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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,
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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

Wty s
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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.
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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
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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)
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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
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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
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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 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>