker starting. It makes a new engine out

R. J. Tulp:
enother on g

Arthur Grant:
the Whirlwind, as it climbs

W. A. Scott:

i “I had my Whirlwind for three years.
running, and what I

Car owners all over the world are saving money every day with
T Figure up your savings—enough for a radio—a bank account—added pleasures.
Find out about this amazing little device that will pay for itself every few weeks in gas saving alone.

this means on your own car.
by your waste.

FITS ALL CARS

In just a few minutes the Whirlwind can be installed on any make
It’s actually less work than changing your
No drilling, tapping or changes
It is guaranteed to work perfectly on any m’?ke

e

of car, truck, or tractor.
oil, or putting water in_the battery.
of any kind necessary.
of car, truck or tractor, large or small, new model or old model.
more you drive the more you will save.

SALESMEN AND DISTRIBUTORS
WANTED

To Make Up to $100.00 a Week and More

Whirlwind men are making big profits supplying this fast-selling device

that car owners cannot afford to be without.  Good territory s st

open.  Free sample otter to workers,
Just check the coupon.

WHIRLWIND MANUFACTURING CO.
999.436-A Third Strect

Gallons of GA

FIVE HUNDRED FIFTY-NINE

*l made an actual test both with and without a Whirlwind, getting 1314
The longer the Whirlwind is in use on the machine,
of an old one, and starts at the touch of the starter button.”

“The Whirlwind increased the mileage on our Ford
illy's Knight, and increased from 12 to 17 miles per gallon,

“I have an QOakland touring car that has been giving me 15 miles to the
the big hills on high and gives me better

Winter and summer it
saved in gasoline these last few years has brought other luxuries which 1 could not have afforded previously.”

Full particulars sent on request,

Milwaukee, Wisec.

MILES over rough mountainous country burning
Imagine more than FIFTY MILES to the GALLON.
ING DEVICE does for D. R. Gilbert, enough of a
than pay the cost of the Whirlwind.

OLLARS YEARLY

Letters keep streaming into the fice
in gas bills alone.

my Pontiac Coupe. Today, with the Whirlwind, I am making 35 5/10 miles

miles without and 34 6/10 miles with the
the better the engine runs, has more pep

truck from 12 to 26 miles to gallon and 25% in speed. We placed

gallon average. but I can see a great difference with

than 23 miles to the gallon of gas, which is better than 50% saving in gas.”

it gives the same perfect service. instant starting, smoother

the Whirlwind, besides having better operating motors. Think what
Why let the Oil Companies profit

GUARANTEE

No matter what kind of a car you have—no matter how big a gas
eater it is—the Whirlwind will save you money. We absolutely guar-
antee that the Whirlwind will more than save its cost in gasoline alone
within thirty days, or the trial will cost you nothing. We invite you
to test it at our risk and expense. You are to be the sole judge.

FREE OFFER COUPON

--—_---------—-—--|
. WHIRLWIND MANUTVACTURING CO.
] 999-436-A Third Strect, Milwaukee, Wisc.
Gentlemen:  You may send me full particulars of your Whirl l
[ | wind Carbureting device and tell me how | can get one free. This
I does not obligate me 1n any way whatever, I
l Name . I
ilt Address I
I City . ]
I County . . State I
[J Check here if you are interested in full or part time <alesmen
' position. l




