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Only thirty minutes ago I started to refinish my
car with this famous magic preparation NU-
REX—and NOW !—Ilook ar it sparkle. The
dull, drab finish is GONLE. Yes—and it will be
gone forever since I found out about this won-
derful NU-REX. It’s THE thing for old cars.
You should have seen my car before [ appliced
NU-REX,
junk pile.

It looked like it was ready for the
Motor was good—running fine, but
how people would stare at me when I drove
down the street. “What an ugly looking relic
of an automobile,” they might sav. What could
I do? There wasn’t a polish on the market that
like it should. I
couldn’t alford to spend a lot of money on an
expensive paint job, But I got a break. A man
showed me NU-REX—applied it—and surprise
of all surprises—there was the original lustre
Now—MY

could make this car look

and gleam of the original finish.

O1L.D CAR’S MY NEW CAR!!!

PAINT JOBS

Why spend a lot of money having your car repainted?

short time. NU-RENAs not a polish. Tt is not a wax.
It is a myvsterious preparation that eliminates hard rubbing
and brushing to obtain a sparkling finish. A sweep of
the hand brings back the original finish.

$100 A WEEK EASY
FOR AGENTS

By merely showing NU-REX you will make big money.
Fvery car owner to whom you demonstrate will buy.
Sales rapidly multiply. Every sale brings vou enormous
repeat business. In your spare time yvou can easily make
from $5.00 to $10.00 an hour with little effort.

NU-REX PRODUCTS CO.
Dept. 176, Station C, Milwaukee, Wisconsin

ARS My New CaAR

It’s a waste of
time and waste of money. For a comparatively few cents (agents receive
a free can of NU-REX) vour car can he made to look like new in a very

e A
ol At

Refinish Your OWN
CAR FREE

We are now appoinling men in various
localities to take care of the bLig demand.
A sample supply of NU-REX is furnished
free to our workers. Just fill out the
coupon below and send it in today for
free sample and big mouey-making offer.

FREE
OFFER
COUPON

CITY STATE

Tf{ you are interested in full or part time salesman's position check I

I NU=-REX PRODUCTS €CO., Sta. C., Dept. 176, Milwaukee, Wisc. l
I Gentlemen: You may send me full particulars regarding NU-REX

| and your free trial offer. This does not obligate me in any way. |
| INAME b Moo s omons Aok P P . e e [
VADDRESS ..o |
[

|

'

here |



1 S Y i g, ¢

[ETROC Sy

y W

July, 1929

We have placed machinists, car-
penters, masons, plumbers, rail-
road men, office clerks, farmers
and even laborers in fine Draft-

ing Jobs under this plan.
coupon for details of our re-

markable offer,
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MEN WHO WORK

Make the

Mail

with their HANDS ...
BEST Draftsmen

—and We'll Back Them With This

GUARANTEE of a
DRAFTING JOB and

4
Atk

“'Only one other man and I,
of six taking California
State Board examination for
Areyitect passed.  Then I
realized the thorough and
practical training given by
Anerican School.  In 18
months I have gone from
tra~er to Chief Draftsman,
in charge of all architee-
turak and engineering wo
in one of the oldest offices
here.”” R. L. WARREN,
Lo Angeles, Calif.

“When 1 started American
Nelmpel  training  in the
Nprivg of 1915 I was work-
ing 14 hour night, seven
nights a week for $1.83 a
nignt.  That Xall I pot a
Jobhin  the  Engineering
Dept. of a large tinn near
here. Today 1 work §
day~ a week and my sala
is Larger  than 1 eve
dresiwed of when T bepan
that course in Mechanical
Drafting.” 1. 1. SIA-
VERXS, South Bend, Ind.

We are looking for more ambi- l S
tious young fellows with fac-

tory, builging-trade or any

other kind of mechanical ex-

perience to prepare for and help place in well-paid Drafting
ositions, Such men, we find, are unusually successful as
Jraftsmen, because they know how things are done, and that’s
a priceless asset to the man who makes the blueprint plans
For there’s a grcat deal more to Drafting than ‘“mechanical
drawing” and reading blueprints. The real jobs, those paying
$50 to $100 a week, give you a chance to cash in on your entire
past mechanical eXperience. Get in touch with me and I’ll
tell you how.

Drafting is Logically Your Next Move!

Of course you realize the liggest handicap to mechanical work
is that you're limited in earning capacity to the output of your
two hands, as long as you live. Even the skilled mechanic
carning $50 to $60 a week has reached his limit. Ile can never
earn more and when he gets old he will earn less, So I don’t
blame any man for wanting to get away from his futureless
outlook. For wanting to get into something where he can use
his head as well as his hauds—where he will be paid for what
he knows, instead of only for what he does....... You know
enough about blueprints to understand that PLANS govern
every move in factory and construction job. The Draftsman
who makes them is several jumps ahead of the workman who
follows them. And so I want you to know that DRAFTING
is a_logical. natural PROMOTION from mechanical and building
work—Dbetter-paid., more interesting—just the kind of work
you'd enjoy doing.

Get My NO-RISK Plan

The way to a fine Drafting job for you—is casier than you think. It takes
no “‘artistic talent’’ or advanced education. Thousands of men no smarter
than you, with no more educaticn or ability have learned it quickly and
you can, too. With the co-operation of some of the biggest employers
and engineers in the U. 8. we have worked out a plan to prepare you for
Drafting work in your spare time at home—to actually place you in a fine
position and to raise your pay. Backed by the guarantee shown ahove to
refund the small cost, if we fail. Mail the coupon and T1'll be glad to
tell you all about this life-time chance to get into Drafting.

THE AMERICAN SCHOOL

Dept. DB-53, Drexel Ave. and 58th St., Chicago, I1I.
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DRAFTING LESSONS
ACTUALLY FREE

to Show You How Interesting and
Simple Drafting Is ..,

I wish I had the room here to tell you all about
DRAFTING—how it bhas beeome the most impor-
tant branch of every kind of manufacturing ani
construction work—how fascinating the work is—
what a fine bunch of fellows Draftsnien are. the
big salaries pald—how while Drafting is white-
collar office work, it is closely hooked-up with
big projects and big men. All that takes a 36-
page book to tell and I'll be glad to send it to
you free, and in addition I want to send you the
first three lessons of our hone-training so you can
sec bow you'll Iike the wark and how simple it is
to  learn. Coupon  brings everything—mail it
right away

r-------.---------.-------a
B American School, Dept. DB-53 ’
I Drexel Ave. & 58th St., Chicago, Ill. i
] Please send free and without the slightest obliga- ']
B tion 3 Drafting lessons, 35-page book about the M
B opportunities in Dirafting and your Cuaranteo to
g ¢et me a Drafting Job and a Raise. 1
H i
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how it’s done in the movies, where millions of dollars and
thousands of men are required to “lake™ a war scene.

Make Your Own Boat

William F. Croshy, the marine cditor, explains how it can
he done. Complete constructional details for a small out-
hoard boat will be presented.

Better Babies

Any one can have strong and healthy children. Modern

medicine shows us how. An illustrated article of wide
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Amazingly Easy Way
to getinto ELECTRICITY

Don’t spend your life waiting for $5.00 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, that makes you a practical expert in 90 days!
Getting into Electricity is far easier than you imagine! Act now, today!

Learn Wiiho

ACKof experience—age
or advanced education
bar no one. I don’t care

if you don’t know an arma-
ture from an air brake —1I
don’t expect you to! I don’t
care if you’re 16 years old or
40—it makes no difference!
Don’t let lack of money stop
you. Most of the men at
Coyne have no more money
than you have.

Railroad Fare
Allowed

I will allow your railroad
fare to Chicago, and if you
should need part-time work
I'll assist you toit. Then, in
12 brief weeks, in the great
roaring shops of Coyne, I
train you as you never
dreamedyou couldbe trained
...on the greatest outlay of
electrical apparatus ever as-
sembled...costing hundreds
of thousands of dollars. . .
real dynamos, engines, pow-

Prepare for Jobs
Like These

Here are a few of hundreds
of positions open to COYNE-
trained men. Our free employ-
ment bureau gives you lifetime
employment service,

Armature Expert
i up to $100 a Week
Substation Operator
. up to $65 a Week
Auto Electrician
$60 a Week and up
Inventor - - - Unlimited
Maintenance Engineer
up to §100 a Weck
Service Station Owner
60 a Week and up
Radio Expert $60 a Weekandup

M

real actual work . . . build-
ing real batteries. .. wind-
ingreal armatures,operating
real motors, dynamos and
generators, wiring houses,
ete., ete. That's a glimpse
of how we make you a mas-
ter practical electrician in
90 days, teaching you far
more than the average
ordinary electrician ever
knows and fitting you to
step into jobs leading to
big pay immediately after
graduation. Here, in this
world-famousParent school
—and nowhere else in the
world—can you get such
training !
Jobs, Pay, Future
Don’t worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often
exceeds the supply. Our
employment bureau gives
you lifetime service. Two
weeks after graduation,

ul Books i~ 9O

I am including
my new Aviation
Electricity course

AVIATION
ELECTRICITY 3 o well oc Radio

fa ¥ LElectricalcourses
4to all who enroll

T e, e F T R S
Students wiring and checking tgnition on one of the late
type Radial Aireraft Enginesinour aviation department.

Get the Facts

Coyne is your one great chance to get into elec-
tricity. Every obstacle is removed, This school is 30
years old—Coyne training is tested—proven beyond
all doubt—endorsed by many large electrical con-
cerng. 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
many earn expenses while training and how weassist
our graduates in the field. This doesnot obligate you.
So act at once, Just mail coupon,

Get this
FREE

er plants, autos, switchboards, trans-
mitting stations. .. everything from
doorbells to farm power and light-
ing . . . full-sized . . . in full oper-
ation every day!

No Books--All Actual Work
Nobooks, no baffling charts. .. all

Clyde F. Hart got a position as electrician
with the Great Western Railroad at over $100
a week. That’s not unusual. We can point to
Coyne men making up to $600 a month. $60 a
week is only the beginning of your opportu-
nity. You go into radio, battery or automo-
tiveelectrical businessforyourselfand make
up to $15,000 a year.

BooRk

- 8 B B B & B8 _§ R &8 Jr B ]
Mr. H C. LEWIS, Pres.

l COYNE ELECTRICAL SCHOOL Dept. B9-83
500 S. Paulina St., Chicago. liL

I Dear Mr. Lewis: Without obligation send me your big free cat-

alog and all details of Railroad Fare to Chicago, Free Employ-

ment Service, Aviation Electricity and Automotive Electrical
Courses and how 1 can ‘‘earn while learning."’

C OYN E ELECTRICAL SCHOOL 1.
H, C. LEWIS, Pres, Established 1899 I Address
500 Souwth Paulina Street Dept. B9-83 Chicago, Illinois City State =
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Jacob Dunnell is showwn above
in his hoat, “Miss Eastern,”
which carried him to victory in
the Albany-to-Newe York Out-
hoard Motorboat Race. He was
the acinner in Class D and cow-
cred the 134 miles in 3 hours, 36
minutes and 40 seconds.
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AAlways outside of ihings
~—that's where I was just
twelee short months aqgo.
1 just didn't hae the
cash, that was all. No
theatres, no partics, no
qood restaurants. No real
enjovment of life. 1 was
Just gelting by, just cx-
isting. Il'hat a difference
today! I drive mv ornen
car. hace a good banl:
cccount, enjov all the
amuscments 1 please.

1 Couldn’t Get the Good Things of Life

Then I Quit My Job and “Found’’ Myself!

OW does a man go about making
H more money? If I asked myself

that question once, [ asked it a hun-
dred times!

I know the answer now—vou bet. I
know the way good money is made, and
I'm making it. Gone forever are the days
oi cheap shoes, cheap clothes, walking
home to save carfare, pinching pennies to
make my salary last from one pay-day to
the next one. I own one of the fnest
Radio stores you ever saw, and I get al-
mast all the Radio service and repair work
i town. The other Radio dealers send
their hard jobs to me, so you can sce how
I stand in my line.

But—it’s just a year ago that I was a
poorly paid clerk. 1 was struggling along
on a starvation salary until by accident my
eves were opened and I saw just what was
thie matter with me. Herce's the story of
just how 1t happened.

One of the big moments of my life had
come. 1 had just popped the fatal ques-
tion, and Louise said, “Yes!”

Louise wanted to go in and tell her
father about it right away, so we did. He
sort of grunted when we told him the
news, and asked Louise to leave us alone.
And my heart began to sink as I looked
at 1is face.

“So you and Louise have decided to get
married,” he said to me when we were
alone.  “Well, Bill, just listen to me. I've
wasched vou often here at the house with
Louise and I think you are a pretty good,
upetanding young fellow. I knew your
fatiier and mother, and you've always had
a good reputation here, too. But just let
me ask you just one question—how much
do you make?”

" Twenty-eight a week,” T told him.

He didn't say a word—just wrote it
down on a piece of paper.

“lave you any prospects of a better job
or a good raise some time soon?"” he asked.

“No, sir; I can't honestly say that [
have,” T admitted. “I'm looking for some-
thing better all the time, though.”

“Looking, eh? Tlow do you go about

it
AWell, that question stopped me.
How did T?7 I was willing to take a
hetter job if T saw the chance all right, but
I certainly had laid no plans to make
suca a jobh for myself. \\'hen he saw my
confusion he grunted. “I thought so.” he
said, Then he held up some figures he'd
beea scribbling at.

“I've just been figuring out vour fam-
ily bhudget. Bill, for a salary of twenty-
cight a week. I've figured it several ways,
s0 you can take vour pick of the one you
like best. Here's Budget No. 1: 1 figure
vou can afford a very small unfurnished
apartment, make your payments on cnough
plain, inexpensive furniture to fix such an
apartment up, pay your clectricity. gas and
water bills, buy just about one modest out-
fit of clothes for both of you once cach
vear, and save three dollars a week for
sickness, insurance, and emergencies. But
vou can't cat. And you'll have to go with-
out amusemerts until you can get a good,
substantial raise in salary.”

1 began to turn red as fire.

“That budget isn't so good after all,” he
said, glancing at mc; “maybe Dudget No.
2 will sound bhetter——"

“That's cnough, Mr. Sullivan.” T said.
“Have a heart. 1 can see things pretty
clearly now; things I was kidding myself
about heiore.  Let me go home and think
this over.” And home I went, my mind
in a whirl.

At home T turned the problem over and
over in my mind. 1'd popped the question
at Louise on impulse, without thinking it
out. Everything Mr. Sullivan had said was
gospel truth. I couldn’t see anyvthing to do,
any way to turn. But I had to have more
money.

I began to thumb the pages of a maga-
zine which lay on the table beside me. Sud-
denly an advertisement seemed almost to
leap out at my cyes, an advertisement tell-
ing of big opportunities for trained men to
succeed in the great new Radio field. With
the advertisement was a coupon offering a
big iree book full of information. 1 sent
the coupon in, and in a few davs received
a handsome 04-page book, printed in two
colors, telling all about the apportunities in
the Radio field and how a man can prepare
quickly and casily at home to take advan-
tage of these opportunitics. 1 read the book
carefully, and when I finished it T made my
decision.

What's happened in the twelve months
since that day seems almost like a dream
to me now. For ten of those twelve months
I've had a Radio business of my own'! At
first. of course, T started it as a little prop-
osition on the side, under the guidance of
the National Radio Institute, the institu-
tion that gave me my Radio training, It
wasn't long before 1 was getting so much

to do i the Radin line that I quit mr
measly little clerical job and devoted my
tull time to my Radio business.

Since that time I've gone right on up. -
wayve under the watchful guidance of
friends at the National Radio Institute. They
would have gihven me just as much help. too,
if 1 had wanted 10 follow some other line of
Radio besides building my own retail business,
such as broadeasting. manufacturing. (xperi-
meniing. se. operating. or ony one of the
score of lines they prepare vou for. Aund
thinh that until that day [ <ent {for their
eve-opening Look. I'd been watling. "1 never
had « chance!”

Now I'm making real money.  Louise and
T hive been married aix meonths, and there
wasn't any  kidding obout hudgets Ly Mr.
Sullivan when we stepped off. either. 111
het that today 1T make more money than the
old hoy himseld.

Here's a real tip. You may not be z¢ had
off as< I was. But. think it cver—are yvon
satisfied 7 Are vou muaking enough money.
at work that you like? Would you sign 2
centract 1o s1ay where vou are now for the
next ten yvear<. making the <ame monev: 17
not, vou'd better be doing something about
it instead of drifting.

This new Radio game is a Hve-wire field of
golden rewards. The work. in any of the 20
different lines of Radin. is fascinating. ab-
sorbing. well paid. The National Radio In-
stitute—aoldest and largest Radin home-study
school in the world—will 1rain you inex-
pensively in vour own home to know Radio
from A to 7 and to increase your earnings
in the Radio field.

Take another tip—no matter what vour
plans are. no matter how much or how little
vou know about Radio—clip the coupen be-
low and look their free hnok over. Tt is filled
with interesting  facts. figures. and pliotos.
and the information it will give vou is worth
a few minutes of anvbody’s time. You will
place vourself under no obligation—the book
is free and is gladly sent to anvone who
wants to know about Radio.  Just address
T E. Smith, President. National Radio Insti-
tute. Dept. 9TT. Washington. D. C.

J. E. SMITH, President,
National Radio Institute,
} Dept. 9TT, Washington, D. C.

Dear NMr. Smith:

_ Please send me your 64-page freehonk. printed l
i1 two colars. giving alt information about the l
opportunities in Radio and how 1 can learn
guickly and easily at home to take advantage F
of them. I understand this request places me l:
under no obligation, and that nc salesmer will
call on me. b
b
I
I

Name....

R P, -
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““Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact” - - - - -  HUXLEY

Bridges or River Tunnels?

NE of the greatest engineering prob-

lems of our time is now being weighed

in the halance, the two arguments at

issue being whether New York City
should have a new Hudson River bridge at
Fifty-seventh Street, leading to New Jersey,
or under-river tunnels. The leading supporter
of the plans for a huge bridge, having a center
span of 3,240 feet, with a clearance of 175 to
200 feet, is Gustav Lindenthal, famous designer
of Dridges. Mr. Lindenthal has been advo-
cating this bridge plan for a great many years,
but it was only recently that he has received a
strong support from one of the large railroads,
the Baltimore and Ohio. which is very desirous
of having a continuous rail route into New
York City. This newly proposed bridge to
span the Hudson River hetween Fifty-seventh
Street. Manhattan, to West New York on the
New Jersey shore, would cost $180.000.000, it
has been estimated,

One of the most important angles of this
new Dbridge proposal concerns the fact of
whether it would not be better to build a new
tunnel or tunnels under the Hudson River. in-
stead of erecting this huge Dbridge. In war
time, a bridge is naturally a very prominent
target and would be quickly destroyed by air-
craft bombers. Another outstanding factor in
connection with bridges is that they have to
withstand all sorts of weather, and they must
be continuously painted. and many of the mem-
bers replaced from time to time due to corro-
sion.  The annual maintenance expense, while
not a prohibitive factor, is, nevertheless, worth
considering, even though under-river tunnels
would cost considerably more for the initial
boring and completion of the tunnel lining.

When we come to under-river tunuels, there
are some engineering possibilities which it
might be possible to adopt a little later, even
though the tunnel is used to convey the well-
known electric trains at present. There are
several ideas in connection with tunnels,
whether underground or underwater, which
have been suggested by engineers from time to
time, and which would seem to have consider-
able promise if they can be finally worked out
and applied. One of the first innovations con-
cerns the use of moving platforms. The mov-
ing platform design in its best form comprises
at least three distinct sections, placed side by
side. the first platform moving at say three
miles an hiour : the second, at six miles an hour,
and the third at nine miles an hour. When a

person boards the moving platform, he can
pass from one stage to the next by simply step-
ping across from one of the moving surfaces
to the next. The triple moving platiorm ar-
rangement would be necessary only at the ter-
minals of an under-river tube; but for city
subways it can be advantageously employed for
a considerable length of run, where a number
of local stations are located along the platform.
With regard to tunnels and subways, we will
probably see in the future a different method of
carrying passengers through such bores; that
is. by means of carriers operating on a similar
principle to those used in the present-day mail-
tube system. By suitably utilizing air under
pressure and also the remarkable properties of
a vacuum, passenger-carrying cars could be
hurtled through a tunnel at high speed. thus
giving a far greater traffic-carrying capacity.
One scheme, proposed some years ago. for
levitating and then propelling subway cars by
means of magnets placed along the track is
impractical, owing to the tremendous cost of
carrying out such an idea.

When we stop to realize what a vast amount
of money $180,000.000 really is, one can hardly
refrain from thinking of how many airplanes
of the tri-mwotor passenger-carrying type this
would buy,

As one stands at the edge of the Hudson
River, and seriously ponders over the problem
of transporting passengers and freight across
the water, a distance of approximately three-
quarters of a mile, the idea naturally asserts
itself as to whether or not it would be econom-
ically and practically feasible to carry out this
movement of people and commodities by air. At
present, the airplane is not the cheapest form
of carrier. but it shows a very fair comparison
with the automobile. One idea would be to em-
ploy a modified form of aerial traffic carrier,
which involves the use of a car similar to an
airplane cabin, this car being suspended from a
cable. The car would be propelled by either the
usual air propeller, driven by a suitable engine
mounted in the car: or clse, the car could have
an air screw driven by an electric motor, which
would derive its electric power from an auxil-
iary cable with which a second set of wheels
would make contact.

Uanu(/ma Fditor.
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Is a College Education

By H. T. Parsox, [

achieve success. The

President of F. W, l
Hoolworth Co.

N reference to the
question “Is a Col- |
lege LEducation
Worth While>"—it de-
pendsz entirely on what a
man expects to qualifv |,
for in the business world.

[{ he is going in for
the engineering profes-
sion or technical busi-
ness, a college course is
essential : but it he is
going in  for gencral

to college.
college education.
knows.

sciences on this subject,

such comments.

Is a College Education Worth While?

OME time or other in the lives of all of us, this question crops
up. We must weigh it carefully and give it due consideration.

Perhaps we would like to go to college.

Perhaps we have sons or daughters whom we would like to send

Perhaps they would care to go, but we question the value of that
The most logical step to take would be to ask someone who

This publication has tried to make it easier for vou, and before
the next college term opens, and prior to matriculation, we will
present to you the opinions of the leaders in industry, arts and
The determination of the value of the
college education we will leave to you.

If perchance vou care to say something on the subject, remember
that there is a “What Qur Readers Think” Department for just

thing I learned ecarly in
life was, the one reason-
ably sure way to get
ahead was to do just a
little bit more than was
expected of you.

This is truly a wonder-
ful age. Never were the
rewards as large and [ do
not mean in terms of
money alone. Many very
wealthy men, as well as
many great students, have
registered zero in the
march of progress. With
radio and airplanes span-
ning the world, bringing

merchandising husiness,
especially retail trade in
which the F. W. Woolworth Co. is in-
terested. we prefer men who have fin-
ished their full public school education
aud then graduated from high school.
After a man has had that foundation
education, we give him a three-year
post-graduate course in practical expe-
rience, training him irom the basement
to the office, in the ways and means of
store management and operation. \ll
of our managers are graduates from
this School of \pprenticeship. and all
of the men in the higher positions of
our business have passed through this
lower course of educatton and expe-
rience to the positions they now hold.
College men. as a rule. are prone to
feel that thev know all there is to be
known and that a practical business
course is not necessary for their future
success ; consequently, thev do not in-
terest us when they apply for a posi-
tion. as 1o man, no matter what his ex-
perience has been. can be of value to
the Woolworth Co. without going
through this three-vear apprenticeship

Mr.
countant aith

Parson began
the F. IF.
Co. five and ten cent stores.
vanced throngh various positions to Sec-

atl nations closer to-
gether, and to a closer appreciation and
understanding, and with millions of
motor cars traversing our streets ancl
highways, the world today can truly
be called a prosperous one.

1 chose transportation as a vocation
and this is not hard to understand, when
I tell you that my grandfather drove a
covered wagon across the plains and
my father was a locomotive engineer
on one of the old wood-burning en-
gines of the Union Pacific Railroad. I
served my apprenticeship on this same
road and later became interested in the
idea of individual transportation and
left railroading at a sacrifice of half
my salary to enter the automobile in-
dustry.

Throughout this period I studied. I
acquired the theoretical as well as the
practical from text books, from maga-
zines and even from pictures in the
mail order catalogues. 1 took a course

Photo by Blank & Stoller

in 1892 - g . . .
” ”'voaaliwff/l in draftsmanship by mail. These all
Ie ad- helped and at the same time I put in

12 hours or more every day in the

period. ’5’5’1;},1(7;";“9‘1"9“’;" /G‘;”"/"”l *})I“"‘.‘j:’; shops and offices connected with my
; R TEURIE I an e has heen Presiden .
If vou will talk to any experienced of that Company, President of the job.

Woolworth manager. buver or execu-
tive. you will find that the three years'
practical training thev had to start
them in the business was worth all the
sacrifices that they put into it. and was better for them than
any college course, for practical training and success in the
business which they had undertaken.

Opinion of Warter P. CHRYSLER
President of Chrysler Motors

HIS is an age of voung peaple. Opportunities in indus-

tryv were never greater.  In my opinion. the trained man
or woman has a decided advantage. and with hundreds of
colleges and universities throughout the country, there is
httle excuse for a boy or girl not preparing himself or her-
self for the battle of life.

However, 1f those seeking their way in the world are
without scholastic or technical training, they still have the
opportuuity of obtaining the equivalent by home iustruction.
It all depends on how hard thev are willing to work to

Broadacay Park Place Co., and director
of the Irving National Bank.
horn in Toronto, Canada, in 1872 and
was educated at high school in Brooklyn.

I believe the poor boy has a great
advantage over the boy of wealthy
heritage in establishing his future life.
The youngster in moderate circum-
stances can “get there’” only in doing constructive things.
The wealthy boy often is inclined to spend money and in
some cases does so in a purely destructive manner.

Most certainly I believe a college education is worth
while: however, it must be borne in mind that a degree in
arts or science is nothing more or less than additional equip-
ment with which to tackle the problems of life.

Finding one's greatest field of aptitude is the initial step
in the ladder of success. Next in importance comes sincere
application to the task in hand, and finally success may be
reasonably expected in the exact proportion to the effort
one 1s willing to expend.

My advice to the new generation is to he courageous,
hopetul and enterprising. and to march on and achieve. The
world rewards cffort. and when it compensates us for
achievement of genuine merit it invariably proves to he a
generous world.

He acas



July, 1929

Science and Invention

Worth While?

Walter P. Chrysler wwas horn in Wamego,
Karsas, April 2, 1875. e 1s a graduate
of high school and has much illusirious
aerk to his credit.  Serving firsi in the
mechanics department of railroads [rom
machinist's apprentice to superiniendent
of motive power and machinery at the
age of 33, he was appointed .ssistant
Muanager in the Pittshurgh aworks of the
American Locomotive Co. in 1910, and
berame Manager in 1911, He was Works
Manager of the Buick Motor Co. from
1912 to 1916, and President and General
Mazager from 1916 1o 1919. Thence,
Vice-President in charge of operations of
General Motors Corp. Next, Executive
Vice-President of Willys-Overland  Co.
Thereafter he served as the chairman for
the reorganization commitiee of the Max-
awell Motor Corp., and at present is
President and Chairman of the Board of
the Chrysler Corp., as well as director of
several other companies.

LRI uisn ROV BT

Collese Education Positively Worth
While

By Pror. F. E. AUsTIN

Prafessor Austin orgawzed the elec-
trical cngincering course at the Thayer
Schoel of Engmncering, connected with
Dartmouth  College, and laier o similar
course for Norwich University at North-
field, Veriont, and was subscquently made
profesior i charge at both institutions.
Although at present mot connecled with any
college faculty, he is a firm believer in the
wulite of a college education.  Professor
Austin's name 15 not unknown to the
readers of this publication. On this sub-
ject lie werites as folloiws :

HEN the toastinaster announces the

sthject assigned to the after-dinner
speaker, the assembled guests expect to
listen to information pertaining to other
subjeets than the one announced.

This expectancy is based somewhat on
tradition.  This evasive tendency ol the
after-dinner speaker is prevalent among
writers who are prone to talk more about
matters in general than about their head-
lines.

The general public has become so accus-
tomed to the diversions of speakers and
writers that it might prove disconcerting to
disappoint them now. As a matter of fact,
one should not expect one hundred per cent
cfiiciency n either speakers or writers; any
more than he should n an electric motor, a
steam engine, or a jazz band.

We never realize one hundred per cent
efficiency 11 the realins of nature. We
never have and never will enjoy one hun-
dred per cent efticiency in  education.
Mayhe you suspect that what [ amn en-
deavoring to do 1s talk about something
other “han the subject the editor has as-
signed ne. T will sustain your suspicions
by saying I would (Continucd on page 27+)

q
q

q

q

Walter P. Chrysler says:

Opportunities in industry were never greater.

A sure way to get ahead is to do just a little bit more
than is expected of you.

I studied. I acquired the theoretical as well as the
practical from text books, from magazines and even
from pictures in the mail order catalogues. 1 took a
course in draftsmanship by mail

I believe the poor boy has a great advantage over the
boy of wealthy heritage.

I believe a college education worth while, but it is noth-
ing more or less than additional equipment with which
to tackle the problems of life.

Finding one’s greatest field of aptitude is the initial
step in the ladder of success. Next in importance comes
sincere application to the task in hand.
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Dr. Addolph

planuing
flight acith

motored ftying boat.

X

a

10-ton

) Ro//r/mrfz,\
designer and huilder of sea |}
and land planes, acho is now
a trans-Atlantic

NEW YORK

tevin-

The photograph at the

left showws a fromt view

of the hull of the “Rohr-

bach Rostra”  This por-

tion of the ship is dizided
into bulkheads.

LN

BARBADOS
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/' The Second Airplane Flight
From Europe to America
Is Scheduled to Take Place
During the Month of June

~YHE sccond flight from Europe to America
by a German machine is scheduled to tale
place in June. when the Rohrbach-Rostra,

one of the smaller types of the transoceanic fly-
ing boats of the Rohrbach company, built for
freight tratfic, is expected to arrive in New York
irom Lishon, Portugal. The start will be from
Travemunde. on the Daltic sca. where the pre-
Iiminary trials took pliace; from there it calls at
Lisbon for the cargo which is to he taken on

bourd. This will be the first cargo flight of a
heavier than air crait between Furope and

Anierica in either divection.

The German “Luft Hansa™ has placed an order
for three Rohrhach “Roma™ flving boats, show-
ing a special confidence in the Rohirbach works,
with which they will establish an air line from
Lishon to South America.  T'hese large ma-
chines are cquipped with three BMW VI UZ
engines of 1650-2100 horse-power, thev accom-
modate twelve passengers and a crew of five and
weigh loaded about twenty tons. They have the
distinetive cantilever, tapered wings and can
fly some 1800 to 2400 miles with a pay loar of
2420 pounds.

Features of the Plane

HE Rohrbach “Rostra” is a smaller type with

the same general all metul construction char-
acterizing the “Roma” crait. and is driven by
two air-cooled cngines, “Jupiter VI Gnome ct
Rhone.”  The hull is divided into water-tight
compartments hy bulkheads, each of which can
be independently opened or closed. In the hows
of the hull 1s the navigator's cockpit, behind him
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come the two pilots, side by side, with the enyi-
neer tn a small compartment of his own.  When
the <hig is arranged for passengers, they ave ac-
commoc ated in pairs on either side of a central
sangway, but this space will probably be taken
up on his tlight by supplies, extra tanks and
cireo. A wireless mast can be set up for com-
munici Gon while on the surface of the sea.
Direct cu-finding apparatus and a wireless outfit,
excecdinglv compact and said to weigh not more
than twelve pounds, with which communicafion
can be maintained between Berlin and New
York herbor. will be part of the equipment.

In t1: illustration showing the side view, 1 is
the collision room: 2. cockpit: 3. freight room:
4. passeagers’ room (it passengers are carrivd):
2. collapsible radio mast: 6. auxiliary radio set;
7. radio set: 8. generator.

Astaz engines are carried well above its single
wing. which is also very wide near the hull, pro-
tecting the motors [rom flying spray, the
“Rostra™ can operate in rough seas in compara-
tive siety. A {ull sea equipment including
anchors, hawsers and, when required. masts and
sails to navigate on the surface in case of motor
failure or the lack of fuel. make this craft ideal
for lonez ocean flights.

Takirg advantage of the preparations to es-
tablish the transoceanic air line to South Amer-
ica by the "Lult Hansa” with the Rohrbach
“Romi” type of fiving-ships. the "Rostra™ will
fallow he southern route as far as Fernando
Noron11. and then turn north and follow up the
coast vit the Barbadoes and Porto Rico to New
Vork., An alternative course is under considera-
tion fron the Cape Verde islands straight across
to the Earbadoes.

Ar Interview with Dy. Rohrbach

N a recent interview with Dr. Rohrbach. he

satd

“The flicht across the Atlantic has not been a
sudden inspiration on my part. For the past
eight or ten years [ have carefully studied the
problem of ocean fying (Continucd on page 282)
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/E . Electric Parker Runs Beneath '\
T ‘35 (ar, Engages It, and Hauls It |
| Away

Automatic

%
A motor operates the rack,
lifting it up and engaging it
avith the differential housing.

L I',“ i
S, TN
This photograph sho s the R
automatic parker achich runs
beneath your car to haul it on

or off elevator.

N New York Cirv
there 1s a garage

known as the Kent
Automatic Garage,
wherein you leave vour
car. head on. with motor
stopped and doors locked.
m front of an clevator
door. and receive a claim
check. When vou call for
1t, vou present vour claim
check at the cashier’s of-
fice. and in less than two
minutes from the time vou
deliver vour claim check
vour car is waiting for
vou. even though it may
have heen puarked all day
on the twentieth floor of
the building. Here the
cars are handled entirely
by electricity.
An eleciric parker. a
FTow. rubber-tired towing
unit runs heneath vour

Aboze: The layout of ihe thousand-car

garage. Below: How the system oper-

ates. The motorist stops his car at the

clevator. The elezator man sends out the

parker, schich tozes the car on the ele-

wator and pulls it out on the floor allotted
to 1t. See story for further details.

CAR STOPS IN

"@FFRONT OF

® EeLECTRIC

car, engages the rear axle.
pulls the car on the ele-
vator and then out again
on the floor, where space
for it has heen allotted.
The instant that vou pre-
sent your claim check at
the cashier’s desk, a telau
tograph notities the ele-
viator operator where vour
car 1s. By the time this
has finished writing, he
has arrived at the floor.
The doors of the elevator
antomatically open . the
parker runs out under the
car. tows it on the eleva-
tor, which in turn carries
it down to the ground
floor. and delivers it
ready to drive away
Two cars can be handled
by each elevator at one
time,

(Continued on puge 263)

The electric parker is Jiere PARKER RUNS

showen under a car, zoith the ELEVATOR | OUT UNDER CAR.

rack raised, and engaging i/ ] R R

the differcntial housing. The W’"\ ) i : 1| \ .I__u_‘ il lHere is a vicaw takenw in the
brakes of the car are of. L — elevator. One of the parkers
Under remote control, the I =1 1 has just discharged an auto-
parker towes the car on one SN e € o mobile on one of the numer-

of the high-speed elevators.

ous floors of the building.

'/éﬁRACK OF PARKER EN-
L @GAGES DIFFERENTIAL

@

| HOUSING AND TOWS |
| CAR ON HIGH SPEED]
ELEVATOR. |

NI

SO FLOOR
CAR DELIVERED TO ANY
— FLOOR V\llglERRF_

Il

THERE ( T?, PN

ooM

@ TELAUTOGRAPH TELLS
ELE VATOR MAN WHERE
WANTED CAR.

@ CAR DELIVERED TO

STREET LEVEL IN LESS
THAN TWO MINUTES
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the WOMEN'S

irplane Endurance Record

By
Elinor
Smith

The personal story
of the seventeen-
year-old flyer, writ-
ten exclusively for
this magazine

A phoeto-
graph of the
plane piloted by
Miss Smith, achich
was taken during the
endurance flight, is
showen above.

ES. I was
thrilled when

- it was all
over—though I was
too deaf for a while
to know what it was
all about. 1 felt
fine. though. 1 had
heen a little air-sick,
but that didnt last
long. It was a won-
derful day. Warm
and clear—and 1
just enjoyed staying

Abovr, the author is
shown in the cockpic
of her plane, and at
the left is a wiew
taken just after she
had landed the six-
passenger 220-horse-
pozcer Bellanca.

up there m the air.
[ took up plenty of
tood. but I didn't eat anything during those twenty-six hours.
I didn't feel hungry and I didn't feel sleepy. I just wish I had
had more fuel, because it would have been easy 1o stay up
another ten hours just as well as not.  After vou've stayed up
twenty-six hours without getting tired, you can stay another ten
or twelve without any trouble.

And the best part of it all was that I could sicep when I
came down, After my first endurance flight last IFebruary,
though I had staved up only thirtecn hours, I came down dead
ured and sleepy, and vet I couldn’t sleep for three nights. It
was aw lul to be reeling around dead tired after that flight and
vet not be able to sleep.  But this time I guess I was in better
condition. I have a good doctor, and he huad been watching and
taking care of me and got me into shape so that this second
time 1 didn’t have any bad after-effects at all. except for a little
deainess which only lasted about three hours after I came
down. I didn't Tose any weight either, though after that thir-
teen-hour record I had lost five pounds.

I can’t say too much for that six-passenger 220-horsepower
Bellanca T Hew. Tt was super. It was pretty heavy, of course.
I'hev tell me that I'm the first woman to flv a heavy Wright
motor in a Bellanca. [n cross-countrv work, oi course. 1 al-
wavs prefer the Wright or \Wasp in preference to a hght motor.

I went up with 210 gallons ot fuel. and when I came down 1
had only three-quarters of a gallon left. After my wing tanks
gave out. | ran aslong as I dared on my emergency five gallons.

My stabilizer went hav-wire while T was up there. and irom 6
A DLl 2:30 P. M. T had to wrap my arms around the control
stick and hold it. It was pretty tough for a while. but after
that the stahilizer straightened up. and I just held the stick in
one hand and a book in the other and read. I took ~“Tom
Sawver” along with me in case 1 felt like reading. 1 kept
within gliding distance of the ground along toward the last. and
when my fuel ran out I landed. That was all there was to it.
Tt was easv. Oh! This record won't last long—I don't think.
Anvway. I did what T wanted to do—and that 1s, bring it back
to the LEast coast—ior a timte, anvway.

There's nothing to be airzid of about flving. If vou're care-
ful. there veally 1sn't anything that can happen to vou. If vou
fook over vour motor and check up vour rigging before going
up. there’s absolutely no cause ior failure in the air.

I counted up the other day—and I've flown about forty dii-
ferent ships so far, so that I know practically everv make. Of
course. I've Deen riding in planes ever since I was eight vears
old. My dad’s an actor by profession. but he has alwayvs tlown,
and he used to take me up with him when I was a little girl.
I've alwavs plaved around planes—so that when the time came
that 1 took mstructions there was practically nothing I hadn’t
seen or heard of before. Duad didn't want me to take to solo
fiving betfore T was eighteen. 1 don’t blame him, reallv—be-
cause. naturally, he thought cighteen was voung enough for me
to know what I wanted 1o do. But I «Continned on page 266)
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The above photograph shows a
skull placed on the table, but sep-
arated from the table top by a
glass plate. 4 square glass cover
is then placed owver the skull.
The jaws of the skull rap out an
ansaer to any question. Mr.
Dunninger is seen putting the
glass cover in place.

Science and I[nvention

Dunninger, Chairman of
Committee, by the Aid of Radio Produces Those
Claim Are Possible, Yet Which Have Never Been

This illustration shows Mr. Dun-

ninger standing in back of the

mysterious light supported from

awo upright standards set in the

table.  The light acill turn on or
guv out at command.

Mr. Dunninger
aearing the radio
harness acith
achich it is pos-
sible to control
the apparatus for
spiritualistic  se-
ances. The trans-
mitter 1s enclosed
in a avell-padded
case so that it is
noiseless. Four
flashlight  cells
operate the de-
wvice. The aerial
and  counterpoise
are concealed in
the trouser legs,
as indicated by
the dotted lines.
The key is held
in the right hand.
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RIT SEANCE

Produces
SCIENCE AND

HE readers of this publication know that for vears we

have posted an award of $21.000.00 in prizes for genuine

spirit manifestations. During the past six vears (since
this award was originally published) many mediums have
chosen to sit before the Investigating Commiittee of this publi-
cation. of which Mr. Joseph Dumninger is chairman. These
mediums have so far heen unable to produce one single mani-
festation that could hy cven the greatest stretch of the imagi-
nation be classed as being of spiritual origin. Reports from
[Zurope and other foreign countries spoke of horns blowing.
hands rapping, drums rolling. and objects being moved heneath
glass covers. In America, those things are not open to scientific
ivestication. If they are done at all. it is alwavs under cover
of darkness, where any subtle means can be emploved to manip-
ulate the devices and when no investigators are present. The
researchies into spiritualism so ably carried out by the late
Harry Houdini have been continued with even greater vigor by
our own Mr. Dunninger.

This magazine is as anxious to get genuine spiritual phe-
nomena as thev are to expose the frauds. The reason is
obvious. If spiritnal phenomena exist, and if they can he
scientifically investigated, one might discover some new

physical rules which could be fur-
ther developed in advancing this
art and which would be a boon to
science 1n general.

Newspaper
Reporters
Witness Séance

IN response to an
invitation from
the editors of this
magazine. newspa-
per reporters from
cvery  cosmopolitan
paper attended, a
dayvlight séance at
our editorial othces.
In the letter they
were told that mani-
festations  would
positively take place.
and even they them-
selves would be permitted to produce the seli-same effects. On
arrival. they found a small black table in the room, which could
be lifted from the floor to indicate that it was not connected by
wires with any other part of the roomi.  They were soon to get
the surprise of their lives. Taking a sheet ot glass and placing
this on the table. Mr. Dunninger deposited on top a papier-
maché skull that had been previously examined. He then cov-
ered the skull with a square glass container, so that it could
not be tampered with or manipulated by strings, wires or anv
of the other appurtenances ordinarily used by the magician and
even more frequently used by the average medium. At a given
signal from any member of the audience, the skull clicked its
jaws. The glass cover. glass plate and skull were then passed
for examination, and a plaster-cast in the shape of a human
hand was put on the table.

At command. this hand rapped out a message by clicking the
table-top. Mr. Dunninger now put a child's horn on the table.
A Dlast from this indicated spirit control. or at least some form
of control.  Then a child's drum was substituted. and this beat

This is a close-up W
wleww of the har-
ness achich is aworn "
by the individual
desiring to give the
spirttualistic séance

in the manner de-
seribed.
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Via RADIO

Results

INVENTION Psychical Investigation
Very Phenomena W hich Many Mediums
Demonstrated at Any of Our Tests

By JOSEPH H. KRAUS

out a rapid tattoo again at
command, and finally an clec-
wic light was made to light or
g0 out and a bell was made to
ring as often as any member
requested and at any prear-
ranged signal.

Now, were anv of these ef-
fects accomplished in a spirit-
ualistic séance and attributed
to spirits, they would have been
considered nothing short of
phenomenal. Here were ac-
al manifestations, those that
one frequently reads about but
rarelv ever sees. In so far as
the Investigation Committee of
SCIENCE AND INveENTION DMag-
azine is concerned. in its six
vears of investigation, and in
spite of the fact that an award
of $21,000.00 is posted in each

Mr. Dunninger and the drum

which rolls a call awhenever it is

commanded to do so. The bell
aill also ring.

Mr. Dunninger and the rap-

ping hand ahich taps out

any signal desired and awhich

is controlled by radio at a

distance of from 12 to 20
feet or at a mile.

and every issue of this publication. we have never received any
oreater phenomenon than a message or two. the authenticity of
which was quickly doubted and the accuracy of which messages
fell far short ol even a remotest possibility.

The Transmitter

AT this stage of the game, Mr. Dunninger removed his
coat and showed the audience the harness that he had
been wearing all afternoon, and vet not a single member
was aware of the fact that all of the apparutus was being
controlled by any person in the room.

As can be observed from the photographs, the device
consists of a small black wallet and four flashlight bat-
teries. There is an added control. as well as a key for
closing the circuit.  The wallet contains a spark coil. spark
gap and condenser. The spark coil is operated by the four
flashlight batteries held together in a clip. Both are sup-
p01trd at the waist by a harness. The aerial and counter-
poise consist of two well insulated (Continued on page 272)

DRUM IN
IRON-FILLED TRBLE TOP

i HORN IN || ROD FOR LIGHT ||
TABLE Top| _—AND BELL

Above: The radio receiving apparatus
installed acithin the table top achich
makes it possible to operate all of the
zarious dewvices illustrated on this
page. Note that it is of the old coherer
dyle wwith a clock-awork decoherer.
Right: The trimpet xehiclh rests on the

table and is hlown radio.

MAGNET IN TABLE

—
MAGNgT/rg /»—*
BELL

TOP FOR HAND
AND SKULL

- FINGER TIPS,
= Eﬁ?;
2 ?

ROD FOR
AND LIGHT [‘so\ p— |
SOKETAY |
P
Clh HEL
/[hrSWITCH ON CLOCKWORK
MAGNETIC
RELEASE

RELAY

IRON PLATE IN
SKULL PULLS JAW
OPEN

<—— TABLE LEGS —> [ B }
g‘/ MAGNET

This is the (nm/)/(’!e circuit diagram of the outfit found in the fal)[r' ~top

avhereby it is possible to duplicate the phenomena lere listed.
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UBMARINE explo-
ration ot the polar
seas is the latest

adventure  upon which
Captain Sir Hubert Wil-
kins, the well known
polar explorer. intends
to embark. The sub-
marine “Detender.”
owned by Simon Lake.
the eminent designer and
builder o1 sub-sea craft.
is  the only privately
owned submarine in the
world. It was built in
1906 at Mr., Lake's plant
at Bridgeport. Conn.
Captain Wilkins recently
visited Bridgeport and
looked over the sub-
marine “Defender.” and
expressed his satistaction 7
with it for his contem-
plated trip to the polar
seas. In a recent inter-
view. Mr, Lake explained
to the writer that with
the proper redesign or rather reinforce-
ment of the top of the submarine. this
tvpe of vessel 15 very seaworthy, espe-
cially in the polar waters where ice of
various kinds is encountered.  Mr. Lake
showed the writer a photograph taken
some twenty vears ago in Narragansett
Bay, which showed a submarine just
after it had broken upward through ice
approximately eight inches thick. Where
the ice 1s of the wvariety known as
siush ice. a vessel built with a strong
steel tapered ridge. similar to that shown
in the accompanying illustraztion, can
pierce its way upward through a far

s
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Captain Sir
Hubert 11" 1lkins,
the acell-knowcn
polar  explorer,
who actll use a
submarine in his
next adventure.

July, 1929

ER the ICE

Captain Sir Hubert Wilkins intends to use a sub-

creater thickness than eight inches, vet this is not the limit.

One of the objects of carryving out submarine explorations
and tests in the polar seas is that this will help to demonstrate
the possibility ot utilizing submarines for opening up trade
routes in northern Canada and northern Siberia.  Mr. Lake
pointed out that quite a large mumber of navigable rivers
flowed northward into the Arctic in both regions. and grain.
as well as minerals and oil, abounding in these regions could
be barged northward to the river mouths. and from tliese points
it could be brought. by specially built submarines, to more
southerly points.

Changes Required in Polar Submarine

IHE submarine "Defeuder” has a beam of 11 feet compared

to that of present-day submarines which is 20 {cet, and the
length of the “Detender” is 98 feet compared with 300 feet.
the average length of modern submarines. The “Defender”
has quarters for cight men, but four more bunks can be in-
stalled by removing the torpedo tubes: thus raising the pas-
senger-carrying capacity to 12, The crew will comprise a
navigator, two quartermasters, two engineers and two elec-
tricians, and several scientists will go with them.
The hull of the “Defender” is made of 34-inch
thick steel plate, and the accompanying draw-
ings show how the top of the hull will be re-
inforced with a steel prow, so as to cut through
the ice either longitudinally or vertically. This
steel prow reinforcement will comprise a series
ot steel beams. with proper bracing members, and
the beam structure will then be covered with steel
plate about Jg-inch thick. This deck reinforce-
ment will run from bow to stern and cover the

At the lejt is a photograph of the interior of the
under-sea boat wcith a diver ready to enter the <cater.

My, Simon Lake is shown below acith his submarine,

“Defender” which acas built at Bridgeport, Conn., in

the year 1906. This boat is the only privately owned

submarine in the aorld. The design acill have to be

changed to a certain extent before it can be used on
the polar expedition.
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to the POLE 4 . |

marine in his next Polar exploration

An interview by H. Winfield Secor,

with
SIMON LAKE

World-famous designer and
builder of submarines.

The submarine “Defender”’
acas recently inspected by
Capiain Wilkins, who stated
that it wwould meet his re-
quirements for the rigorous
Arctic trip. The ship is
cquipped aith a  diving
chamber =ohich enables a
diver to svork avhen a sub-
marine is belvze the surjace.

& TELESCOPIC PERISCOPE — »  =— TELESCOPIC OBSERVATION TOWER
DRILE I-BEAM RIDGE
STEEL PLATE U
COVERING e ’ 5 /- REINFORCEMENT 1

The illustration at the right shows a side, top and front viesw
of tie submarine. The top of the ship aill be strongly rein-
Jorced and covered <cith a heavy steel plate

The drawing below shows a number of scays in wwhich the ice
blanket could be broken. Thin ice might be crushed merely
by atloacing the submarine to rise, relying upon the upcard
buoyancy to break the ice, as illustrated in figure 1. Figure 2
illustrates the manner in wohich a hole can be drilled in the ice,
so that the air and sight tube may be used. Thick ice aould
have to be blasted. The bomb could be fired from the ship as
showa in figure 3. After the ice had been broken, the subma-
rine could find its acay to the hole by one of the methods shown
at A, B and C, figure 4.

conning tower. The periscopes and obscrva-
) tion tower. Mr. Lake enlightened me. will be
4 - e made telescopic, so that when the submarine
has to buck npward through ice. she will pre-
sent a smooth contour and no delicate parts

- AR AND SIGHT TUBE

g will be exposed which might be broken off,
; 1CE ) .
e, Diesel Engines to Be Used
i
H BREAKING ICE BY UPWARD BUOYANGY HOLE DRILLED THROUGH ICE BY AMONG other changes in the equipment of
. AR OEBIFCTRIOIMIMERDALL the “Defender” for the polar exploration
i ; Sl P
< e ™ P A - e — TR RS trip contemplated by Captain Wilkins. her

present gasoline engines will be taken out and
Diesel engines substituted.  As the veteran
COLORED LINE ON desioner and huilder of submarines explained.
UNDER SIDE OF ICE DS . . . ; ool

: this change in engines will give the “De-
! - fendet

-TOOTHED WHEEL

THICK ICE . &

ICE - C . . X

TR e T ot 3 < cruising radius of approximately

- HUNDRED- i A MARKER ~— R 3.000 miles at a speed of four or five knots.
FEET Py 3 while the installation ot a new set of storage

| OBSERVATICN TOWER - batteries will give her a submerged eruising

BOMB FIRED BY TIME FUSE OR
ELECTRIC WIRE FROM SUB

~ T o speed ol three knots. )
, [ <SUB ! woie Tt is contemplated to install an up-to-date

radius of 100 miles and possibly more, at a

e CABLE TO  ROD N ICE ;
T R e e LG _—~ radio transmitter and (Continued on page 276)
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CAN BE FLOODED
FROM FRANCE.

Courtexy ““London Daily Mail. Redrann by our artist.

The above ilustration shoses the tube under the Strait of Dozver.

Longest present-day all-
under-acater tube shown at 4.

A Channel Tunnel or a Bridge to Join France and England
and a Tube to Connect Africa with Europe

r I N WO monumental ideas have heen advanced for connect-
ing France and England.  The first proposes the building
of a tunnel under the Strait of Dover and the sccond pro-

poses a bridge across the Lnglish Channel. A tunnel or tube
under the Strait o1 Dover would have to be 30 to 40 miles long,
which is a far greater Iength than has ever been tunneled be-
fore. It is the intention to locate the English entrance in the
hollow known as \Winless Downs, under the western heights of
Dover. From this place the tunnel would sink in a wide curve,
straightening out (o pass under the channel beneath the western
end of Shakespeare Cliti.  On the French side it has been
planned to leave the main Paris-Calats line at Marquise. half-
way berween Boulogne and Calais, and to carry the approach
line 10 Wissant on the coast.

The illustration given here shows a section of the proposed
channel tunnel.  The present plan calls for two tubes. with con-
necting galleries and sumps so that the tunnel could he tlooded
i otime of war.,

Bridge

HE bridge proposal is more daring and necessitates the

creation of two artiticial islunds upon sand bars.  The total
cost of this project would amount roughly to $410.000.000.
This would be met by the sale of lund on the islands constructed
from the sand bars which now are situated at a point 9.6 miles
ofi the coast at Cape Gris Nez. The illustration shows the
approximate size of the islands when completed.  The first
islind would he 9.0 miles long and the second 417 miles long,

It is claimed that the depth of the channel is not too great to
make the construction practical.

Anchored Tunnel for Africa
HE joining oi Ilurope to Africa by a tube across the
Strait of Gibraltar is now being seriously considered. The
cost 1s estimated at about $60.000.000. which is trifling enough,
considering the results such a tunnel would achieve.

The scheme is in accordance with up-to-date engincering
methods.  An elliptical tube would be taid diagonally across the
strait at a depth of 50 it. below the surface of the water. This
avoids the ditficulty of layving a tunne! beneath the hottom of
the strait. which in some places is 3.000 {t. deep. The Gibral-
tar tunnel design comprises stecl sections. each 630 ft. in length
with a width of about 84 it. and a height ot 60 ft. The entire
structure will consist of 75 of these clliptical cvlinders. The
designer estimates that there will be a flotation force of 80 tons
Tor each linear three feer. Each individual section tloated to
position and sunk will be anchored to the hottom by means of
heavy steel. rust-proof cables.  The cables will be attached 1o
huge anchorages of reinforced concrete. each of which will
displace 10.000 tons of water while atloat. It is calculated that
the cables will not stretch more than 10 inches under the puli
of buovancy and the influence of the currents. The completed
tube will be nine miles long and will contain two railroad tracks
and four roadbeds for vehicles. The approach to the tube is
designed to be ncarly 114 miles in length with a 2 per cent.
erade. It is estimated that by 1935 the tunnel could be ready
for traffic.



July, 1929 Science and Invention 211

VoL S

S
=2 Pt ]

Copyright, 1929, lu 'inenr-( md [H\Pllll

T
VENTILATION = ‘ i~ = - e
y, BUILDING S e, rog S e i e

) g EA.-! FRAME
A‘ICHORAGES \ WEIGHS 8»
\*"5’ \

v « 52 rons of
22’2{7\?5: STONE BAULAST/]

Sy B

Ceurte.y “CAmerican Weekly fledriwn by our avtist.



212 Science and Invention July, 1929

Alexandre Gustave

Eiffel
é'*%t S and the

Eiffel
Tower

Eiffel acas the first one to use the style

of bridge construction indicated in the

photograph here.  This photograph is

from the original files and acas taken
in April, 1887.

A wica in the experimental laboratory
of M. Eiffiel. This shows the room
containing the wind tunnel asith an
air-foil surface directed against the
wind and the pressure on the surface

being measured by him on the plat- LENANDRE GUSTAVE A, 7
form “aboze. ETFEFEL. the eminent French 7N
engineer, was born at Dijon, Sz
December 13, 1832, and died on the 5=
27th of December. 1923, at the age of 91. aiter a magnilicent life's =
work which brought him world fame. Although Gustave Eiffel is /._\‘,\:',_.
4 rarec photograph noted more because of the famous liiffel Tower, one of the great %}3

wonders in engineering which was crected by hini, his work in other
fields has been as monumental. In 1838 he constructed the lron
Bridge over the Garonne at Bordeaux. and later the lofty and erace
ful bridge over the Douro at Aporto. The viaducts of Garabit and
of Montlugon were also built by him.

How many of us know that it was this same genius who built the
framework for Bartholdi's statue of “Liberty  Enlightening the
World.” which welcomes those coming into New York harbor ?
Thereafter the iifTel Tower was built by him. and at its completion
he was made an officer of the fwmous Ilegion oi Honor,

taken in ithe labora-
tory achere he meas-
ured the efficiency of
propellers. This shows
Fifiel at one end of
his wind tunnel,

Eiffel’s Memory to Be Honored

ON the 29th of April the citv of Paris hon-
ored the memory of Gustave Eiffel by
erecting a bhust of the builder of the tower on a
huge pedestal of granite masonry. This monu-
ment was placed at the foot of the north pillar
of the tower.

In the latter days of his life. Eiffel worked
tirelessly in a well-equipped laboratory on the
Champs de Mars, and in 1913 he published his
work on the resistance of
air.  This was at the time
of its publication the most
systematic dis-
cussion and
the most au-
thoritative
source of in-
formation on
the problems
of aerodvnam-
ics since the
classic re-
searches of
Langley in
1891, It af-

forded aero- ¢
/.‘ X DS/ g""i‘

/ OO ‘! CCCX) h\{..\:‘"—‘“\.‘m
\"7/1" i

Alexandre Gustave Eiffel, acho con-

tinwed his scientific researches until ;

the time of his death. This photo- %

graph acas taken during the laiter
years of his life.

Here Gustave Eiffel is scen at the
age of 26 at awork «cith his aero-
dynamic balancer, zhich he in-
wented.  Thus balancer assists in
the calculation to a small fraction
of a pound of the pressure against
an air-foil surface mounted on an-
other portion of the apparatus and
acted on by the svind.

Sinking the huge caissons in May, 1887, Jor the
foundation of the tozver.

FRANCE HONORS EIFFFEL

In memory of their beloved
engineer, who was responsible
for the building of the Eiffel
‘Tower in the face of great odds
and public ridicule, France has
just erected a fitting monument,
dedicated to Alexandre Gus-
tave Eiffel, at the foot of the

Eiffel Tower

The magnificent
Eiffel Tozwer.
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France Honors Memory of the Famous
Engineer Genius W hose Tower Is Only One
of His Many Contributions to Science

By COUNT A. N. MIRZAOFF

B

nautical engineers data of greater accuraey than they were ever
able to secure previous to that time. In this laboratory there
were air tunnels in which the effect of air current {rom
power-driven fans could be studied and in which
the action of air currents on air-foil suriaces
could also be ohserved and calculated. The pho-
tographs on these pages are from a collection in
the library and the private oftice of the great
engineer which was in the Eiffel Tower, 285
meters above the streets of Paris.
Many of them have never been pub-
lished heretoiore.  Not only do they
disclose the stages in the building of
the Liffel Tower, but they also show
some of the other work with which
this eminent engineer was connected.

e ]

.; 53
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The Eiffel Tower

T would not be amiss to mention a
few facts concerning the Eiffel

Tower, the colossal structure erected
in the Champs de Mars, which was
completed on May 31, 1839, in time
to serve as one of the notable features
of the exposition held in that vear. As can be observed in the pho-
tographs, the lower portion of this tower is built up of four iron
columns, each of which consists of four smaller columns resting on
stone piers. ‘The supporting base is 330 feet square. The main
columms curve toward each other and unite in a single column 620
jeet above the ground. At the same time, arches of steel connect
the piers. The Eiffel Tower contains three platforms, one 189 feet
above the strect level, the second 380 fcet and the third at a
height of 906 feet. These platforms muay be reached by
clevators as well as by stairs. In each of the four piers
there are elevators. Two of these run to the first platform
and the other two stop at the second platform. A third set
of clevators runs between the second and third platform, or
a distance of 526 feet. This set is divided into two portions,
one of which makes half the distance and the other
the remainder. American-made elevators run from
the ground to the second platiorm. Above the third
platform there is a spiral stairway running to the
top ol the tower, which staircase is not open to the
public.

On the first platform there is a floor space of
nearly an acre,
and at the time
of the exposi-
tion four res-
taurants were
located therc.
Scarchlights are
mounted near
the top ol the
tower, where
there 1s also a

IXDDCXKD

213

This photograph shozcs the  first
platform under construction. Note
the temporary braces to support the
arch.

meteorological observatory. i physi-
cal and Dbiological laboratory, and
where the radio antenna lfor send-

In July, 1888, the sccond plat-
form avas finished. This is the
aay the Eiffel Tozcer looked
at that time. The avch braces
hawve been removed.

ing out the daily time signals
1s attached.

If one should look ont
from the top ofi the tower. he
will find that on a clear da
his vision is unobstructed {for
a distance of aboutr 85 miles.

In the construction ot the
tower about 7,000 tons of

The three platforms scere
finished in 1889. The top is
shozcn as not yet completed.

steel were used
and the expense
of its construc-
tion was considerahly
over a milhion dollars.
The French Government
voted abhout 3292000 and

This photograph shoacs

the construction of the

piers and the first por-

tions of the metallic
acork.

0% % | .
s Belosw: The great masonry foundations under con-
struction.  These support the pillars of the tozcer.

This photograph acas taken in April, 1887.

A structure
qcliich interests
«ll tourists.

-

the remainder was of
course supplicd by ML
Eiffel. Reimbursement
was to be obtained by the
charging of admission to the tower,
and he was entitled to the profits of
such sales for a period of 20 vears.
The profits for one vear alone nearly
paid for the total cost of the tower.
As with other {famous inventors,
Gustave Eiffel found that consider-
able objection was raised to his
scheme when it was first proposed,
and even while the work was going
on there was much opposition to the
construction of the great tower.
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The above photograph shows the

Spirit of Atlanta, piloted by Julius )

Herbst, zcho scon the Class D ont-
board trophy.

HE outstanding cuthoard rucing event for the

season was vwon this vear by Jacob Dunnell of

Boston. driving a Ludington hydro, equipped with
a big Johnson 32 outhoard engine. Dunnell covered the
1325 -mile course. Trom the Albany Yacht Club to the
Colamal Yacht Club. in 3 hours, 36 minutes and 40 sec-
onds.  This established @ new record for the course. list
vear's race winner doing it in 4 hours. 27 minutes and
30 sceonds. Dunnell averaged 374 miles an hour for
the distance.

Airplane Reporis Results

\\' airplane equipped with a short-wave radio trans-
[ mitter reported the progress made by the boats as
it lew down the Hudson River toward New York City.
These short-wave signais were picked up by a set in the
Radio News Laboratories and at station \WRNY. i the
Hotel Roosevelt, in New York City. The results of the

The illustra-
tinw at the
riaht  shoaes
a vioeaw i
the studio
at IWWRNY,
where the
messages
broadcast by
the Pilot
Electric IW]'(/.
Co.'s ﬁ/(lllt’
were re-
crived.,

July, 1929

AIRPLANE

REPORTS
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race as received at this station were then
bhroadeast on the regular wave-length, so
that listeners were apprised of the result
of the race ahnost as quickly as if they
had  themselves been at the finish iine.
This 1s the first time that such a stunt has
been tried. and the results have been so
gratifving thatr we mav expect a greater
usage of this method of reporting hoat
races in the near future.

In all there were some 200 entries. and
of these 130 started and 36 finished. The
others were forced out by engine trouble.
driftwood in the river or running aground
on the mud flats that extend some twenty-
five miles down the river 1rom Albany.

The Albanv-New York Marathon, as it



July, 1929 Science and Invention 215

By WILLIAM
F. CROSBY

15 called. is fast becoming the real proving
eround for the newcest outhoard hoats and
engines, the manufacturers of course of-
fermg every inducement to pilots in order
to have them finish well up in the lead.
Next yvear, otficials expect to see more than
200 starters. and it is planned to run the
race a few wecks later in the season in

A = il X order to give more time for tuning up.
°r Dunnell actually started four minutes be-
ey lund the “gun™ at Albany, but forccd his
g “} - way through the fleet to come in a winner
e et by nearly ten minutes.  These races are

started in o rather unique way by means of
a huge hand-operated clock. A preparatory
qun is @iven five minutes hefore the starting
time il the race boats circle around in back
of the starting line. When there is exactly
one nunute to go. an official calls off the
seconds to 2 man who works the sccond
hand of this large clock. so arranged that
all the drivers can see exactly how much
tinme is left.

As the hand approaches the sixty mark,
the hoats start to ( Continucd on page 282 )

Muss Shirt, piloted by E. {1

Patterson, soho was the

winncr of the yachting

trophy and a cash prize in
the Class C novice,

77[1E outstanding outboard racing event of the year
was the Albany to New York race. An airplane
equipped with a short-wave radio transmitter broad-
cast reports which were received at station
WRNY, from which station listeners were apprised
of the progress of the race on broadcast wave-length.
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Recording Colors

in Black and White

New Device Makes
the Scientific Match-
ing of Colors a Quick
and Easy Process and
Permits of Perma-

Science and Invention

nent Records of L
Colors

July, 1929

IWith a neww recording spectrophotometer, the letters indicate: A, sample under analysis;

B, magnesium carbonate standard; C, light source; D, shutter betaceen light source and
standard; F, spectrograph prism; G, synchronous motor ahich drives flicker disc; H,
adjustable slit; I, cam for adjusting slit; J, entrance for a light to phote-electric tube and

Tllustrations courtesy General Eleetric Co,

A close-up of the details in the upper photograph. IHere E, the

flicker disc operated by synchronous motor G, can clearly be seen.

K is the synchronous motor driven by the amplifier, N is spectro-

graph slit No. 1. The other designations appear under the caption
in the photograph above.

’

O more will friend “Hubby” need to take a small piece
of silk to a dry-goods store and stand at the ribbon
counter for hours tryving to match the sample, if the
plan here illustrated is put in force in every store throughout
the country: nor will New York have to wait for weeks before
a new color originated by the fashion dictators of Paris arrives
on this side for American duplication. A photoradiogram of
the color scheme sent to New York will permit dye experts
here to duplicute the original color or colors, even though they

Exit Slit

Photoelectric - -
Cell -7

Compensator

Amplifier

Shutter

Shutier Motor

Y
10" &~
This diagram, made expressly for SCIENCE AND INVENTION, s/hocs the

details of the operation. For further information as to how this
aorks, ave refer to the text.

amplifier.

Note drum on avhich record is made.

00 Can one banana be

riper than another
Color analyses of ripe [ L 4

and green bananas both being green?
15t The answer can
clearly be given in
chart form, similar
to the diagram at
the left. Note the
difference betaceen a
ripe and a green
hanana.

501

nana
. q B2

Gr
2e,
25¢ 2 8a,
drye

Raflecting Power (Per Cent)

P00 500 00 700 Inay never see the
) Wave Length sample for quite
Violet Blue Green Yetlow Qrange Red

a few days.
The actual
color of the original oil paints used by the artists of two hun-
dred or three hundred vears ago is not known today. Perhaps
those colors which we believe to be yellow were not originally
vellow.  Perhaps
the color of Mona
Lisa’s hair was
entirely ditferent
when it was
originally pro-
duced. but how is
anyvone to know
when there is no
record of the
color, and the de-
scription, regard-

—

00

Typical color analysis curves

T

50

254

Raflecting Power (Per Cent)

(4]
less of how  ac- 400 50\% 600 700
. . ave Length
curate that m oy, Violet Blue Green ~ Yallow Orange Red

be, would never
serve the purpose?
But with the
new spectropho-
tometer. an in-
strument devel-
oped by Prof. Arthur . Hardy
at the AMassachusetts Institute

What is the color of an apple, a piece of

cheese, and butter? These are difficult of

analysis, yet the spectrophotometer solves the
problem easily.

of the Department of Physics
of (Continued on page 283)

—
o
i=]

This illustration
shoaws howe it is pos-
sible to perfectly
match tawo pieces of
silk.  Note that the
tace curves dare prac-
tically superimposed.
Such a black and
avhite record can be
kept for all time, and
a thousand years
from today it aill be
possible to match a
color at any time.

Reproducibility of instrument,
showing two curves,practically
Superimposed,of specimen of
green Silk

—~
()
t

Raflgcting Power (PerCant)
~ o
(s (=]

0 + 4

400 500 600 700
Wave Langth

Blue

Violet Green Yellow Orange Red
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The Month’s Scientific News Illustrated

By GEORGE WALL

T = s e e e » o —
I 1 ARMY DIRIGIBLE j

== LEBER BOA] : S e i

Au army non-rigid dirigible recently made a landing on <water in a test made to “rescue’ a i
balloonist. The inflated halloon zvas taken to the middie of a lake cith an officer clinging
to it. The crew of the dirigible 1ussed a sveighted vope to the officer awith an u'/'at/d rubber
hoat attached to one end. The dirigible then seftled in the avaier, being supported by tavo-
inflated rulber pontoons wusually used
makiag ground landings.

|
|
|
l

,/

|
CORK PAD i

ROLLERS

A device wwhich wwill stop an auto-
mobile almost instantly has been
perfected by a Neww Jersey inventor.
It stops the wehicle by dropping
under the rear scheels a shee fitted
awith a cork pad to prevent skidding.
Tlie shoes ure fastened on rocker
arms and fit under the awheels.

S , o - | BROKEN

An erierprising garage oicner has installed a | ELECTRIC 8UL3§
siren rn hic varage and connected it by aire i . 03/.,/* }
to all the pu-kets of coats and cash drazvers ,

1 the locker room. A thief aas caught only
a fea houry after the alarm system wwas in-
stalled A d-wice placed im the pockets closes
the cicuit ahen tonched by the thief, thus
sounding the alarm.

‘ ] Helland Vehicular Tunnel collectors awere
N } recently insulated against static electric-
{
i
4

ity. They had complained of shocks to
their hands awhen collecting the tickets
fram the motorists.  The cars coming
1 down the steep hill to the tunnel collected
| a static charge. Rubber mats have been
4 provilded for the collectors. This con-

] divion is ouly found on the New Jersey
l side.
By 1: tallmg a microphone and otler asso- I S b
ciated! apparatus in his desk, a sales manager o A zcorker in o a Brooklyn packing company wwas
in Lerdon dictates to his secretary in another killed recen:ly achen a hundie of avet hides which
raom  Wihexn a letter is io he answered, e =z | he zwvas carrying broke an electric light bulb.  The
presses a button as a signal and the secretary flonr zvas wcet as was the avorker’s body and the
dons a pair of headphones and can thus take ’ current entered his right arm which awas badly
dosen the ietter awithout leaving her chair, R burnt. The man was electrocuted immediately.
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Simple Device Can
Be Attached to Lino-

type or Intertvpe
Machine and Will
Set Type Automati-
cally by Telegraph.

Speed of Typesetting
Greatly Increased by
New Machine

Science and Invention
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«Teletypesetter” Will Aid Printing Development

{BUTOR, &
) I

—

A Narrow Strip of
Tape Plays a Vital
Part Automatic
Typesetter. Typist’s
Strokes Punch Holes
Tape and Set
Linotypes Going

n

n

T he transmitting distributor awhich sends out the message as perforated to

distant receivers is shown above.

Setting Type via Wire
By PAUL L WELKER

HE “Teletype-

setter.”” a ma-

chine which sets
tvpe by wire, will
enable a single
typist to operate
thousands of lino-
tvpe or intertvpe
machines in distant
cities through the
medium of this new
almost  human  de-
vice. Speed has long
been recognized as
on important factor

in the art of print-

NEW INVENTION TO REVOLUTIONIZE

HE invention of the teletypesetter, a device which will
increase production of typesetting machines,

pected

PRINTING

to greatly aid the printing art.

The device enables
type to be set automatically by wire, and one operator can
control typesetting machines all over the world. The mes-
sage for transmission is recorded on a tape perforated by
a typewriter at the transmitting end. Experiments are now
being made for operating the typesetting machines by radio.

ing. History shows
a constant effort to
decrease the time of
the mechanical proc-
esses, as the demand
1or the printed page
increased, The first
machine to set a line
of tvpe by mechani-
cal means was in-
vented in 1885 by
Otto  Mergenthaler.
Improvements on
thiz and the inven-
tion of other ma-

Is ex-

chines followed

TRANSMITTING

H
| PERFORATOR
i
:

o —

The above

TO OTHER

................ P R L LR T R TN

. , TRANSMITTING ®

lustration shoacs

TRANSMITTING
DISTRIBUTOR

in sim-

plified form the various pieces of appa-

ratus used acith the

Teletypesetter.

Holes are punched in a tape awhich goes
through the distributor sending impulses

oxer the line to the receizver.

The

receiving perforator punches holes in a

s+ RECEIVERS RECEIVING
g ! PRINTER
b ’
| v
b L
= —p KN [FF sFirr-
' El \>-\
F| B T =
LINE s

)
i
1
'
’
T
]
i
i
]
I
]
'
]
]
[
[
|
[}
1

4

|
TO OTHER RECEIVING/ |
RECEIVERS

PERFORATOR (

RECEIVER

tape achich runs to the typesetting machine.

With the invention

of the teletypesetter,
the speed with which type is now set can
be greatly increased.

Perforated Tape

N electric typewriter at the central

news dispensing office perforates the
tape, each group of perforations corre-
sponling to a letter, numeral or symbol.
The tape is led through the transmitting
distributor and a series of dots correspond-
ing to the holes in the tape are then sent
over the wire in the same manner as coile
messages are transmitted. At the trans-
mitter will he an automatic printer which
enables the operator to read the message
as it is being sent. At the receiver is a
perforator which punches holes in a tape
in exact duplication o1 those made in the
transmitting tape. The transmitting sta-
tion can bhe connected by wire to any
number of receivers throughout the coun-
try. or ifor that matter, throughout the
world.
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Single Operator Controls Many Typesetting Machines

Receiver

A’l‘ the receiver is an
sutomatic printer
whicl types the messiage
as it 1s being received,
at the same time that
the receiving tape i per-
forated.  The pertorated
tape at the receiver 1is
then sent through a de-
vice artached to the lino-
tvpe or intertype mia-
chine. llere, electrical
impu'ses  translate the
code -nto depressions in
the kevs on the tyvpeset-
ting machine. Four or
five typesetting machines
in a plant under control
of the teletypesetter mayv
be operated by one me- 1 q
chanie.  The mechanic B | MAGNETS
sees that the machines .
are properly regulated.

Single Typist
Can Now Put
Into Operation
Machines Scat-
tered Throughout
the Country,
Which Set the
Type Without
Human Aid

The above photograph shows a close-up vieaww of the selector unit which selects
the characters as perforated on the tape. This unit acts as a linoiype operator
R automatic stop is by releasing and setting the iype.

arranged on the
machine m case any-

1utomatic Stops

thing goes wrong.  As G C. A ncfr AT aTo e _I%,,,‘I.l_

the miachine stops a red CIC AN (|4l LI RNOINE e NS
heht flashes at the top j j e os T
ohtdiand co . 5T ool o I.:QI.!‘I" o

: : ner as i_10]_i®

right-hand corner as a oI T wee e w1 e,
warning to the man in 1010 _[@/ee | [ ® BT B eee | e
charge.  The machine 00 | | 00 00® 9000 | DO [ @0 © 900 40

cannat be started again
until adjustments  have
been made. Other de-
vices, small units of the
apparatus, prevent the
tearing of the tape, and if any one of the units through which
the tape passes should stop, the units bevond that point keep
in operation until the tape is tightened. Metal arms extend
over the tape as the latter enters the transmitting units, and
as the tape tightens it raises the arms shutting off the power.

The perforated tape by achich messages are sent throvgh the transmitting distributor to
distant poiuts, is showen above. Nat mare than six perforations are needed for each letter.
The holes in the tape represent letters, nimerals or symbols.

Possibilities

YNDICATED matter could he furnished on perforated

tape and this tape fed through the typesetting machines
when it was desired to set the type. Not only can the Tele-
3% pe stter be used to transmit copy over long distances. but it
might he employed in publishing plants for pulel_\' local work.
lhg tape could be pertorated and sent to the composing room
tor tfeeding through the typesetting machines. Txperiments
are now being carried out whereby the Teletype a machine
which records automatically typewritten matter over long dis-
tances. may be operated by radio. Upon the perfection of this
apparatus, it is reasonable to predict that the time 13 not so far
distant when T'eletvpesetting units will also be opcrated by
radio.  Book publishers will no longer be compelled to keep
tons of metal plates in their files for the printing of new
editicns. A small roll of tape will preserve each chapter until
a neaw impression is made.  Valuable time will be saved in the
sending of market quotations, and by the time the last quo- : k. .y S
tatior.s are listed, the typist. operating the perforator. will be ] 5 S T
practically even with the quotations as they come from the floor SSAUE BEFCTE 36T LOWEDR REZL REWINDS
ot the Stock Exchange.

Several years ago. Mr. Frank . Gannett. of Rechester,
N. Y. owner and publisher of the Gannett newspaper chain,
advanced the idea of apparatus which would set tyvpe by tele-
cgraph. Today, Mr. W, W, Morey, of East Qrange, N. J.. and
the  Morkrum-Kleinschmidt Corp. of Chicago, co-operating

with Mr. Gannett. have actually perfected such a machine.  Its . - T o
applization in all fields of printing and news-dispatching ser-

vice is extremely wide. One or more of the automatic units, The abowve photograph shows the teletypesetter trans-
whem used in conjunction with the tvpesetting machines, will mitting distributor. equipped wvith tape réels. The upper
replace a great number of linotype typesetting and intertvpe reel Golds the message to he transmitted and the loswcer

tyvpesetting operators, reel reseinds the tape for filing.
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Moving Sign Flashes News

The abowve photograph shows the
New York Times mozving sign as
it appears at might. Latest press
neaws is flashed to the public in

thhs manner .

N electric sign with
lighted letters mov
ing before the reader

is one of the most recent
inventions, and constitutes
a marked advance in adver-
tising. One of the largest
of these electric signs has
been installed on the New
York Times Bulding. at
Times Square, in New
York City, Latest news 1z
ftashed nightly to the huge
crowds at the cross-roads
of the world. The words
follow each other around
the entire four sides of the
building and are large
enough to be read at some
distance.  The wording is
changed by means of the
machinery shown in the
rear of the sign. The front
is entirely coverced with
rows of electric bulbs which
stiecessively light up. spell-
mg out the words, which
move from right to lcit, so
that one can read the mes-
sage without moving his
eves from a fixed point on
the sign.

The diagram appearing
on this page shows in a
simple manner the mode of
operation. A number of
contacts on a revolving
drum connected to one side
of the line pass over sta-
tionary contacts, momen-
tarily lighting one bank of
lamps at a time. The dia-
gram at the right is irom
the rear of the sign, and
Jamp bank No. 1 would be

The three photo-
graphs appearing
here show wvari-
ous views of the
moving electric
light sign which
has been placed
about the Times
Building, at
Times Square in
New York City.
The letters seem
to move quite
rapidly from
right to left,

ol o B s LB

The sign as it appears in the daytime is showen in this viese. It
extends completely around the outside of the building.

/LAMPS

© © ©
® [© o
@ 1© O
© [© ©

LINE

The above drazcing shoacs in a simple manner the method of op-

eration used in the moving sign. Banks of lights correspanding to

the letters are lit in succession. In this case, the letter I scould be
shozen and moved from right to left.

A viezw of the rear of the signis
shown., The complicated mecl.-
anism makes it possible to change

the acording in a short time.

lit first, then 2. 3. 4, and sn
on. so that we would have
the smuple letter 1 moving
from right to leit. Of
course, where many words
must he spelled and these
changed frequently. the
mechanism employved for
this purpose is extremely
complicated. It is ohvious
that this could not very well
be illustrated. and if 1t
were, 1t is doubtiul whether
anvone would take the time
and trouble to follow the in-
tricate wiring and the vari-
ous changes w hich take
place.

Persistence of Vision
HIZ words as they pass
across the face of the

S1gn appedr to move

smoothly.  This 18 because

of the phenomenon known
as persistence of vision.
without which our preseni-
day television systems ¢m-
ploying scanning dizcs
would be uscless. The exe
has the peculiar property of
retaining a certain scene
for a short period of time,
so that ¢ven though the
process of changing from
one hank ol lamps to the
nest 1s a jerky one. the
words appear to move
smoothly.  The same effect
1s present in the moviny
pictures, where about six-
teen separdte scenes ure

flashed upon the screen in a

second, vet the action shows

smooth and continuous.
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Interesting but Little Known Scientific Facis

chen starch is added?

bekind himself acithout turning his head?
3—Does the sun suck up zcater?

2—Why does iodized salt discolor
+— halloon holds

100,000 cu, ft. of gas, if 200,000 cu. ft. acere pumped in, zould the balloon lift more aceight? 5—Does a compass point to the north poic?
6—I1Vhy showldn’t leaves, stems and the like be burned?

Odd Bits of Science

RAYMOND B. WAILES

o} ’
A wm

? Wj

@

wwaler shown in the glass at the left.

The questions in the above illustrations are as follows: 7—What is in the salve
achieh removes iodine stains?2 8—The tobacco can holds exactly the amount of
Hozv can this and that in the other

©

glass be poured into the can without spilling? 9—How long does it take for milk 1o taste like garlic after the coi has eaten garlic tops?

10—Large pebbles should not be put in an aquarium. Why?

11—Does your fireplace smoke and draze badly? Hoaw can this be remedied?

12—D:d you cver look at a [lavoring extract bottle from the botiom?

here. The nwubers refer 1o the above illustrations.
1—The eyehalls ol the gitatfe protrude from the sock-

ets fo such an extent that this animal can see behind himself
without turning his head.

2—AVhen iodine and starch are mixed, a bluish-black color
is produced and it is the decomposition of the potassium iodide
which the salt makers add to their product which causes the
discoloration when starch is mixed with salt to keep it from
cakire. It is not harmful.

3—The rays from the sun which are commonly believed to Le
water sucked up irom the earth are caused by the sun shining
through the dust of the air, cach dust particle reflecting the
Light. The rayvs are not walter.

4—No. for all gases have weight, and if twice as much gas
were puniped in the balloon. it would hecome compressed and
have this extra weight to carrv.

S—A compass does not point to the north pole. as commonly
believed. but instead. points to the north magnetic pole.

6—Piling leaves, grass cuttings, dead branches and the like
and allowing them to rot will afford a rich humus in several
months, or organic material {or plants and flower beds.

fI YHLE answers to the above scientific oddities are given

“there will prevent mnch of the smoke.

7—Ilodine removing salves contain photographer’s “hyvpo,”
an inexpensive, harmless chemical. The removal of iodine
stains by this substance is ahmost like magic.

8—Squeeze the can to make it round. [ts capacity will he
increased and the extra quantity of water may be poured into it.

9—One minute after a cow was observed to have eaten hali
a pound of garlic tops. its milk tasted garlickv. Even aiter
smelling garlic tops for cne minute, milk taken two minutes
later tasted of garlic.

10—Food will fall hetween the large pebbles where the fish
canuot reach it. Here it will become sour and turns the water
nlky.

11—I1 vour fireplace is smoky this fault can usually be cor-
rected by building the tire further forward. The strongest
draft is toward the front of the andirons. Keeping the !ire
11 the fireplace draws
hadly, this suggestion niay help.

12—1f a flavoring extract bottle is viewed from the hottom.
it will be scen that there is very little inner space. The bottle
1s very nearly all glass and has thick walls.  Although it ap-
parently seems to be iull. it contains much less of the fluid
than vou think vou are cetting.
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Slide Rule Pencil

The above photograph shozes the slide rule pencil in use. The slid-
ing scale multiplies, divides, and can be used to solve countless prob-
lems instantly.

]

The pocket caleulator is no larger than an ordinary pencil, as may

be seen above. The illustration beloze shoses the sliding scale. By

pulling both eads of the pencil, the upper piece slides along ihe
loacer one,

OTHER NUMBER ARROW
192 U o 3 s 00 R W\ 5 s Bhes 7008 en 9N
T o o Deorroc T ccecdDones T oo b

t [ |||||]|l|I[‘lHIHI||[IIII]IIII|I||l||||!||HI|II|I|l

T2 ] A S 508

e T— %
ANSWER ONE NUMBER
Automatic Awning
Photo-Electric [
Relays Cell
To o
Current R
Supply
Automatic
Limit
Gear
N Bearings . .
h The abave ilustration shozes an

automatic electric awning,

achich is lozcered by a photo-

electric cell control, so that the blind rises achen the sun goes dozen,
or wice versa.

New Accessories for Home and
Business
On this and the opposite page are illus-

1 trated and described some of the latest
: devices to be made available for home and
|

office use. These are time and labor sav-
ing appliances which will lighten everyday
tasks and enable them to be performed
more quickly. While there are many new
devices, it is necessary to devote this space
to those of special interest only.

Science and Invention
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Twin Telephone Attachment

At the right is illus- e ——
trated an attachment
for telephones schich
enables the listener to
use hoth ecars for re-
celving the message. A
small chamber con-
ducts the sound
through a tube to ithe
other car.

T he photograph ap-
pearing at the left
shozes the dewvice in
actual use. It provides
fauwltiess Jiearing

throwglh both cars,
and yet
hand free.
sons can
with

leaves one

Taco per:
also listen
attachment.

this

dt the right is a
photograph of the
small combination
aashing machine
and clothes drier.

The hose wisille at
the front is used for
the drain. The
drazving beloaw is a
sectional view of the
device, wwith all fea-
tures indicated.
Wihen in a drying
position, the clothes
container is raised.

SPINNER BASKET

==y Orying position
Washing position

CONTROL BUTTON

HOSE CLIP WATER LEVEL

00090000 <7~ STARTING SWITCH

DRAIN HOSE

ELECTRIC PLUG

COMBINATION clothes drier and washing machine has

recently appeared on the market. It is small in size, so
that it can be accommodated in the modern apartment and
placed in a closet when not in use.  The basket. when clothes
are to be washed. is driven by change gears, which impart a
reciprocating motion to the clothes container, driving it at rela-
tively low speed. When the basket is to be used as a centrifugal
drier. a button is pressed which raises it. changing the gears
which then rotate it at high speed in one direction only,

Names of manufacturers supplied upon request.
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Electric Clock

IHlustrated above is an electric clock for the home or office, schich is run by a
small induction motor drazwing its supply from the alternating current light
lines. The arrow in the interior vieav points to the disc in the motor.

Science and Invention

AVERS

Scientific Aids

Science and invention have
come to the aid of man, as ,
illustrated on these two
pages of devices.
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time alacays is assured by this clock.

Automatic Toaster
SWITCH
1

SWITCH ||
SETTER
AND
CLock
WINDER

LEVER

Above is a drawing
of the timing mecha-
nism. T he lever at
the hottom is set to a
predetermined  time
and the switch setter
is pulled to
the end of
the slot.
This lewer
also acinds a
small clock
mechanism
and moves,
as the clock
goes, from
one end of the slot to the
other until the time sct-
ting is reached, avhen the
woltage supply is turned
off automatically. T he
photograph s ho s the
toaster just after the time
mechanism has operated.

‘N electric
toaster, which
is shut off automati-
cally when the
bread is browned,
helps to make the
matutinal repast a
pleasant meal. A
small timing lever
enables one to toast
the bread to any
desired degree of
brownness. A
switch setter op-
erated by a clock
mechanism cuts off
the voltage supply
when the bread is
finished.

SO

I
Pt

Correct

PERFORATED

AN

OR ofiice

and public
use. a roller
towel con-
tainer has heen
developed
which auwo-
matically
winds up the
soiled portion
as a fresh sur-
face is ex-
posed by pull-
ing the towel.

The above photograph shoacs the con-
tenvous roller tozeel, a lean portion of
wwhich is alzeays available for the user.

Fortable s
Washer . 1

EL%CTT(?AC 1Hov AC.

G e A small portable pueu-
matu‘ u.HA'/IIﬂ/] machine
is shosen in the above
j>/mm(/ra[>// The illus-
tration at the left shoacs
the operdating principle.
IR Au electric motor at the
top drives a fan, wwhich
produces a partial zvac-
LEVEL  gyum, pulling the air in
from the sides to the
hottom and up through
the wwater. The arroacs
shoz the pathway of
the air.

FAN BLADES ‘
PRODUCING
VACUUM .

__MAIR OUT

PLATE

17 interest

to the
niechanic is a
pipe vise,
which employs
a chain for
holding the
object. The
adjusting han-
dle is situated
onthe top,
where it is
readily access-
ible.  \When a 2
pipe or rod is "
gripped  with o
sufficient  ten-
sion, it cannot
turn.

Pipe Vise

A photograph of the handy

pipe wive ftor aeorkshop or

home appears above. A chain
firmly clamps the pipe.
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Evolution of
Lighters

VEN in the days
“~ of our forefa-
thers some system
was developed pe-
riodically for mak-
ing it easier to light
the tobacco in pipes
or cigars. The il-
lustrations on this
page show somne of
the earlier at-
tempts.

X@IJ

Fig. 1. . An claborate home-lighting
fxture, graced by a symbolical ﬁ_gure
of the sun. It wwas made of silver.

July, 1929

How Ouwr Forefathers Lit Their Pipes aind Cigzzrs

Forerunners of Pocket Lightcrs

Interesting Photographs of the Pre-
decessors of this Modern Pocket
Cigar and Cigarette Lighter Age

will not find it difhcult to compare the text with the il-

lustrations. They illustrate a few of the countless lighting
fixtures which were in use in ancient days. Incidentally, they
are by no means the earliest, dating back only to the eighteenth
century. Iig. 1 shows an elaborate home-lighting fixture used
in these ancient days. The coiled tube was made of silver and
mounted on a triangular pedestal, also made of silver. The
wick was inserted in the tube containing the oil, and an attrac-
tive symbol of the sun's rays enhanced the beauty of this fixture.
when it was not being used for illummation, and partially
served as a veflector when so used. Most devices of this type
were provided with some means of extinguishing the flame by
either pinching it out, or covering it to smother the fire.

/"j['*HE photographs on this page are numbered so the reader

Fig. 2. A bundle of carly matches.

These avere

made entirely by hand, and acere supplied in

the zcrappings illustrated.

Fig. 3. dn cighteenth century pocket lighter

v made in the form of a pistel.  The flini
'Y strikes wpon sieel, produces sparks and ignites
the avick.

A

1G. 2 <hows a forerunner of the pres-

ent dav match.  This interesting fire
lichter, and incidentally, cigar lighter,
revolutionized human life.  The wood was
«plit by hand. and the matches were hand-
dipped.  They were then bound in bundles
a-~ the photograph shows, and each bundle
contained approximately 25 matches.  lm-
acine a bundle of 100 matches tied up
this fashion.

Fig. 3 shows the forerummer of the
pocket lighter. This interesting tire and
cigar lighter looks somewhat like an old
pistol.  Undoubtedly flintlock pistols sug-
cested this lighter.  As can bhe seen, a
piece of flint is held between two steel
tongues. It is released when the trigger
i~ pulled, and strikes a hard steel blade on
the opposite side, causing sparks to Hy and
light the wick.

The
matches acere fully four times as
large as our present day brand.

Fig. 4. dAdnother pocket lighter
containing scvick, flint, and steel

i box.  Was hung from the

belt.

IN the eighteenth century, a pocket
lighter was introduced like the one in
Fig, 4. This consisted of a steel box in
which was a wool wick, a blade of steel,
and a piece of flint. The entire article was
hung by a belt on the side of the trousers.
When it was to be used, the steel wus
struck with the flint, and the sparks fall-
ing on the wick would cause it to glow.
The wick was then fanned into brightness,
and used for lighting fires or pipes. Fig.
5 shows an attractive and quite elaborately
carved metal candleholder, which served
in many homes of the early eighteenth cen-
tury. Note the tapers
for carrving a flame to
different parts of the
house.

Fig. 5. An carly eight-

eenth century, elaborately
5 carved metal candle hold-
er. Splints in holder zvere
uscd for lighting fires or

pipes.
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The above photograph shoaes an illustration of
the Glover Stature Building apparatus, com-
mented wpon in the previous issue of this publication in the Read-

N the last issue of SCIENCE axp INVEN-

Science and Invention

22s

New Advances in
Medicine

Part of Eye Transplanted, the Deadly Pocket Hand-
kerchief, the Safety of Artificial Coloring, and the
Fraudulent Body Stretcher

Thix mechanism was a bodv-stretching apparatus, differing
but in respect to its simplicity from devices such as the rack
used during medieval davs ot torture.

The illustration on this page shows the Glover apparatus
being demonstrated by two governmental emplovees.

Postal inspectors arrested the sponsors of the apparatus on
charges of using the mails to defraud. As can be seen in the
photograph, the device consists of ropes and handles, with a
strap to go under the
chin and around the
back of the neck. ‘I'he
person was supposed to
lift himself up by these
handles and thus allow
the body to stretch. Evi-
dently the inventor re-
ceived little Dbenefit
from this device. be-
cause he himself was a
very short man,

N\

\-\.

Portion of Eye Suc-
cessfully Trans-
planted

ECENTLY. at the
New York Eve

and Ear Clinic, an in-
jured cornea which had
become opaque and ad-
mitted no light was re-
moved from the human
eye, and the cornea

It has been demonstrated that arti-
ficial coloring and flavoring is abso-
lutely safe.

from a normal eve was transplanted

ers’ Forum Department. Its use is being demonstrated by tavo
TION magazine, in the Readers’ Forum

governmental t'm/>1r)yee.r.

I Department, we found a reproduction of P
the advertisement used by the Glover Insti-
tute of Chicago, Ill., for a device which in-
creased the height of the indizidual using
the same in a few months, tmproced health,
gaze wmore pep. life. greater cfficicncy and
Joy inliving. And this was supposedly based
on sound scicntific principles.

. HANDKERCHIEI/ i

FIND IDEAL
BREEDING PLACES

thereto.  The result was that the patient
regained sight in his fast failing eve.
While he could not see as well as though
this eve were normal, he could see ob-
jects as much as ten feet awayv. The
operaticn was performed by Dr. Ben Witt
Key. As will be observed irom the dia-
gram, the outside coat of the eve-ball,
that is, the white of the eve. is tough and
opaque, but in the front part of the eve
the sclera becomes transparent. At this
point the white portion or sclera is called
the cornea. If the cornea becomes fogged,
the eve is useless.

It has been experimentally  demon-
strated that the eves of fish can be trans-
planted in their entirety. In the human

The pocket handkerchief is an ideal
lace for the breeding of germs.

J being the operation here described is the
nearest approach to complete transplan-
tation. (Continued on page 273)

Many belieze that
placing the hand-
kerchief over the
mouthpiece of the
telephone  prevents
germ infection.
There is no truih
to this helief.
Right: Hose a por-
tion of the cornea
of the human eye
avas recently sue-
cessfully trans-

EYELID /34
gl S > I'

Zﬁf? == 7//( OPTIC % \
s = ¢ NERVE e \ !
2 gﬁ%\ CoRNEA] 1) TJ‘LX\

NG 58 "

CORNEA OF NORMAL

DOTTED LINE SHOWS PART REMOVED]

REBUILT EYE
BRINGS BACK SIGHT

GRAFTED TO
INFECTED EYE

EYE REMOVED

planted.
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Hints

Conducted by GEORGE A. LUERS

Double Windshield Wiper

Changing Threads Saves Time

. Do You Know— ‘

a new flat radiator cap
and side
saddle band are con- I/
spicuous factors in /
modernizing a previ-
ous model of car. With |
these inexpensive ad-
i ditions the owner may
be content to drive the
car another year, and
also these increase the
trade-in value.

B

lamps with
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In the above illustration 1 is the fastener, 2 «indshield

aviper, 3 extra blade, 4 cross-arm, S5 end connection, 6

screze, 7 o holder, 8 cye, 9 spring, 10 sacipe arm, 11 con-
nection,

AMEANXNS for adding a wiper to the windshield cleaner is

shown above.  The method uses a simple connecting rod
and wire hanger. which operates the extra blade. The cross-
arm is made from steel wire and the ends of this are attached
to the swipe arms, using small pieces of wire to form joint
clamps and swivels. The fastener consists mainly of two picces
of wire, bent as illustrated with hooked ends. ~ A small hrass
spring provides pressure and compresses when the windshield
s opened.

Securing Uniform Tire Wear

In the abowve drascing quarterly tire shifts to obtain uniform acear

are shosen. The right vear tive is shifted to acheel 3, the left rear

to avheel 3, the right front to scheel 2, and the left front tire is
changed to acheel 1.

:[I\"\';\RI;\BLY the wearing of tires occurs as follows: right
rear. left rear, right front. and then leit front.  This is
caused by the slope of the road and due to the fact that the rear
wheels carry more weight. The right iront wheel carries the
most weight of the front tires and the right rear wheel wears
first.  To secure uniform wear, the tires should be changed
every three months to the positions indicated.

dbove—1 is the radiator cap, 2 shows
original thread, 3 threads remowved, %
gasoline tank cap.

MEANS to save time for the car owner where parts of

the car are threaded together is shown by the above illus-
tration of a gas tank cap and radiator filler cap. These parts
arc altered to the extent of diminishing the number of existing
threads to less than half the original.  The change can be
effected by grinding off the surplus threads, leaving more than
ample for holding the parts. Obviously less than half the time
previously taken will be required to remove or replace either of
these caps. There are other car parts which can advantageously
be treated in the same manner.  Such parts are the spare tire-
holder bolts, the differential filler and drain plugs, crankcase
drain plug, and plugs in the gasoline drain line.

One manufacturer recently adopted a thread length for his
spark plugs nearly one-half of that previously used. Shortening
the threads, in many cases. can be done by the car owner with
a grinding wheel at home.

Seat Springs

HE riding

qualities of
folding coach
seats can be im-
proved by using
four discarded
vialve springs.
Box type seats
can be fitted with
four flat Teaf-like
springs under
cach edge. These
alterations are
depicted in the
accompanying  il-
lustration and
can be readily
adopted by any
automobile owner.

L0y

o

a2

In the illustration

at the right 1 are

clips, 2 valve

springs, 3 coach

seat, + box seat, S
flat spring.
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MAGIC

Science and Tnvention’

by DUNNINGER -

NUMBER 71 OF A SERIES

Interesting Tricks for Amateur Parlor, Lycewm and Professional Entertainer

Black box mystery: This trick achich the awriter invented some years
ago has been used by many prominent magicians.
served by the drazvings abowe, it consists of a box made up of six
The box is originally shoavn om
It is assembled, then a shot it fired at it, and on being

pieces, all held in place by screacs.
the char.

IN this effect. three
handkerchiefs of
different colors are (REOR e BLUE,
seen lyving over the
back ef the chair as
illustrated. The
wizard gathers these
up in the palm of his
hand. and directs at-
tention to the sim-
plicity of the move-
ment. Tossing the
silks into the air, he
causes them to knot
themselves as they
descend, The Secret :
T he handkerchiefs
are actually knotted,
but the knots are
concealed from view
by the manner in
which the silks are
hung across the
flat Lback of the
chair, A small hall
of lead sewed into
one corner of the end handkerchief gives
the effect of knotting in mid-air, and adds
an interesting tlourish.

BALL OF T

BACK VIEW OF CHAIR

N the phantom cigarctte trick, we find

another of the pocket group of tricks
whiclt is entirely new, and mystifying.
The wizard opens his cigarette case and
discovers it empty. His friends naturally
come fo his rescue. but being of a par-
ticular nature. he prefers his own brand.
Reaching into his pocket. he removes a
mateh box, and pushing it out so that all
can see its contents, he strikes one of the
matches and holds it up to his face as
though he were lighting a cigarette.
Much to the bewilderment of the on-
lookers, a cigarette mysteriously appears
between the lips of the conjurer which he
proceeds to smoke with great delight.
The Secret: The match-box itself is far
{from ordinary, although at first it may

Handkerchief Restoration

selves together.  Actually, they are knotted
before being throwen, the knots being con-
cealed by the chair top.

LOAD

BLACK CLOTH ON WIRE FRAME

As can be ob-

T e =
LEAL@M‘% #‘“3 .
ek

Three handkerchiefs
lying over the back of

the chair are tossed m‘ﬂ}
nto the air, and ahen 4 %LMED
they come down, it SN
il bhe found that
they hawve mysteri-
ously knotted them-

The Phantom Cigarette

MATCH BOX
DRAWER

With the aid of the match-box having a

separate compartment in the drawer a

match can apparently be converted into
a cigarette.

opened, it is found to contain a rabbit.
rabbit is concealed in a black cloth bag, attached to the portion of
the box achich makes the cover.
a way that the load cannot be seen.
drazen, drops the load into the bottom of the assembled box.

Mysterious Knots

By aid of the mechanical awand here

tllustrated, it is possible to cut a piece

out of a handkerchief and restore the
kerchief again.

COVER
OF BOX

COVER
AND PARTS
ON CHAIR

As avill be observed, the

This is positioned on a chair in such
The wire loop, achen avith-

HIE wizard bor-

rows a hand-
kerchief wlhich he
places over a wand
to prove that it is
not exchanged. He
then takes his shears
and deliberately
cuts off a piece of
the handkerchiet
while it still hangs
from the wand. He
removes the ker-
chief, rubs it and the
piece cut off together
and restores it to its
original condition.
The Sccret:  The
wand is mechanical,
and cousists of a
thin piece of metal
tubing, on the inside
of which is a rod
operated by two
springs. To this rod
is attached a piece
of white linen which can be pulled in or
out through a slit in the wand itsell. It
is this that the wonder-worker cuts; in
the act of restoring the handkerchief, the
piece 1s palmed.

o]
SEWED ON FOR EACH
PERFORMANCE

HANDKERCH%‘
RESTORED -~
\@iﬁ"

appear to be the conmmon variety. The
illustration shows that a secret drawer
has been built into one side of the ordi-
nary sliding compartment, which con-
tains the cigarette. A number of matches
have then been placed over this smaller
compartment, and they may be glued in
place, if this procedure is thought desir-
able.  The other matches in the drawer
are loose. In the act of raising the hands
to the mouth, one naturally carries the
cigarctte box with him. In cupping the
hands, apparently to prevent the tlame
from being blown out, the performer will
find it an easy matter to extract the
cigarctte from the compartment by grip-
ping it between the lips. With a little
practice, this move can be well executed.
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First Position Of Airplane.  Second Positron.

' Line OF Vision OF |
Camera At Finish.

LR

E£ffect Ganed By

Pornting Camera
Up A Bridge Tower
Or Tall Bu//a’/'ry.

People, Horses, Avtos And Street Cars
Lovk Odd From The Twentieth Story
OF A Building.

Like This 2
Put Your Camera Near e Wheel And See/
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HOME MOVIES

How to Perform Outdoor Tricks with the
Interesting Shots and Scenes for the

shots and scenes. Some were using the mask box. which had been

described to them by the expert. Mr. Jones. (Sec SCIENCE AND
INvENTION, day, 1929). Others were using devices of their own design
but the majority were using their regular camera equipment with no addi-
tions of any kind, just applying a little careful thought and planning.

The mask-box demon had taken literallvy hundreds of feet of street scenes
in which cars and people vanished into thin air as they crossed a certain
point in the line of vision. lle also had two pictures of the same street on
the frame at once, one above the other. sometimes with the uppermost upside
down (Fig. 1). To do this, he simply put on his mask box, used a vertical
shide. took one scene. being caretul that the slide did not cut otf the top of
any buildings, the scene ending in clear sky. Then he reversed the position
of the slide so that 1t cut off the hottom of the nlm aperture, rewound the
film to his starting pomt and made his second exposure upside down (Figs. 1
and 2 at 1wop, left).

:ROCKLAND'S movie amateurs had decided to hold a contest on “trick™

When Cellar Meets Cellar

EXT he took a picture of the tallest building in town, a building that

towered above the bhuildings around 1t and masked oft the bottoin.
Rewinding the film, reversing the mask, turning the camera upside down
again, he carefully matched the two exposures (by comparison with marks
previously made on a micro-focuser) and exposed the second time. On the
screen the effect was that the building was supported by nothingness in mid-
air with a svmmetrical tower on top and bottom ( Fig. 2). e made similar
shots of lower parts of buildings, cutting off at the sidewalk line and having
the upside-down part at the bottom of the frame. These were all assembled
under the title “Nirages.”

“Speed” Not Always What It Seems

NOTHER member of the club was busy with his ideas of the “German
technique” (ligs. 3, 4, 5), once so popular in Hollywood and all based
on the theory that & motion-picture camera should record motion, and there-
fore why not mowve the camera itsclf? He fastened his camera to the running
board of his car, tilting it slightly upwards and securing a distorted and most
effective perspective as he threaded through trathc. He secured a single
exposure attachment and, fastening the camera to the front of his car, made
stop-motion films by pulling a string and releasing his shutter about two
times a second instead of the normal sixteen. The effect was that of a car
moving about eighty miles an hour through heavy traffic, stopping “on a
dime,” starting smoothly at forty miles an hour and having many narrow
escapes from collision.  The picture was actually made at @ speed of fifteen
or twenty miles an hour.

The photograph beloaw shows Charles Ray and Sally

O'Neill acith a camera placed om the front of the car

for taking close-up shots of the driver awhile the auto-

mobile is running, The camera can also be mounted

in the rear of the car and many novel scenes thus
procured (Fig. 6).

I'hoto courtesy Metro-Geldwyn-Mayer
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Conducted by
DON BENNETT

Camera and Obtain
Amateur Picture

Trick Automobile Shots

E removed the windshield of his car

and fastened the camera on the
radiator spout, pointing directly at him-
self, and then acted as if he were half
asleep (Fig. 6). These sequences, cut
into the rapid action at several places,
only increased the thrill on the part of
the audience. He horrowed a slow-
motion camera irom a friend, iastened
it to a board, on which he also placed his
camera and another regular camera set
at half speed, and attached control
strings to all three. A third camera had
a4 stop-nmotion attachment on it to pro-
vide for the exposure of single irames.
He used this first and exposed about ten
feet in this manner, and when he had
almost  finished the stop-motion, he
started the camera set
for regular speed, so that
the two would overlap
for a few seconds, and
then stopped using the
stop-motion camera.
When he had about ten
feet of nlm exposed by
the regular camera, he
started the slow-motion
camera. He let the two
cameras overlap and,

Fig. 4—1t the right is a

“still” of Lon Chaney. The

camera is moved about on
a truck.

I'hoto courtesy Metro-Goldwyn-Mayer

Fig. 5—T he photograph

below shows a camera ar-

ranged for a “high angle-
shot”

I'hoto courtesy ¥First National

[ §

s
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A camera crane is shown in the above
photagraph, T his structure alloacs
pictures to he taken from any angle.
The camera slides up and doaen in the
shaft and the entire contrivance re-
volves about a cylindrical pivot on the
car (Fig. 3).

after about thirty or
forty feet of slow mo-
tion, he stopped that
camera too. The cam-
eras had all been
mounted on his car,
and the car was mov-
img rapidly along the
street. When his film
was finished, he cu
out the overlapping
frames. put in a title
“Motion plus!” and
projected a picture of
a rapidly moving city,
which soon became
normal and then so
slow that everyone
seemed asleep.

Boar Speeds Down a Street

HIS same amateur took his camera out in a

speedboat. set up his tripod just back of the
helmsman and shot rapid turns. skids. and sudden
stops in @ most interesting way. Then he mounted
a bridge. had the speedboat come towards him at
its fastest rate of speed and slightly under-exposed
the shot. masking off the edges about one-third of
the way in on each side. This piece he had de-
veloped as a negative. On the same roll, he
exposed a scene exactlv down the center of the
main street from about the same height as the
britlge was above the water. This was also devel-
oped as a negative, The two pieces were laid
together when making the print. and the effect
was that the boat came rushing down the street,
disregarding the cars and pedestrian traffic.

One amateur used a dissolving device that en-
abled him to fade in and out at a predetermined
rase of speed, so that all his dissolves would be
eqnal. He boarded a street car and set his camera
up on the back platiorm. mounted on the tripod.
He faded in on a shot to the left, ran three feet
and faded out. He then swung his camera until
it pointed in the opposite direction and faded in
and out on the other (Continued on page 277)
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CHEMISTRY and ELECTRICS

A number of turns of avire awrapped around

an iron core and connected to a pair of hread-

phones and placed near the transformer acill

enable one to hear the hum caused ahen the

tron  becomes alternately maguetized and
demagnetized.

ANY instructive experiments
can be performed with a toy
transformer, some wire. a mnail
and a flashlight lamp. Perhaps the sim-
plest transformer which exists can he
made from the latter three items. Wind-
ing a hundred feet of “medium-sized”
wire (about No. 18) around a nail and
then winding about fifty feet of a smaller
wire upon this forms an experimental
transformer in its simplest form.” The
first length of wire is termed the primary
and 1s usually of heavier wire than the
second layer of finer wire, which is
called the secondary winding. But simple
as the little transiormer described is, it
will readily light a small flashlight lamp
by using the 110-volt house lighting al-
ternating current.  The connections are
shown in the photograph. The test clips
are connected to the heavier wire, or
primary. One of the clips is connected
to one wire of the house current: the
other clip is connected with a 100-watt
tamp. while the other terminal of the
lamp is connected to the remaining side
of the house circuit. [f the flashlight
lamp does not light, use more wire in the
primary and also try a larger size lamp
than the 100 watt.
Toy transformers have an iron core
upon which is wound the primary and
sccondary windings, the latter being

i K e
e

o smma el

The abozve photograph shows a step-down

transformer used to boost the woltage, achich

can often be raised from 110 volts to as high
as 200 aolts.

Toy Transformer
Experiments

By RAYMOND B. WAILES

A Nail, a Flashlight Lamp,
Some Wireand a Small
Transformer Provide the
Necessary Apparatus for
Conducting a Number of Sim-
ple Yet Interesting Experi-
ments Which Are Amusing as
Well as Instructive

How The Connections Are Made
7o Boost The Line Voltage.

oV Ac

TO DEVICE

TO DEVICE

The line woltage may be raised by connect-

ing the primary and secondary of the toy
transformer in series.

made into sections, or tapped so that
various nuwmbers of turns of wire can be
incorporated into the secondary circuit.
Toy transformers have a greater number
of turns of wire on the primary than ou
the sccondary.  This results in a “step
down” transformer, for the voltage on
the output or secondary side is lower
than the input or primary side, which is
about 110 volts.

Step-Up Transformer

Y applying 110 volts, using a lamp in

series, to the sccondary winding of
the transformer, the sccondary can be
made to act as the primary of a step-up
transformer and actually hoost the volt-
age up. A photograph shows the con-
nections for this experiment.  As much
as 200 volts can be obtained in this man-
ner. It is best to not allow the current
to pass through a transformer of the toy
tvpe if it becomes unreasonably hot to
the touch or begins to smoke or emit
vapors of heated insulating material.

In some instances where a voltage
higher than that of the house lighting
system is desired, for instance in places
where, due to heavy loads, the line volt-
age is below that required, a toy trans-

Perhaps the simplest transformer consists of

about 100 ft. of No. 18 wire avound around a

nail acith 50 ft. of smaller size avire awound

on top of the larger acire awhich forms the

primary, A small flashlight lamp can be lit
from the secondary.

former can be made to boost up and de-
liver the required voltage by placing the
primary and the secondary in series with
cach other. Such a connection is shown
illustrated.  If the desired voltage is not
secured in this manner, the primary or
the sccondary coil should be connected
opposite to the manner in which it is op-
erating. The writer has used this scheme
of connections when the line voltage was
below 100 volts, hoosting the voltage up
to 110,
“Exploring Coil”

LITTLE experiment with a trans-

former can be performed with the
aid of an “exploring coil.” which here
consists of nothing more than an iron
core wrapped with a hundred or more
turns of wire which is connected with a
pair of radio receivers. The iron core.
held near a toy transformer in operating
will become alternately magnetized and
demagnetized, due to the collapse and
iall of the magnetic lines of force in the
core of the toy transformer, and will pro-
duce a current which in turn will actuate
the receivers, causing a humming sound.
This exploring coil, as it could be called.
can also be used about other electrical
devices when they are in operation, for
instance, an eclectric fan, or an A or B
charging device.

The photograph above shozs the trans-

former azith primary and secondary awired

in series. Where the line wvoltage 15 beloaw

100 wolts, the output wvoltage awill often be
110 wolts.
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ADSORPTION

Science and Invention

1. Adsorption is different from
abscrption, an example of the latter
being the blotting of ink by “blot-

ters.”  llere the ink penetrates
© . iniothe pores. 11 the ink only
©was sucked up upon the sir-
fuce of the blotter, the phe- :
nomenon  would  approach ¢
adsorption. A can of glue if ’
left to harden will be found

to have its sides pulled in,

L so great 1s the effect of the
¢lue which is adsorbed upon
the mterior of the can.

By Raymond B. Wailes

Adsor[)tio;/ and Absorpz‘iou
Often Confused. Simple Tests
for Former Quality '

2. A ittle experiment in ad<orption
can be performed by immersing the hand
in water and withdrawing it—drv, Sprin-
kle the surface of the wuater first, with
Ivcopodium  powder, then immerse the
hands. The water is adsorbed upon the
Ivcopodium powder which covers the
hands and consequently does not hreak
through and wet the hands. It is like
having on a glove of powder which will
not allow the water to seep through.

3. Tuller's earth is used for removing
spots on clothing.  The process is ad-
sorptior. Two flasks or bottles contain-
ing a dye are (Continucd on page 271)
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Miss Amelia Earhart and Mr. Edward S. Evans

are shown beloze discussing the prizes offered for

duration flights in gliders. The trophy award is
zisible in the background.

: e
Glider ¢
Duration =

Flights |

Motorless Plane
Owners Can Com-
pete for Cash
Awards and Trophy

HE National Glider
Association, Inc.. an

organization engaged
in the promotion of motor-
less plane flyving in the
United States. has an-
nounced a duration flight
contest for
glider pilots,
with a beauti-
tul trophy and
cash awards
offered.

The Nation-
al Glider As-
sociation, Inc.,
enjovs the
backing ot the
National Aero-
nautical Asso-
ciation. which
has approved
the steps taken
by the N.G. A.
tor the licens-
mg of third
and second-
class glider
pilots and has
authorized the
licensing of
arst-class pi-

lots in the
name of the
N. AL AL but

under the aus-
pices of the
N, GOAL

Cash Prizes Offered

R. EVANS, the president of the N. G. AL offers purses
_l_ in cash, totaling $3.000. for duration flights in motorless
airplanes.

For the first ten-hour flight under ofhcial observation to be
made by an American citizen $2,000 is offered.

Additional prizes of $100 per hour for each hour in excess of
ten hours up to a total of twenty hours will be paid by Mr.
Evans, making the total of $3,000 available for a twenty-hour
flight.

The rules for eligibility and the conditions under which the
trials are to be made are given in the following paragraphs and

must be strictly observed.

Rules

NDER the rules of the N. G. A., soaring

flight records such as would be necessary to
win the prize can only be attempted by pilots hold-
ing a first-class glider pilot's license of the Na-
tional Aeronautical Association. Under F. AL L
( Federation Aeronautique Internationale) and
N. A. A. such pilots can only compete in sanc-
tioned events. This prize has been sanctioned by
the N. A. A. under rules of the I'. A, I. and under
its rules.

The prize will stand only until the record of ten
hours or better shall have been officially estab-
lished for the first time under the rules of the
N.ALAL

Division of Money

HE prize money will be divided equally be-

tween the pilot and the owner or owrers of
the glider which establishes such a record. If the
pilot owns the glider, he will receive all of the
prize money earned.

Trophy

N addition to the prize money. Mr. Evans also
offers a handsome trophy. which has been pre-

pared under his personal direction. It will be
awarded each year to the club. other approved
organization or individual member of the N. G. A.
represented by the winner in the Annual Na-
tional Contest.  The winning club, organization
or individual member is entitled to possession of
the trophy until the next contest.  Any club, or-
ganization or individual member winning the
trophy three vears in succession becomes permanent owner of
the trophy. Detailed rules for the National Contest will be
announced by the National Contest Committee.

Clubs. organizations or individuals desiring to offer local.
council or district trophies similar to but smaller than the na-
tional trophy can secure the same from the national headquar-
ters at actuzl cost.

Motored Pilots Eligible

OTORED pilots holding N. A. A. Annual Sporting li-

censes are cligible for glider contests and individual rec-
ord attempts even if not holding a glider Ticense.  In events not
requiring the sanction of the N. A. AL motored pilots holding
Dep't of Commierce licenses may compete.
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ROFESSOR
Altman’s article
- in a previous
issue  of  SCIENCE
AND IXVENTION, ad-
vising the amateur
not to huild a glider
from blueprints. con-
tains many weighty
arguments.  Profes-
sor Altman is pet-
fectly  correct  in
stating that a badly
built glider may
offer serious dangers
and that a glider has
to be so light. that
‘ts structure is in some respects more refined than that of the
powerad airplane.  He is periectly right in many of his other
objections.  Yet, there is another side to the argument.

Too Much Done for Us in Modern Civilization

AR too much is done for us in modern civilization. In-
Fstea(l of learning to play a musical instrument. we turn on
the radio. Instead of cutting a tree down for fuel. we have
a janitor who sends up heat when required.  Even the auto-
mobile ceases to be an
educational agent. he-
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Should
AMATEURS Buwild GLIDERS
from BLUEPRINTS?

Affirmative Argument Set Forth
By Prof. Alexander Klemin

Professor of deronautical Engineering, Daniel Guggenheim
School of Aderonautics, New York University

struction for con-
struction, and  the
parts illustrated offer
no very great diffi-
culties to the ama-
teur mechanic. There
is nothing extraordi-
nary about the con-
struction of a rib.
Surely any amateur
carpenter can take a
piece of spruce and
saw and plane it to
reasonable accuracy.
The use of glue and
wils is not such a
deep mystery.

Blue Prints Can Be Made Simple

E defy any amateur to build from blueprints a high
speed steam turbine or an alternating current generator.

But every boy should learn to vead Dlucprints, an art which
in modern civilization is almost as necessary as the art of
reading print.  And every boy will learn almost without study
to read the simple blueprints involved in glider construction.
It is only necessary that the expert who prepares the blueprint
should bear in mind the public for whom he is working. prepare
his  prints in  the

simplest possible form,

cause of its perfection
and the ease with
which service is ob-
tained.  Our boys lack
the great advantages
of pioneer life in
which mian's ingenuity
and energy are fos-
tered by daily contact
with nature. In the
glider we have a very
valuable means of pro-
viding an equivalent
in practical education.

operation.

gliders will

make

Boys Interested in
Making Things

I11E great majority
cf boys and young
men are interested in

to make repairs properly.

making things. It machines.
should not be for-

gotten that bovs first

Home-Built Gliders Are Safe!

T is entirely possible for the uninitiated to construct a
Pro-
amateur glider
amateur glider

glider from blueprints, contends Prof. Klemin.
vided that all precautions are observed,
building should not be any harder than
Those who build their own
better operators.
They will become famiiiar with the
materials and processes, and if any-
thing goes wrong they will know how
The home
glider builder is more likely to persist
in the sport than those who buy their

supplement them with
a pamphlet of instrue-
tion. mark up the
prints themselves with

legends  which  may
not he necessary for

the engineer, but will
help the amateur ex-
tremely.

Materials
Accessible

HE writer has
had some practical
experience  with a
group of students who
started out to build a
light plane. It is
true that both their
money and their en-
thusiasm ran out,
which seems to be

started the popularity

of the radio by con-

structing home-made sets which actually worked.  Boys to-day
build rubber band driven flving models which are splendid ex-
amples of ingenuity and accuracy of construction. and which
iy extraordinary distances,  The innumerable magazines and
hooks devoted to telling boys how to make things are read
by hundreds of thousands.

There is a tendency on the part of adults and particularly
on the part of experts to under-rate the native ability of youth.
An expert. according to William B. Stout. the aeronautical
engineer, is a man who can find more reasons why a thing
canuot be done than any one else can.  Perhaps this somewhat
unkind remark has a special application in the case of glider
construction. The writer believes that the American youth has
far more native ability in construction and far more applica-
tion. provided the task is interesting and worth doing, than
teachers and experts are apt to credit him with.

Glider not Difficult to Construct

GLIDER is not particularly difficult to construct. Out-

side of control surfaces it has no moving parts, no finely
meshing gears, no cylinders which must be ground absolutely
true. A ¢lider has to go together accurately. but the tolerances
of each part need not be too close. The Germans, who have
excelled in glider work in modern times. have produced several
excellent texts on the construction and operation of gliders.
Looking through the excellent manuals of Stamer and Lippisch,
of Gymnich, and of Von Langsdori, we find the simplest in-

in full accord with

one of DProfessor
Altman’s argu-
ments,  They  at-

tempted too ambi-
tious a task. and
wanted to employ
too poweriul an
engine, but in obtaining their materials they got on remarkably
well. They managed to secure their wood from a neighboring
lumber vard without much difficulty.  An airplane  factory
gave them all the veneer they wanted. In a large hardware
store they got all the (iron and steel) materials they needed.
This was several vears ago before the airplane had reached
its present popularity. 1t would now be still easier to secure the
necessary materials. At almost every flving field there is now
a supply and repair house from which the right material can be
bought at reasonable prices. Lvery such supply house will be
only too glad to assist an enthusiastic voung greup of glider
builders.

Professor Altman in his article takes up the specific problem
of fittings and the cold rolled steel required in such fttings.
It is quite true that there are many varietics of cold rolled steel,
and that specifications are hard to understand by non-technical
men. but there is no reason why the blueprints should specify
anvthing but mild commercial steel. which can be bought almost
anywhere, and requires no special skill or knowledge for its
purchase. In the light fittings required for the glider. there is
little advantage to be gained by using special steels.  Professor
Altman also points out the real ditliculty that in a fitting re-
quiring a 90 degree bend, there is (Continued on page 281)

Prof. Alexander Klemin
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Above is a photograph of a primary glider in flight. The fuselage is enclosed in the secondary type.

How to Build a2 Man-Carrying Glider

Part II—Conclusion By MARVIN A. NORTHROP

DDITIONAL detail drawings for the man-carryving
A glider. which was described at length in the June issue
of this magazine, are presented here. Plans for the
spar brace clamp, aileron sheave bracket, dismount clamp,
rudder bar. iront flying wire clamp, sheave bracket, seat
Lracket, rear flying wire clamp. spar bracket, launching hook,
aileron lever, pilon clamp, control stick voke, elevitor sheave
voke, bearing blocks, hearing strap, control shaft and control
stick will he found in the accompanying drawing. The cable
control hook-up or diagram is also shown.

Fittings

AlL fittings should be made accurately. as shown, and of the

material mdicated.  The carbon steel should be annealed
before hending and tempered afterward. The bolts should he
of carbon or high tension steel, threaded S.AE. or U.S.F.
32-thread for 3/16 in. holts.  After tightening the nut in place,
the holt should be cut flush with the nut and riveted with four
center punch indentations in thread circle to prevent loosening.

Control Cables

HE control cables should he seven-strand flexible wire cord,

tooped through fittings with thimible inserts. “The loop shoutd
be Lound with copper wire, sweated with solder and the loose
end doubled hack and hound.

The wire used should be piano wire, looped through the
fitting. “safety™ secured with the loose end doubled back. The
pins for hinges and doubled links should be of carbon steel of
the proper length and secured with aireraft safety pins or
cotter pins. The turnbuckles should be of a standard type and
of correct size to develop the full strength of the wire or cable.
After tightening, they should be secured from turning with
copper wire lacing.

Rigging

A‘L units should he assembled properly and securely con-
nected.  Tighten guy wires, stavs and braces. so that the
wings and stabilizer will be straight, Tevel and at right angles
to the fusclage. The control wires should he adjusted. so that
when all controls are in “neutral” the ailerons conform to the
wing shape and the clevator center line conforms to the stabil-

izer center line,

Mechanical Flight

LL types of craft used for flving may be divided into two

main classes: namely, passive and dynamic flving ma-
chines. The passive type can be further subdivided into two

classes, the first of which includes all machines intended for
gliding flight and the second those designed for soaring or
moving through the air by the force of the wind without loss
of altitude. Experiments with the two main classes are closely
related, and the development of powered machines has de-
pended to a great extent upon investigations and tests made
with gliders and soaring devices.

Soaring and Gliding

HE glider described here is a primary glider and has an
open fuselage. This is primarily suitable for training,
although it may be used for soaring flight to a certain extent.
The secondary glider has a closed fuselage and is of finer design,
and the tertiary or soaring glider has an enclosed fusclage with
a greater ratio of length to wing span.  For soaring flight, the
pilot must take advantage of the uprising air currents and
should have a good practical knowledge of air currents and
weather conditions that influence them in order to sustain the
flight for anv length of time. IFor soaring. a cliff or long ridge

is used for launching the ship. See illustration.
Five methods of launching a glider were presented in Part 1
of this article, but other methods will suggest themselves.

{ Glider Soarin 28
112 Figeome of
Lokt on Uprvs-
g Curprent
of /i

oyl o A

The above photograph shoaes a glider in soaring flight.  The pilot
takes advantage of the uprising air currents.
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In the above illustration constructional details for the spar brace
clamp, control slmﬂ aileron sheave bracket, dismount clamp, rudder
bar, front flying acire clamp, seat bhracket, spar bracket, rear flying

avire clamp and launching hook <«vill be found.

Further

appear in the June number.

details

_‘

Plans for the elevator sheave yoke, control stick yoke, aileron lever

and pilon clamp acill be found above.

The control cables should be

arranged as showen in the diagram. It is important that these should
awork freely, for if they stick achile in mid-air, disasirous results
may be liable to folloze

p———— g
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The above photograph shows the monoplane in the

author's ecorkshop in the process of construction. The

Tieae showen wcas taken achen the plame zwas nearly
finished.

OR instruments the following are

needed; the first three being abso-

lutely necessary to the pilot's safety
even  on short flights: Tachometer
rrev. indicator), oil gauge, temperature
gauge. altimeter.  Bank and turn indi-
cator. air speed indicator, ete., are not of
as great amportance as the first named.
IFor a temperature gauge, one of the dis-
tant reading type. mounted on the dash,
1= the most reliable.

Do not trust a “moto-meter,’
in the radiator cap.

We resume our preparation of the ma-
chine proper.

The landing gear should be set up
next; land gear cables must be very tight,
hut not to the point of straining anv of
the ship's structure. The drawing clearly
shows how the shock cord, ¥4 inch rub-
ber cord made expressly for this purpose,
15 wrapped in six complete turns, and
perhaps eight if the original tension is
not correct.

The ship. fully loaded. should not sag
on the cord, but the axle should remain
tight to the gear until forced up by the
shock of landing or passing over a bump.

Do not get the cord too tight or there will be danger of a

’

installed

A bird's-eye photograph taken from the mongplane «while in actual
flight is shezen above. After you have learned te handle the ship,
Yyou can take many unique aerial photos.

Science and Invention

The finished home-built monoplane is showen abowe.
be exceptionally stable and safe.
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How To Bui

Your Own
Airplane

PART 11

By GEORGE A. GERBER

Building Your Own Monoplane May

Sound Like a Huge Undertaking but Ac-

tually It Is Not at All Difficult if One Fol-

lows the Directions Given in This and the

Preceding Article Which Appeared in the

June Issue. The Plans Are Exceptionally
Good

The design of the ship has proven to
The plane is therefore excellent for training.

rupture of some part of the structure during sudden heavy
stress.

The drawing shows the construction of the motor-mount.
built up of steel tube and angle iron for the bed. The length
of this bed cannot always be exactly given, as changes in con-
struction of power plant may require a different point of sus-
pension for perfect balance.  The bed should be left long
enough to slide the motor forward and backward until bal-
anced. and the excess material of the bed is then sawed off.

Now we come to the heart of the ship, the power plant.
Here T can only tell you of the ship I built; vou can do as vou
please, but I advise sticking to specifications strictly.

A regular type 490 Chevrolet, 4-cylinder engine was hought
from a junk man. Tt was rebored and fitted with oversize
tDow) metal pistons of aluminum allov. The flywheel was
removed and a special propeller hub was made, which was
drilled to match the flyvwheel bolt holes in the crank shaft
flange.

A Chicago aircraft supply concern, T believe, carries these
hubs in stock. or they can be made up by any good machinist.

The bearings should be fitted perfectly and the whole job
should he test run for at least ten hours before attempted flight.
The engine should idle smoothly and respond to wide-open
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Instrument Requirements and Hints

on Flying Given Here

ONCLUDING details of the construction, the choice

of instruments and the installation of the motor are
given in this article. For those who cannot avail them.
selves of a flight training, it must be remembered that ]‘
self-instruction may be both costly and dangerous. How-
ever, the author presents in some detail a method for
learning to fly the plane without the aid of an experienced
pilot. While many have taught themselves to fly, $100 ‘
spent for training is an investment which will never be !
regretted, considering the possibility of wrecking the plane, |
not to mention the hazards of bodily injury.

L LAY L

Science and Invention 237

A side wviewe of the ship, showing the cockpit, appears

above. The top of the instrument board may be scen,

and a tachometer, oil gange, temperature gaunge, and

altimeter are absolutely necessary. Bank and turn indi-

cator and air speed indicator are not so important as the
first named instruments.

threttle without
choking.

A Simms high
tension magneto
was fitted in gen-
eralor position.

A Lawrence 28
h.p. propeller was
used by us with
great success: it
was 6 6”7 in diame-

UPPER CABLE
CONTINUOUS CABLE
OVER TOP OF WING

DOWN.

ter by 3 3 in
pitch. and was
driven up to 1.850
r.p.m.

Here is a point
opear to argument.
We used no thrust
bearing. allowing
the crank shaft and
center main bear-
ing collars, which
are of compara-
tively large. area,
to serve as a thrust
pearing ; this they
did on a 50-hour
test. at the termi-

INTO FUSELAGE

AILERON

CONTROL

LOWER CABLE GOES TO sSTICK.
AILERONS WORK DIFFERENTIAL,
ONE MOVES UP AS OTHER MOVES

LINES THROUGH PULLEYS
SHOW PLANE OF ATTACHMENT

LINE THROUGH BOLT HOLE

seemed to De sadly
lacking in ‘‘de-
tails,” and T have
tried to make these
drawings very
complete. hut.
again, as I have
g told you, if I were
> to try to insert

every detail and to

go through every

motion of con-

struction for you.

RUDDER: this article would

i probably run into
volumes.

Simiply do your
work carefully;
use the best of ma-
terials mixed with
a good amount of
originality; stick
to it, and you will
be rewarded by
success. By origi-
nality vou can dope
out the little things
for vourselves.

FLIPPEVR\

(ELEVATORY)

HOOK-UP

nation of which a
check-up showed
an end play of only
three thousandths
of an inch.

Of course a
thrust bearing is recommended and may be installed on the fan
belt pulley end of the shaft against the front of the crank case
(rear as used for airplane).

A more efficient position is at the propeller-hub end of
shaft in a special housing, using a special stub shaft which
must be made for this purpose.

This power plant has proven to be remarkably flexible, reli-
able and economical both in fuel consumption and upkeep, and
this is a real item when one thinks in terms of an O X 5 or
Hisso Solo Ship. With the Lawrence propeller revolving up
to 1.850 at top speed, approximately 60 to 65 mip.h. is obtain-
able.

A Fordson tractor radiator core was cut down to an area of
168 sq. in., which keeps the engine at a temperature of 140
degrees.  The radiator was slung underneath and formed the
motor bed. .

‘The regular water pump, less the fan, driven by V" Delt
from the craak shaft pulley was used. An expansion tank of
one gallon capacity was used in this system.

Now that is about all the data I can give you on this job.

[ simply have experimented widely in this game, and 1 only
desire to pass on a few details which may help some puzzled
amateur on the road to success.

[ have racked my brains many a time when tryving to solve
sonme problem of construction from so-called blueprints, which

The control hook-up is shown in the above illustration.
observation of other types awould he of assistance.
should not be tight, lest any strain should be put on the surfaces.

them tight enough so that achen the stick is moved Y% inch, the control starts to move.

I do not mean
that you should
radically alter the

(Continued on

page 278)

In rigging the controls a little
The cables should have no slack, yet
A good rule is to have

TWO SAW HORSES
ONE ON EACH SIDE OF SHIP
"A"-"KNIFE" EDGE BALANCE
4"X4" CUT AS SHOWN

SHIP BALANCE

The ship is balanced on taco saze horses. “A7 is a knife-edge
balance, made from +7 X 4" stuff.

= v ® Wy
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Plans for Home Built Monoplane

(Described on previous page)
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is fastened acith 1/16 inch fibre also glued and nailed.
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BLOCKS ONLY. /2 BOLT HOLE ED AT THIS POSITION
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32 x 2 X .050
BEAM MEMBER EX- ALL BOLTS HARD STEEL ZS/STREA/;:L,NES
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g E-.
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CEPT FOR DRAC /
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S5/6" STEEL BOLTS ., BEAM AT WING T!P

7a STEEL BOLTS

FRONT BEAM DETAIL ng REAR BEAM

Detailed drascings of the hold-dozen fitting and front and . - - - - - - -
rear beam appear above. The mid-aving hold-dozen fitting Uartous miscellaneous details zill bhe found in this draacing as
is made of U-strap cold rolled steel. All bolts are of hard well as plans for the landing gear. By referring to the land-

steel. The main beam members are of spruce. ing gear details, it acill be seen that two spreaders are used,
one fore and one aft of the axle.

[MISCELLANEOUS DETAILS]

SEMI-SPAN

=l : 4 o
HIE constructor must - ',3. WORKING SURFACE | ‘ N continuing the con-
remember  that it i1s LEADING ‘;,fé‘,‘”‘;‘féésc‘,‘:"a?é"‘é,&“A‘Y‘C%E‘- 5;;“153"&35‘&‘ } struction ot the plane

M = o o o & EDGE OF BEAM oN EACH SIDC OF R\B - CLUE s a o

pupossible 1o insert all 1k 7 NO NAILED STRIFS wwa‘ TAPER BEAMS wlhich was partially  de-

small1 detail: zlm(l g? L@;ﬁj;{;gggmng i 1T s.’ i (i A\ o~ scribed  fast month.  the

o & Pop g =iy | = = A 2 2 P P .

through every phase o g PPt e #rz«b—v?qﬁz rH_ ireel Tone landing  gear  should be

the construction. By do- (s Tl covER-nP'E next set up and the gear

. - WITH OI0 SHEET .

ing the work careiully and ” - ALumium 70 GeT cables tightened, but not

planuning  out the little 7 ¥ DOPL OVER ALL cnough to strain any of

things. an excellent job /A0 the structure.  \When the

will result. Do not radi- W/ = ship is  fully loaded 1

callv alter the design of should not sag on the cord

CONTROL HOHN/

R i Fi 6 3 ms .
the ship, unless vou know PHERE (IR, PowE /i€ proeo Bfﬂmmo,, | and the axle must remain
detinitely that an improve- F e ticht to the gear. The shock
ment will result by so do- U'eedIFE R CANCE OF AL HON BES cord 1s L5 . rubber cord
. e COMING JAMMED N FLICHT z .
mg.  The monophme de- DETA.L OF AILERON made expressly  for this

& (ENO VIEW) SHOWING - .
scribed here has proven to @ AT ReL RoRNS purpose. A four cvlinder
o by Ve s PLY RiACH ~ o . - =
be both stable and safe. [WING LAYouT] Chevrolet tvpe 490 engine
The airfoil has no sharp ] o ) ] 1s used for ihe power
purple point and will mush ]7;/’? [";_”/”’ {”b’ g “‘f’”;‘é ’5‘11’1[”“’["“‘1“"{ ,”b’”'f' 5/“/’ SGEURSROm 35 plant.  The flyvwheel must
along at altitudes which it tepniosNanchqincatanatyaiidiloRad sl a ARl cRGo ARETSION be removed and a special
ould ¢ be dome with pieces glued and nailed to both ribs and beams. “B” are hold down ropeller hub  made and
ok o e denE Wl fittings (1/8 in. x 3 in. steel U fittings). “A” is a 5/16 in. steel %]I]') ! atch tl ‘1'
many other types ol bolt piercing beam for attachivg aileron pulleys. One set of drag drilfed to match the tly-
planes. An‘plzujes powcr'cd bracing at upper and loseer edge of beams reduces the possibility wheel bolt holes in the
with small engines Iy hke of aving flutter. The scing tip is covered avith aluminum. crank-shait flange.  The

hubs can be bought or

buttertties and require an
made by a good machinist,

:zperienced pilot for them




q . 29
July, 1929 Science and Invention: 239
STANDARD BREAST DRILL
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IT HARDWOCD
CAULKING
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The above drawing gives all the necessary details for constructing
the small cruiser poaered by a breast drill. The ample beam makes
this a remarkably seaworthy craft under ordinary conditions.

There are no difficultics in the building and the hardest jobs are
fitting the side bocrds around the curve in the bow and making the

propeller hub.

A Hand-Propelled Boat
for the Kiddies

By HI SIBLEY
Mill Pond Cruiser Can Be Adapted to Power lustallation with Small Bike Motor

HERE is a fascination about propeller-driven boats not

found in any other type of craft. It is not wise, how-

ever, to turn inexperienced voungsters loose in a motor
Loat to face the hazards of a large body alone.

By making this staunch lttle hand-propelled cruiser. the
Lovs can enjoy all the thrills of cruising and acquire much
valuable knowledge of navigation without any of its perils. In-
cidentally, the voung sailors will never get very far from the
home port.

Construction

HERE are no tricks to the coustruction of this hoat. The

most difficult johs are in fitting the side hoards around the
curve of the bow, and in making the propeller hub. By selecting
the kind of wood available in your section that is most easily
Lent, and by steaming the forward end, construction of the
hull presents no difficulties. Possibly vou can find a wood
-inch thick that will bend readily without steam treatment.
T not, a steam hox is easily made—simply an old packing box
about 3 feet 6 inches long, 15 inches wide and a few inches
high, with a slot in one end to receive the board. Set it up
on saw-horses: hore a hole in the bottom near one end, insert
a short piece of hose, slip the other end over a teakettle, and

sturt the kettle to hoiling.  Stutf paper or rags in the cracks
and steam the board for two or three hours. It will then
bend easily around the bow end of the bottom pieces.

But first make the hottom, using three 34-inch boards, 8
inches wide, held together by the cross pieces A, B, C, D, &£
and F. Cross frames A and B are braced by the crowned
thwarts which are to support the forward deck. A temporary
thwart can be nailed across the top of irame £ while screwing
an the side boards. The stern piece should also be set. It is
best to begin fastening the side boards at the stern and work-
ing forward.

Note that the edges of the hottom hoards are slightly beveled
to leave a V-shaped crack about 4-inch wide for the cotton
caulking. Before driving the cotton in, apply white lead lib-
erally in the cracks. Then, with a hardwood caulking chisel
that does not come quite to a sharp point (otherwise it will
cateh in the cotton and pull it out again) drive in twisted cotton.
Pack it well, so that it does not hulge ahove the surface. Slosh
white lead liberally over the cotton. Take pains to have the
bottom hoards fit snugly together, and make as neat a job as
possible with the caulking. This will save you much grief
later. «Continued on page 268)

.o m——— —
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Artistic Hardwood Floors

By J. E. LOVETT

GOOD tloor
A Is some -
thing to be

proud of—a poor

one something to
hide. The davs

= WALNYT ——

—PITCH PINE

—— WHITE PINE

CENTRE

when the entire
floors from wall to
wall should be cov-
ered with oilcloth
carpet, and matting
have passed. and
today the modern
house glows in its

partially  exposed,

and parually rug-
covered floor. In

the average house
for the living room.

diming - room  and

FIG.

To give an artistic effect as well as
to produce a contrasting result in the
design, a floor such as shown above
] The border here
is laid with walnut and pitch pine.

is wvery beautiful.

often exposed to the weather,
a more waterproof material is
required, with the result that
cement and tile is much in use.
For the kitchen or kitchenette,
although wood is very often
used, a material which is more
waterproof and resilient is
desirable; while ror the bath-
room, a seamless Hoor cover-
ing seems to answer best. It
will thus be seen that the ma-
Jority of Hoor areas will be
of wood. Floors in most
cases are laid with straight
joints, in which the side joints
of the boards are continuous
throughout their length. In
ordinary work, the boards are
laid down, the one after the
other, and are nailed through
the feather edge. Where the
boards are wide, a nail is put
through the face midway be-
tween the front and back edge.

The oak tloor. on account
of its attractive grain and
excellent wearing qualities. is
widely used {for the better
class of work. Such tlooring
is milled, tongued. and
grooved. and can be had in
various thicknesses. The lay-
ine of oak Hooring is not dit-
ficult. but some judgment and
care is necessary in order to
procure the best results. The
nailing of oak flooring is
very important. All tongued
and grooved flooring should
be blind nailed (nailed
through the edge). The best

bedrooms,  wood-
covered floors have
been found most
satisfactory.  For
the porch or the
vestibule, which is

fivoring can be spoiled by using improper nails. The steel cut
variety 1s recommniended for edge nailing.

With the wide use of rugs in homes und oflices, an economi-
cal method i~ to have the center portion of the room laid ith
pine, employing ouk for the border. When the rug is laid, the
visible portion of the tfloor will have the best appearance at a
less initial cost. A roomi measuring 12 feet by 14 feet, for
example, might have a 2-foot border luid with oak flooring of a
J-inch wide pattern.  Maple flooring has excellent wearing
qualities, but lacks the attractive grain of the oak, and lhence
s little used for the house flooring.

Speciul tloors are often constructed in which various timbers
are used to give u contrasting effect in the design. A tloor
such as this 1s shown at Fig. 1, in which the border was laid
with walnut and pitch pine.  The great difficulty in setting
off the tloor boards to a pattern design, and where the toor
covering is rormed in one laver, is the arranging of the joists.
Ilig. 2 shows the arrangement of the joist and bearer plan for
this tloor. "The plan shows an extra joist at the inner edge of
the border. This close-up spuce would be required at both
sides of the room, and the other joists would require to be
especially divided out to meet the needs of the design.

Another point which should be carefullv considered is, will
the scantling of the joists allow the notches to be cut for the
bearer pieces without weakening the framing too much? Fig.
& shows how the bearers would be set out and checked into
the joists, while Fig. 4 gives
an arrangement in which the
joists are laid u distance be-
low the other floor jaists
equal to the thickness of the
bearer picces. In that the
bearer pieces are laid on the
joists, the transverse pieces
being fhxed first. and those
which are parallel to the ex-
isting joists are fitted in be-
tween.

In building a floor cover-
ing of this type ull the floor-
mg should be blind nailed,

(Continued on page 271)

{
)
L

This tllustration shows designs for parquet flooring. Such flooring
is composed of thin layers of wood, wcorked in geometrical patterus,

and different patterns used for borders. The parquet may be laid

directly on the joists, although it is best laid on a sub-floor. The

sub-floor has the advantage that the finished floor can be laid doan
and the pieces nailed as fast as the pattern is outlined.

FIG.2

T /i1 s ilustration

shoaws the joist and

bearer plan of the

hard zood floor, ix
Fig. 1.
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The Editors will Welcome
Contributions to This De-
cartment. Sketches Should
Accompany All Manu-
scripts Whenever Possible.

Shop
Mechanics

!

} 1f You Have Any Time and
Labor Saving Kinks which
Will Help the Mechanie,
Submit Them to the Editer.

Substitute Reamer

- B

GRIND PLENTY OF CLEARANCE

REAMER —— — =3
@-E ’45°CHAFER

T FoR DEEP

OLES RELIEVE

SHANK WITH A FILE

The above illusiration shozes tzwo substitute
reamers, une of awhich can he wused for drill-
ing deep holes.

SUBSTITUTE reamer which has

heen used with good success in
reaming camshaits for pressure lubrica-
tion is shown in the drawing. By chang-
ing the cutting angle, it can be used tor
the pilot drill. and in fact it may be em-
ploved to a large extent in drilling deep
holes in guns.  Camshatts 42 in. deep
have been drilfed with such a reamer by
using care and oiling frequently.  For
deep holes, the shank is relieved with o
file.  FFor use as a reamer the end is
vround to a 43-degree chamiter and for
wse as a drill a 30-degree point is made.
— 50 Merrdd.

Multiple Drill Chuck

STANDARD__
TAPER

MULTIPLE DRILL CHUCK

The above drawing shozes howe a multiple
drill chuck can be made avith a number of
gears. A standard taper is attached 1o the

center or driving year.

HEN a number of picces must he

drilled and the holes must have the
same arrangement. a multiple drill chuck
such as that shown will save much time
aund also assure accuracy. The center or
driving gear turns the other gears which
hold the drill points as they revolve. A
standard taper allows the chuck to be
used with any drill—H. 11" §.

Shooting Board
FIRST PRIZE, $10.00

FIG.4

Above—Fig 1. base of board; Fig. 2, the
stop; Fig. 3. shows hoaw stop is held by
screses, and Fig. + (s a sample star.

SMALIL shooting board with a

movable stop enables one to make
any number of inlaid stars of different
patterns.  The base A of the board is
shown in Fig. 1. upon which lies the top
piece B. The stop C. Fig. 2. is slotted to
the dimeusions shown.  Care must be
taken to place the screws as shown in
Fig. 3. so that the top, D. can alwavs be
placed flush with the board B. It is
suggested to use a steel rebate plane for
shooting the wood for the stars. Tem-
plates are useful for setting the top ac-
cording to the number of pieces required
in the laid star.—/. E. Lowvett.

PRIZE AWARD

Each month $10.00 will be given
to the contributor of the best shop
wrinkle. Shop Mechanics is a new
department which first appeared in
the June issue of this magazine.

and ‘

those engaged in similar occupa-

Garage men, shop workers,
tions will find much of interest on
this page and are asked to submit
their own favorite kinks to the |
editors. ‘
i

Wire Gauge

A-A'=NICKS FOR WIRE REST

A handy avire gauge for the shop is illus-

trated above. It consists of two pleces, one

L shaped and the other straight, zcith a
pointer ground at one end.

HE wire gauge, made from two

picces of rather stiff stock. is shown
above. The horizontal side of the 1. is
nicked for the wire rests. The instru-
ment is calibrated by placing known sizes
of wire in one of the rests and scribing
the vertical part of the L with a sharp
tool.—117. C. I ilhite.

Circle Cutter

CIRCLE cutter is illustrated here

and is made from machine or tool
steel. A crosspiece holds the toe and hecl
cutters and a guide projects downward.
Holes are first drilled in the crosspiece
and then filed square~I1. II7. S.

A cirele cutter can be made from machine or

tonl steel, as showwn ahove. 1 number of

holes can he made in the crossbar to accom-

modate the cutting points for different size
holes.

Y remrms v m pe
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The above photograph shoaes a vieaw of a summer house built
by the author. If desired, a rambler or climbing vine can be
trained over the structure.

HE summer house should be so situated that it not only

merges with the surroundings, but it must also represent

a piece of nature in all its natural beauty. This means
that the house itself should not be striking in appearance nor
¢laringly proclaim itseli for something that it is not. The
rustic summer house should be light and airy. built, preferably,
with natural wood with its natural bark. Of course. if desired,
a rambler or climbing vine may entwine itself about it so that
the direct rays of the sun are cut off. but the growth should not
be so dense as to cut off all view from within. Almost any
kind of a climber may be used to advantage; the particular ones
used must be adapted to the surroundings. The Virginia creeper
is excellent for shady places, as it will grow luxuriantly under
the shade of tall trees. Other vines may only be used in direct
sunlight, as, for instance. the ramblers. Then, too. there are
many excellent annual climbers {rom which to choose those
that suit one's taste best.

Frame

HE frame work of the smmmer house consists of a num-

ber of thick branches or young tree trunks of from four
to five or even six inches in diameter. These may be sunk into
the ground for two or three feet. The wood selected should he
resistant against rot.  Such wood may be chestnut, cedar. or
locust, or any other of similar character. At this point it may
be mentioned that. although locust is one of the best woods for
poles or posts, it is exceedingly hard and tough and a nail can
only he driven into it with difficulty. Tf a rot-resisting wood
can not be obtained, almost any wood that is available may be
used. provided the posts are set in concrete piles, the concrete
protecting the posts from soil moisture. Here the holes are
dug as usual. The hole is then filled with concrete and the
posts get in the soft concrete and more cement poured around
the post. The cement should be
about four or five inches above the
soil.  These posts may be spaced
irom two feet at each corner to
three or four feet at each side.
The narrow spacing of the posts
at the corners is only for greater
strength when comparatively thin
posts are selected.

Constructing the Structure

ERE it may again be men-
tioned that the summer house
should be open and lace-like in

Science and Invention

The straight picces are first holloaced out

and then fastened acith a nail.

wood is fresh and still contains sap, it
can be more casily acorked.

The illustration at the left shows various
shapes of end tips.
second a “knife edge,” the third a cone,
the fourth a simple angle type, and the rot,

July, 1929

How to Build a
Rustic Summer
House

By DR. ERNEST BADE

Structure Constructed with Native Wood
Presents a Work Using Material in Its

Natural Beauty and Provides a
Valuable Garden Adjunct

character. The shorter
small branches used to
close in the sides should
be widely spaced. say
from four to six inches
or even more apart.
While building. do not
trim the branches too
much. It makes abso-
lutely no difference

The aboxe 'drawing
shoavs hoae a short bar
is forced betaceen taco
uprights. The 1llus-
tration at the right
showws hoae to make a
right angle joint and
the draacing beloaw
shoaws method of in-
serting a short branch
in a right angle.

whether one is three
inches in diameter and
the next two inches, or
if one is four inches
longer than the other, or
even if a number of
bends and crotches are
present. Just nail them on
where they are supposed
to overlap the uprights.
Of course. if the
branches are to he fitted
in between the uprights,
care must be taken to cut
them just a trifle larger
than the distances the up-
rights are apart.  This is
necessary, for each end of
these short pieces is to be
slightly rounded toward the
mnside.  The notch that is
cut will keep the branch in
position when pressure is
applied from either side,
even though the nails do not
hold firmly.

Type of Wood

HE variously forked

and branched pieces are
just as valuable as the
straight pieces in huilding
such a structure, The main
point to watch is that the
wood selected is free from
especially  dry  rot.
(Continucd on page 267)

If the

The first is oval, the

fifth a ball tip.
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. DOWELL CHIMNEY PQTS
T!MBER WORK OF STIFF WIRE BRACE
@ THIN WooD OR
Y CGAR BOX LIDS
i ?‘SCREW'EYE
FOR HANGING
< DETAILS OF
CONSTRUCTION

BLACK FOREST
BIRD HOUSE

, WINDOWS PAINTED
L BLACK THRU CARD-

_1

— 8 =
FRONT WALL § WHITE PINE

&7

RIGHT WALL

RIDGE POLE

The above illustration shoavs the completed bird house and details
of the front acall achich is made from achite pine.

How To Make It

Making and Gluing Different Forms of Mitre Joints

A Black Forest
Bird House

BLACK
Forest Dbird
house copied

after the rural cot-
tages seen in this
forest in Germany
can be made from
a strip of tin, half
inch boards from a
packing box, some
oil paints, a screw
eve and a section
of dowel stick. The
hottom should be
made first and
measures 4”7 x 77
X 34”. Next, the
front wall is con-
structed according
to the dimensions
given. Any soft
wood up to ¥4 in.
thick can be used
for the timber
work. Cigar box
lids are good for
this purpose. DBefore
nailing the timber worl,
the assembled walls should
be given two coats of
paint. Cut the roof from
tin or light gauge galva-
nized sheet iron. This
will require a strip 6” x
1914”.  The chimney is
made from a piece of soft
pine and has a small hole
near the top for the stiff
wire which ties it to the
screw eve in the ridge
pole. Secure the bhase of
the chimney to the roof
with a nail or screw be-
fore nailing the roof to
the edges of the walls.
The roof should now be
given a coat of paint. The
finished bird house should
he suspended from a high
place inaccessible to cats.
The house can be attrac-
tively finished with the oil
paints in any manner de-
sired by the builder,
—Hi Sibley.

DIFFERENT FORMS OF MITRE JOINTS

The right acall, left <call, floor, chimney, ridge pole and roof should
be made according to the sizes indicated above.

D

Mitre joints are difficult to fit, but it is often more difficult to maintain the fit when glu-

ing. A feaw of the more useful methods for gluing are shoaen.

Complete Drill for $5.00

Above is a photograph of the com-
pleted drill press made from an old
hand drill as shown in the illus-
tration at the right. Fig. 1 shoas
details of drill, fig. 2 is the pipe
standard, and fig. 3 shows how the
slats are cut from connecting rods.

Drill Press Easily Made

FIG. 3

@]
@)
@
2
FIG. 2
:%

Mitres
PLAIN mitre

is shown at A.
If the frame is not
too close, the best
method used {for
joining is to glue
deal blocks to the
ends. TFor small
frames, illustrated
at B and C, the
two blocks are left
loose and placed at
the center of each
piece. A piece of
string i3 now
passed around the
frame and the
blocks. E shows
the application of
the method shown
at A to the usual
bookcase joint.
Another useful
niethod is  illus-
trated at F, and G
shows how to use
the gluing blocks
to provide a hold
for the thumb-
screws. H shows
how pull to the
center of joint i:
obtained, and 1
shows another
method. J shows
the procedure em-
ploved for joining
heavier wood., —

J. E. Lowett,
Drill Press

HE handles are

removed from
an old breast drill,
and a bushing, B.
fig. 1. made to fit
the stub. A hole 1s
bored through the
top of the bushing
and a screw passed
into the elevating
Screw E. Ford con-
necting rods hold
the drill.  The
standard is pipe.—
S. T MeCarroll.
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Readers’ Opinions and Com-
ments Will Be Welcomed

by the Editors

Astrology

FEditor, SCIENCE ANXD INVEXNTION :

It was with great pleasure that T received
your copy of the radio talk, “A Year’s In-
vestigation Into Astrology.”

For years I have been keenly interested
in the subject and welcome this other side
which allays a number of qualms I have been
harboring.

I have bad several horoscopes cast, all
at different prices, and must admit that while
I would not like to think some of the fore-
casts would materialize, many of them ap-
peared true. Some of the incidents con-
tained therein had actually happened.

Can vou account for that? One thing
that several astrologers said was that I
would prohably sece my fiftieth year, that
my last illness, “some predicting an acci-
dent,” would be sudden and far from the
place of my birth, which was England. Now
these statements have always preyed on my
mind, although I have never spoken to any-
one but you about .them, and as I have a
voung baby it is naturally every mother’s
wish to live to see her child grown to man-
lhood. I will try from this time to put
any or all of the astrologers’ forecasts out
of my mind. By the way,
another said I was in dan-
ger when on water, which
has prevented me from go-
ing to lingland to see my
mother. I take it now
that vou can and do as-
sure me there is no truth
in astrology.

L J. K,
New York City.

IN

(We do not know whether
vou are conversant with
SCIENCE AND INVENTION'S
attitude toward astrology,
but here arc just a few
high-lights in the case:

In the October, 1927, is-
sue of SciExcE AND INVEN-
TION magazine we pub-
lished an astrological con-
test, in which we offered
$£3,000.00 in prizes to any
astrologer who would cor-
rectly mention three events
of such a nature that he had no control
over the outcome of the same, and would
describe those events without contradiction.
In addition, we offered $1,000.00 to those
astrologers who would correctly give us the
outstanding details in the lives of three in-
dividuals, whose names were to he unknown,
hut the birthplaces, times, and dates, as well
as locations, were to be given.

We received letters from all over the
world; from the best astrologers in India,
to the poorest in America; from those in
the northernmost climates of Russia to the
most southerly part of Autraha. The three
hirth dates and the other factors were given
to all of them, and in addition we stated
in the second horoscope:

“In order to double-check on this lai-
ter persow’s life, a wvery fmportant cvent

occurred on July 30, 1915

patiently.

the future.

THE SPACE HERMIT. by E. Edsel Newton,
agination of the populace now, just as radio did a few vears ago.
is more than a mere fantastic aviation story, though.
about the outer air, is cleverly written and furnishes much food for thought—and perhaps
for experimentation.

THE SUPERPERFECT BRIDE. by Bab Olsen.
from Mr. Olsen, and we rather wondered why.
our question was answered.

hopeless a subject as the title suggests,
method of looking into the future.
invents a machine to help.
invention are most surprising,

Science and Invention

“Uith regard to the imiportant coent
mentioned in the sccond analysis, e
twould advise that this may be the birth
of a son, of a daughter, a serious ill-
ness, a recovery from illwess, a change
of position, the receipt of a large sum
of money, a divorce, a marriage, a scc-
ond. marriage, an accident, the loss of a
limb, the loss of life, a trip abroad. cn-
listment into the service tn the 1World
IWar with a foreign contingent, an air-
plane accident, a train wreck, or what
not.  You should be able to tell.”

Of the thousands of horascopes which
were returned to us, in the answer to this
$6.000.00 prize contest, not one of them
mentioned this important event correctly,
even though forewarned. Only two of them
approximated 'the important event; one of
them to the effect that on this date therc
was a serious illness or death, and the other,
"1 wouldn't be a bit surprised if the sub-
ject met with an accident on this date.”
Other factors in the life of this same
character were hopelessly incorrect. The
majority stated that he was a benevolent,
law-abiding citizen: a peaceful, cheerful,
church-going, brilliant, respectable individual.

The fact of the matter was that he was

JULY “AMAZING STORIES”

THE BOOK OF WORLDS, by Miles J. Breuer, M.D, This is the third in a series of
three stories which Dr. Breuer wrote, according to his own statement, “‘largely because I
didn’t like Mr. Olsen’s treatment of the subject of the fourth dimension.’”
Worlds” easily stands up on its own merit. but the author's statement only increases its
interest and should furnish much material for lively discussion.

FUTILITY, by Captain S. P. Meek, U. S. A. The story does not deal with nearly as or
Captain Meek has devised an entirely new
For him it is a purely mathematical problem and he
The ingeniousness and simplicity of both the story and the
Certainly his is a2 much better method than traveling into

Also, THE FLYING FOOL, by David H. Keller, M.D.. written in his own individual style,
so well known to and liked by our readers; and the concluding chapters of THE DESERT
OF ICE, by Jules Verne. which is a sequel to THE ENGLISH AT THE NORTH POLE,
both being exceedingly opportune in view of the trip to the North Pole which Sir Wilkins
contemplates starting in June.

a convicted murderer and on this particular
date was executed for the crime. Evidently
the stars had nothing to do with the man's
exccution, because not one of the astrologers
foretold the event or disclosed it as past
history.

It is very easy for any astrologer to say
“you are going to cross water.” If wvou
don’t cross the Atlantic Ocean, vou may
cross the Pacific, and if vou don’t cross
cither, why there is the East River, the
Hudson River, or even a street puddle. It
is a simple matter, also, to say that you
will have some trouble while crossing water.
It may be anything from getting your shoe-
tops wet during a storm to bhecoming sea-
sick on an ocean voyage. \When one con-
siders the millions of passengers that have
been transported from Europe to America.
and vice versa, without a loss of life, and

Aviation scems to have gripped the im-
“The Space Hermit”
It suggests new scientific theories

It is some time now since we heard
When we received this story, however,
He had been hatching a new idea. and we arec glad we waited
It is a splendid biolagical fantasy-—with much of which you may not agree.
We want vour ideas on the subject.

July, 1929
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practically with no really serious tragedy,
we certainly helieve that there is but very
litle room for the fear of danger which
is preving on your mind. If astrologers
were unable to forecast the truth when the
actual facts were known and when $6,000.00
was at stake, how do you expect any one
of them to be able to give vou a correct
delincation for $£20.00 to $25.00?

By all means forget astrologers: forget
fortune-tellers of all kinds. If the {future
was an ovpen hook to the astrologers, they
would be worth billions. It means no more
to them than it does to the stray cat or dog.

The next time you feel inclined to go to
England to see your mother, pick out a
good time for the ocean voyage, when the
sea is not too rough, so that vou will not
be sea-sick en route, laugh at the astrologers
and go right ahead.—Ebpitor.)

Baldness

Editor, SciIENCE AND INVEXTION :

Having read your article on baldness, 1
feel that 1 might give some experiences re-
garding loss of hair that may he oi some
benefit to others.

Like most people, when I began to lose
my hair I tried all sorts of worthless tonics
answered ads; tried almost
everyvthing from quacks 1o
so-called specialists, and
finally gave it up. until one
day 1 accidentally me: a
physician with whom T he-
came very iriendly. I asked
him if it were possible 10
get back a normal growth
of hair. After examining
my scalp, he said, “The
roots and follicles are
alive. I helieve vou
have a favorable case, and
if T were you I would go
to a qualified skin doctor
dermatologist, bhut he
sure he is ethical and has
the respect of the medicul
fraternity. . . .” In fact.
he recommended a derma-
tologist to whom I am now
going. After the scalp was
cxamined, the dermatolo-
gist informed me that
prognosis was very favor-
able. I have been taking treatments now
for two months, and I feel that I can
honestly say that my entire scalp is now
covered with healthy hairs. It will take a
vear of consistent treatment to bring hair
back, but what I want to emphasize about
growing hair is that the quickest and short-
cst route for ascertaining whether or not
you can bring hair back is to stay away from
quacks and get in touch with a bona fide
medical dermatologist who has a reputation
for honesty and who stands high in his pro-
fession. Invariably I believe hair can be
restored. if roots are not dead and person
reasonably young.

““The Book of

JosepH LIEBERMAN,
Philadelphia, Pa.

(The points which you bring out in your
communication are practically the same as
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those outlined in a recent issue of this pub-
lication, containing facts on alopecia. One
cannot possibly grow hair on a hilliard
ball, and some heads stand just as much
chance for the growth of hair as does the
billiard ball.—EbrTor.)

Shall Science Ever Give a Blind
Man Sight?
Fditor, SCIENCE AND INVENTION :

It has long been known that light, the
carrier of images, is a phenomenon of ether
waves.

Some have thought and still think the
corpuscular theory correct.  Some think
light has both these properties. Consider-
ing that the human body does not react to
electrical inductance,
how does light carry
these 1mages over the
optic nerve, to the
mind? How is the
mind capable of re- e
ceiving them? ;

In what way does
such a great piece i
oi human mechan-
ism, the eve, assist in
receiving images "~ Is
the optic nerve of a
blind nian dead, and
no longer can be
made to conduct im-
ages? How ahout the
optic nerve of a man
with one eye blind?
Is the part of the
brain constituting the
receiving and inter-
preting apparatus of
images forever dead
in a bhnd persont

Can we, by some
mechanical or elec-
trical means, ever be
able to pass these images through some
medium to this part of the brain, where a
blind nan may be able to see with mechani-
cal cves:

It Jooks as though television and radio
might some day be the means of allowing
a blind person to see with mechanical eyes.

W. C. G,
Earlshoro, Okla.

Tan cran ININTAL

a0
reangactantt
RWAY S

(The questions which yvou bring up are
very niteresting and have been subjects of
conjecture for many vears. It is not defi-
nitely known whether the image picked up
by the retina of the eye is transmitted to the
visional center of the brain by electrical
conduciion or whether it is transmitted hy
4 photo or photo-chemical means. There
seems to be a leaning toward the electrical
1dea, vet stimulation of the nerve centers
does not give rise to vision, nor does the
individual interpret such impulses as sight.

You cannot say that a nerve of a dead
person is dead, no more so than the muscles
of a dead person are dead. Even after
death both nerves and muscles can be stim-
ulated, but such stimulation causes no vol-
untary reaction on the part of the individual
to whom they belonged.  In other words,
if food is placed before a dead person, he

Science and Invention

does not react in the same manner as he
would if he were alive. He has no volun-
tary control. Yet. the nerve center in the
brain can be electrically stimulated and any
muscle can be made to react. The muscles
of the arms, for example, can be made to
tighten and the arm can be apparently vol-
untarily flexed even in a dead person, if the
nerves to the muscle are mechanically or
clectrically stimulated, before rigor mortis
sets in,

But that portion of the brain which re-
ceives and interprets images does not act,
even though the nerve itself probably con-
ducts the impulses. Whether or not that

portion is dead in a dead person is some-
thing which scientists are making efforts to

A gravitation nullificr may be used in future air traffic,

determine by careful laboratory tests.

If one can prove that the brain is not
dead, then it should theoretically be pos-ible
to transplant a portion of the brain irom
one individual to another. Yet there are so
many fibres from nerves that will have to
be correctly aligned that this task becomes
as nearly mmpossible as it would bhe to
sever a telephone cable containing two or
three thousand lines, and then by merely
touching the two portions together to make
perfect contact with cach and every one of
the lines and produce results.

In the lower animals, cyves and even heads
have been transplanted. In man, such de-
velopments as a whole have not as yet taken
place. although portions of the eyve have been
successtully  transplanted.

If sight 1s of an electrical nature and the
exact frequency necessary for getting a re-
sponse from the visual center of the brain
is discovered. it is conceivable that some
means could be devised whereby an individ-
ual would he able to see by an electrical or
other eve in substitution for his normal eye.
Tf such a system is developed, then of course
nearly every blind man could see with the
aid of these sight mechanisms. This is based
on the assumption that the visual centers of
the brain are in good order. That ts one

S i rupy
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Questions and Discussions

of General Scientific
Interest to All

of the things which the future may decide.—
EpiTor.)

Gyroscopic Flying

Ioditor, SCIENCE AND INVENTION :

1 am enclosing an article ahout a Seattle
scientist’s prediction, and believe such a ma-
chine is practical, and will be in use in
about twenty vears.

Kindly inform me if such a dream is
scieitifically possible, and will come to pass
in time?

Jares E. Sxiith,
Washington, D. C.

(While we do not doubt that at some
future date we will be able to fly without
the aid of wings, and
without propellers,
it is very doubtful
if the gyroscope or
gyroscopic principle
will be the basis of
such a carrier. Many
attempts have been
made to develop an
abundance of power
through the gyrosco-
pic principle, but such
power is not present.
It requires a certain
amount of energy to
set the wheel in mo-
tion, and the wheel
cannot possibly de-
velop any more en-
ergy than is put into
it. This is as true
of the gyroscope as
of various other
mechanisms.

Perhaps by prop-
erly charging an air-
plane body with a
source of high po-
tential electricity at very high frequencies. a
counter-gravitational force could be set up
which would permit the body-to become ex-
tremely hght. Tt is conceivable that such an
action might take place. Experimentally, it
has alrcady been done hy a professor at the
University of Iowa, who charged small sil-
ver halls with a static machine and these
bhalls remained afloat in the air in spite
of the gravitational pull against them,

Tt is also possible that one might in the
future disintegrate the atom and atomic en-
crgy could then repel the machine irom the
ground, as well as drive it through the air
at unprecedented speeds.  All of these sub-
jects are within the scope of our imagina-
tion, and what man imagines he may ulti-
mately accomplish. Whether he will do so
in this generation or not is, of course, quite
uncertain.——I<pIToR.

Thought Transference

Editor, SCIEXCE AND INVENTION :

Regarding the experiments on thought
transference by Von Ardenne which you
recently published, I believe a more ele-
mentary experiment might have had hetter
success. For instance: All musicians have
a mental expression of pitch which is com-

(Coittinued on page 283)

s
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WRINKLES, RECIPES 4nd FORMULAS

Optician’s Rouge

KEEP COPPERAS AT RED
HEAT FOR SEVERAL
MINUTES,

TWIN
BURNERS

Optician’s rouge can be made by placing

iron sulphate in a crucible and heating it to

redness. It should remain at a high tem-

perature for seweral minutes. A Bunsen

burner or forge can be used for heating.—
L. M. Shumaker.

Starter Hint

STARTER

SWITCH~<

‘Te

STARTER
MOTOR

+——— HEATER COIL

Electric manifold heaters have a disadvan-
tage in that the push button on the dash
must be pressed to put them in operation.
The above illustration shoavs a revised avir-
ing circuit whereby the heater is put into
operation achen the foot is placed on the
starter button.—R. R. Le Compte.

Grinding Stoppers

GRINDING

VALVE
GRINDING
COMPOUND

Ialve grinding compounds sold by garages

for grinding automobile walves may be used

for grinding glass bottle stoppers. The coarse

grade should be used. A thin coat is applied

to the stopper, avhich is tavisted first one way

and then the other.—Contributor send name
and address.

A Water-Color Hint

A hint of value to all water-color
artists: put a dash of ordinary cooking
salt in the paint water. It will be found
that the salt precipitates the paint rinsed
from the brush, thus obviating changing
the water—Contributed by James P.
Young.

Razor Blade Microscopes

In the center hole of a Gillette razor
blade, or of one of similar construction,
place a drop of water. This is easily
done by merely allowing water to flow
over it. If the blade is now held about
half an inch from the object to be exam-
ined, it will be found that a high degree
of magnification is obtained.—Contrib-
uted by John S. Sprague.

Paste Tube

An efficient paste and a combination
container and applicator can be made
with little trouble. The container con-
sists of a small, wide-mouth bottle, the
mouth of which is covered with a double
piece of gauze. An old glass salt shaker
1s well suited for this purpose. The
container is half filled with gum ara-
bic and a little water added. . Stir this
into a paste, fill the container with water
and then stir again. The gauze is firmly
fastened over the mouth with cord An
old ointment jar should now be secured
and the mouth of the paste jar placed in
it.  When not in use, the paste jar is set
mouth downward into the receptacle men-
tioned —Contributed by Kenneth Gray.

Sweeping Compound

Dry sawdust, 5 lbs.; paraffin oil, 14
pint; parafin, 1 ounce; coarse salt, 4
ounces; eucalyptus oil, 1 ounce; sea sand.
2 1bs. Warm the paraffin oil. mix with
the melted paraffin, dissolve any aniline
color desired, add the eucalyptus oil, sat-
urate the sawdust with the liquid and
then mix with sand.—Contributed by I7.
H. Tokaijian.

Tests for Tooth Pastes

Dissolve some of the paste in water,
add 5 c.c. of dilute hydrochloric acid and
drop in a few crystals of potassium
iodide. If chlorates are present, iodine
will be set free, giving a dark color to the
solution. Tooth pastes containing soap
produce a large amount of foam when
shaken with water. Carbonates are pres-
ent in tooth pastes and powders if the
solution  becomes effervescent  when
treated with an acid—Contributed by
LEdward H. Tokaijian.

Tenth Divisions on Ruler

A celluloid rule can he made much
more useful by having the figures and
divisions of one inch scraped off with
a razor blade and tenth divisions marked
thereon with the sharp point of a pen-
knife. An ordinary ruler can be treated
in the same manner with figures, di-
visions and varnish scraped off and the
tenths marked with black ink.—Con-
tributed by Arthur Flinner,

Fish Scaler

_ SAW BLADES

RIVET.

HANDLE TAPED

A handy scaler for fish can be made from
pieces of aorm-out or brokem hack saw
blades, as shown in the illustration., The
blades are bent and fastened to a wooden
handle avith a rivet. The handle is then
wrapped with heavy tape—C. H. Carr.

Saw Guard

g "

END TURNED OVER AND FLATTENED ON SAW
- i
When the underside of a door must be
sawed because the door sticks, the floar or
stll 1s usually marred. A thin sheet of metal
cut and bent, as shown, mowving acith the
saxe, will act as a guard and protect the floor.

Suction Filler

~-- ERLENMEYER
FLASK

GLASS
=" TUBING
(1
"RUBBER
BULB
e ~~~ RUBBER
TUBING
| 4=~~~ PIPETTE
By

!

The above illustration shows a method for

filling pipettes avhereby the danger of suck-

ing the chemicals into the mouth is elimi-

nated. Tube A carries a lengtn of rubber

tubing and B is bent at right angles with a

60 C. C. rubber bulb at the end —F. R.
Moore.
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The above drawing shozvs the hook-up of the Jenkins television
fransmitter, schich reveals the secrets of the enemy.

A complete plan of enemy fortifications and disposition of troops
could be obtained acith the airplane eye.

AERTAL “EYES" FOR FUTURE WARS

RADIOVISION eve which cun pry into enemy secrets

miles away has been perfected by Mr. C. Francis

Jenkins. well-known  television iventor and experi-
menter.  This apparatus is soon to undergo tests in a laboratory
airplatic of the U. S, Government. ]t is contemplated using o
television transmitter installed in the plane jor broadeasting the
images of troop movements or layouts oi fortifications to a
cround station miles away.  The first tests are expected to give
a4 range ot about 500 miles.

Use in Warfare

will soon be
The svstem used by Mr. Jenkins at the present
a target” neon tube at the recciver. This is
a revolving drum perforated with rows of small
the light from the tube can be directed upward
through these holes to i mirror set at a 43-degree angle.  The
reflected light wives from this mirror are directed upon a mag-
nitving lens, so that an enlarged image 1s produced. A revolv-
ing switch successively connects cacli one of the targets or
plates in the neon tube to the ouiput of the radio receiver.
Further details ol this system
ol television transmission

of a new test station north of Washineton, D. C.
under way.

time cmploys
placed within
holes, so that

HEN used in time of

war, the wirplane eve

LENS PHOTG-ELECTRIC CELL

and reception will be found

TRANSMITTER ‘ ; !
- in the August, 1928, issue oi

would give commanders a F pisc [ ANPLIFIER -5 X

“moving  picture” of enemy | Z | R ( E—‘b Ranio NEws,

movenicnts, and for this rea- L @ @ fi Television may prove to be
a 4 real menace in the war ot

son military officials will
watch  <he tests with great

the future. One can nmaging

interess. The panorama be-
Tow the plane would be re-
corded by means of a lens. a
scanning  disc and a light,
seusitive cell which would
translaie the Light waves into
ciectrical pulsations or vibra-

the importance ot o plane
cquipped with an “eye” such
as that deseribed here. It
would be twice as deadly il
the aircratt were constructed
ol "plass.” a transparent sub-
stance  recently  developed,

MIRROR AT
#5°ANGLE

]

tions.  These would be used

having a strength comparable

to modulate a standard air-

to woods and metals now

craft radio transmitter.

The tirst test will be con-
dncted within about three
weeks, and the construction

The above drazcing shozvs the
transmitter and receiver. Appa
Hanes may have far-reac

used in airplane construction.
Great Britain, at the present
time. has planes made ot this
substance.

hook-up of the Jenkins telewvision
ratus such as this insialled in air-
hing effeets in the next acar.
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HicH LIGHTS

N the history of radio communi-

cation certain names stand out

like bright stars against the
black curtain of the night. These
arc the names of scientists, men who
have pioneered and devoted their
life to research work and to the de-
velopmient of apparatus or instru-
ments which would make the pres-
ent-day radio programs possible and
bring international commercial com-
munication to its present heights,

In the last 100 vears of radio
progress there are numerous brilliant
discoveries and inventions which de-
serve mention, and the author has

endeavored to include those which
he thought were most important.
Obviously. individual opinions will
vary.

FEarly Pioneers

In 1827 the Englishman. Savary,
found that a steel ncedle could be
magnetized by the discharge from a
Leyden jur. The next important dis-
covery which materially aided the
progress of radio communication
was made Dby DMichael Faraday in
1831. He discovered the existence
of electro-magnetic induction be-
tween two separated circuits, Fara-
day was one of the most brilliant ex-
perimenters that science has ever
known, and to him credit is due for
much that has been accomplished in
electricity.

Electric Telesraph

The first patent for an electric
telegraph was taken out in 1837 by
Cooke and Wheatstone in London
and Morse in the United States,
Following closely upon this recently
discovered means of communication,
Karl August Steinheil, a German
physicist and astronomer, discovered
the use of the earth return or ground
connection in the vear 1838.

Early “Wireless”

OSEPH HENRY. the noted

American physicist. in 1840 first
produced high f{requency electric
osciltations and discovered that the
discharge of a condenser was oscil-
latory. In 1842 Morse made wire-
less experiments by electric conduc-
tion through water and in the next
vear Lindsay suggested that if it
were possible to provide stations not
more than twenty miles apart, all the
way across the Atlantic Ocean, there

A Review of the Outstanding Achieve-
Make the Art of Radio What It Is
Last 100 Years Have Enriched the

By PAUL L.

would be no need for using a cable. Two vears later he made
experiments in transmitting messages across the river Tar by
means ot electricity or magnetism without submerging wires.
The water was used as a conductor. In 1819 Wilkins again
advanced the same suggestion for wireless telegraphy. During
this vear. Dr. O'sShaughnessy succeeded in transmitting signals
without metullic conduction across a river 4.200 feet wide. A
nmethod of conveving electric signals without the employment
of a continuous conductor was patented by Heyworth in the
vear 1862, [ive vears later James Clerk Maxwell. one of the
greatest of modern physicists, read a paper hefore the Roval
Society in London. in which he presented the theory of electro-
magnetisnt, which was to be developed more {ully by him in
1873 in his great treatise on magnetism and electricity. Max-
well predicted the existence of electric waves now used in radio.
In 1870 Von Bezold discovered that oscillations set up by a
condenser discharge in a conductor produced interference phe-
nomena. Two years later Highton made experiments with
Aorse’s method.

Further Developments

UGHES. in 1879, made an important discovery upon

which depended the action of the coherer, which was
later used practically by Marconi. During the next year Trow-
bridge found that signaling might be carried out over distance:
by electric conduction through the earth or water by stations
not metaltically connected. In 1832 Bell, using Trowbridge's
method on the Potomac River. succeeded in detecting signals
at a distance of 14 miles. Professor Dolbear, in the same
vear, was awarded a United States patent for wireless appa-
ratus, and made the following statement: “Electric communi-
cation, using this apparatus., might be established between
points certainly more than one-halt mile apart, but how much
further [ cannot say.” The inventor. now long forgotten, actu-
ally made an approach to the method which was afterward used
by Marconi in successful communication by wireless. The next
vear, 1883, Fitzgerald suggested a method of producing electro-
magnetic waves in.space by the discharge of a static conductor,

Radio Telegraphy
HOMAS A. EDISON. in 1885, assisted by Gillilaud.

Phelps and Smith. worked out a system of communication
between railway stations and moving trains by means of induc-
tion. Edison took out only one patent on long-distance telegra-
phy without wires. During the same vear Preece made experi-
nments in England and showed that in two completely insulated
circuits of square torm, each side being H0 vards long. placed
a quarter of a mile apart. telephonic speech could be conveyed
from one frame to the other by induction. The next year
Dolbear received a patent on a system {or establishing wireless
communication by means of two insulated elevated plates.
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ments and Inventions Which Helped to
Today. Pioneering Scientists in the
Hisiory of W ireless Communication

WELKER

There is no evidence that the method proposed could effect the
transmission of signals between stations separated by any great
distance. In the year 1887 Heinrich Hertz, the German phy-
sicist. showed that electro-magnetic waves are in complete
accordance with the waves of heat and light. [le founded the
theory upon which all radio signaling devices are based. In
this same year Heaviside established communication by tele-
plonie speech between the surface of the earth and the subter-
ranean galleries of the Broomhill mines, 350 feet deep. by lay-
ing above the ground and below the ground twe complete
metallic circuits, each parallel to the other and about two and
one-qnarter miles in length. In 1889 Thompson suggested that
electric waves would Dbe valuable for transmitting signals
through fog, and two years later Trowbridge suggested that
conmunication could be established by means of magnetic in-
duction between two separate and completely insulated circuits.

A Long Step Forward
IR WILLIAM IIENRY PREECE, the distinguished Brit-

ish electrical and telegraphic engineer, in 1892 invented a
methed whicl united both conduction and induction as the
means of affecting one circuit by the current flowing in the
other. In this way communication was establishied between two

points on the Bristol Channel and at Lochness in Scotland. A~

device for detecting electro-magnetic waves, known as the
coheror, was invented by Branly in the same vear and coun-
tributed greatly to the advancement of the art of wireless com-
munication.  In 1894 and 1895 Rathenau and Smith respec-
tively conducted experiments in connnunication by conduction,
In the latter year Marconi concluded that Hertzian waves
could be used for telegraphing without wires.

Marconi’s Experiments

ARCONI made an application for the first British patent

cn wireless telegraphy in 1890, He conducted successful
experinlents in communication over a distance ¢f one and
three-quarter miles. In the same year the first demonstration
of directional wireless communication, kuown now as the beam
radio, using reflectors, was given in England. Experiments
were also conducted to determine the relative speed of the
propagation of light waves and electric vibrations which actu-
ated a receiver at a distance of one and one-half miles between
reflectors.

In Xarch, 1897, Marconi successfully established communi-
cation over a distance of four miles, and in the same month
balloons were first used for the suspension of radio antennas.

In the month of July, in the same vear. Marconi established
comnunication between the shiore and a ship at sea. 10 miles
distant. In September and October apparatus for radio com-
munication was erected at Bath, England, and signals were
received from Salisbury, 34 miles away. On November Ist

Marconi erccted a station on the Isle
of Wight and communicated over a
distance of 1424 miles. On Decem-
ber 6th signals were transmitted
over a distance of 18 miles from ship
to shore. and on the next day the
first floating wircless station was
completed. In 1898 the first paid
radiogram was transmitted irom the
Isle of Wight station, and in the fol-
lowing year a French gunboat and
two American battleships were
equipped with radio apparatus. In
July of the same year three British
warships, equipped with Marconi
apparatus, interchanged messages
over a distance of 84 land miles.

Commercial Stations
ON February 18, 1900, the first

German commercial land sta-
tion was opened and on the 28th of
that month the first German liner
fitted with radio apparatus communi-
cated with this land station over a
distance of 60 miles. In November,
the first Belgian land station was
completed.

In the vear 1901 radio was used
to report many marine accidents, and
numerous lives were saved by the
arrival of ships directed by radio to
the scene of the accident.

On March Ist of the same year a
public wireless telegraph service was
established between the five princi-
pal islands of the Hawaiian group,
and on October 15th the first aerials
were erected for experiments De-
tween Newfoundland and Poldhu, in
Fngland.

Transatlantic Telegraphy

N December 12, 1901, the letter

S was received by Marconi
from Poldhu, England, at St. John's,
Newfoundland, a distance of about
1,800 miles.  In the same year Pro-
fessor Reginald A, Fessenden ap-
plied for a United States patent on
improvements in wireless transmis-
sion apparatus emploved for the re-
production of speech or other audi-
ble signals, It is interesting to note
that in connection with this appa-
ratus he contemplated using an al-
ternating current generator having
a frequency of 30.000 cycles per sec-
ond. Professor Fessenden was
granted a number of United States
patents dealing with radio telegra-
phy Dbetween the years 1890
and 1905, (Continued on page 284)
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- - Condenser Reproducer Is Latest Development in Radio

Metallic Plate Speaker
Operates on “Condenser
Principle” and Gives
Surprising Response
Over the Entire Audible
Frequency Range

Above is a photograph of the nexw condenser speaker aith the

inventor pictured at the left.

The neaxe speaker is approximately

one-eightly inch thick and consists of two metallic plates separated
by a substance called Kylite.

|

An Electrostatic Loud Speaker

HE first clectrostatic or  condenser speaker in  this

country to be made available to the radio public has been
— ammounced by the Newcombe-Ilawley laboratories, of the
Jl;n]rted Reproducers Corp., and is the invention of Mr. Colin
Nvle.

Metallic Plates

HE speaker consists of two metallic plates separated by a

dielectric.  The surfaces of the plates are charged or
polarized with a voltage of about 430 volts and a 201-A type
tube can be used for rectification in the biasing unit as shown.
The polarizing device is a part of the complete speaker which
makes the unit adaptable (o any radio receiver regardless of
the tvpe of tubes
used.  The design
of the plates de-
pends to some ex-
tent upon the
biasing voltage and
upon the frequency
response desired.
The dielectric dia-
phragm vibrates
between the plates
and to insure that
the diaphragm re-
mains in close con-
tact with the crests
or corrugations, the
plate is made
slightly convex
toward the dia-
phragm. The back plate is perforated to permit free passage
of the air waves between it and the diaphragm. The plate is
fairly stiff and is made of steel or aluminuni.

201-A
——

GO

IMF

TO AMP.

500 vOoLT

CONDENSER
SPEAKER

The above schematic diagram shoaws hosw

the condenser speaker is connected in the

circuit of the biasing unit. An ordinary

201-A fype tube acith grid and plate con-
nected is used as the rectifier.

The Diaphragm

N order to obtain a large output, it is necessary that the

diaphragm be as thin as possible and vet have a high di-
electric strength. The material now used is a special com-
position called Kylite and is about .005 inch thick and has a
dielectric strength of over 2000 volts, insuring a good margin
of safetyv. The front of the diaphragm is coated with metal.
Beaten leaf is perhaps the most satisfactory material, but a
spraved metal coating is used.

Biasing Potential

HE force on the diaphragm, at any frequency, is propor-

tional to the product of the biasing potential and.the alter-
nating voltage input. The energy output with constant input
is therefore proportional to the square of the biasing voltage.
This, however, is only true within certain limits, for if the
biasing voltage is raised too high, the diaphragm is drawn
tightly against the back plate and placed under considerable
tension. A decrease in efficiency would then result especially
at the lower frequencies. With the units constructed at present.
a biasing voltage of 300 to 600 volts is the maximum that
should be used. The circuit of the biasing unit which is used
with the speaker is illustrated here. As shown, his unit is only
operative when connected to an output device giving a closed
d.c. path for the passage of the biasing charge. 'The simplest
connection possible emploving no auxiliary apparatus at all
is illustrated helow. If the connection to C— is used, the im-
pedance between C— and C+ should be small. DPower packs
can be adapted for furnishing the biasing voltage, if desired.

Design

HE design and shape of the condenser loud speaker may
take the form of a tapestry hanging, a fireplace shield, or
a screen. Its thinness makes it adaptable to many unique
designs.  Since it is only 14 in. thick, smaller consoles can he

used and the front
i /l\
~,

panels of the radio
sets of the future
may incorporate a
CONDENSER
SPEAKER

condenser repro-
ducer, so that there
need he no evi-
dence of a loud-
speaker. The con-
denser speaker re-
quires less addi-
tional baffle than a
small area cone,
because its own
area acts as a par-
tial baflle. A batfle
which adds a mar-
gin of about 10
inches around the edge of the reproducer has been found to be
entirely satisfactory even for the lowest frequencies.

B-C+

The simplest manner in wohich to use the
clectrostatic speaker is shoaen above. No
auxiliary apparatus is needed.
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: T he photograph
at the left shoaes
the specially
equipped plane
nsed in the tests,
and at the right
are the taco pilots
who conducted
the test in achich
telephone mes-
sages acere ex-
changed betaceen
the plane and the

ground.

|1
g
|

Plane-to-Ground 'Phone Service

NEWLY developed system recently tested at Hadley AR PR
Field, New Jersev, enables airplane pilots to converse with
persons on the ground. A specially equipped plane. which is
shown in the photograph. was used during the tests whereby
conversations were held through an ordinary house telephone.  heights of a hali mile, and this distance will undoubtedly he
The recciving antenna is a straight rod placed on top of the  increased within the vear. [n the very near future, after fur-
plane, while the wind-driven generator is astrut the wing., The  ther experiments and tests have been made, it is expected that
transmitting antenna is a trailing wire. and the transmitting  anvone can communicate with flying eraft through the medium
generator is placed above the airplanc motor. of the ordinary house telephone at no great expense. The
Mr. W. C. Rinus and D. K. Martin are shown scated in an  effects of this achievement are far reaching and will undoubt-
airplane that has been equipped to send and receive messages.  edly further increase commercial passenger trausportation by
Conversations Detween the plane and ground can be held up to  plane.

Slot Machine Radio

COIN-IN-THE-SLOT radio receiver for guests has re-
cently been installed in many hotels in LEngland.  One

At the ieft is a pho- penny allows for five minutes of operation.  The main receiv-
tograph of the front  ing set is shown in the photograph. and the output of this i~
vieww of the Radio-  conpected to 300 pairs of headphones, which is the maximum

maton receiver,

o : number that can be actuated simultancously by the set. The
achich is the main R

R M P e NP . . S . e | .
receiver of the coin- TECEIVET 18 known as t]l.L Radiomaton and is S]l()\}ll here in one
in-the-slot s ystem. Of the larger hotel lobbies where a loud speaker is used to pro-
The receiving set iy vide the entertainment.  Guests can lounge in their rooms with
capable of operating  excellent entertainment available and at a small cost.

300 pairs of head- A number of hotels in this country have also adopted a simi-
phones simultane-  lar system. but entertainment is provided free of charge. and
ously. the listener can choose between two or three programs by

simply operating a small switch.  Radio programs or nmusic
from the hotel orchestra are brought to the guest roonis.

The photograph shoacs
Mr. Rice and liy loud
speakers wsing lami-
nated diaphragms of
Tarying sizes

New Loud Speaker

R. E. L. RICE. of Washington. has invented a new radio

loud speaker which he claims covers the entire scale of
voice and musical frequencies, reproducing them withont dis-
tortion. The reproducer consists of a stack of laminated dia-
phragms of varyving sizes which are attached to the drive rod
of an ordinary magnetic cone unit.

The photograph shows the inventor with one of the piles of
special diaphragms at the left.  In the center is one of the com-
pleted speakers and at the right is a combined laminated dia-
phragm and ordinary cone reproducer.  Due to the fact that
the diaphragms are of varying sizes, the smaller ones being
adjacent to the unit and the larger ones placed at the outer
edge, it is stated that excellent response throughout the entire
audio range is assured.
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Part 2 of Article Describing the Construction of an Amplifier

Tuned impe-

dance coupled

amplifier has ex-

cellent character-
istics

The above photagraph shows a wviewo of the completed amplifier looking from
the top. The layout of the parts is clearly wvisible,

A Radio-Phonograph Combination

HE quality of receiving set and
electric phonograph reproduction is
largely determined by the characteris-
tics of the audio irequency amplifier. If the
amplifier functions without appreciable dis-
tortion, the quality delivered will be good.
The construction of a double impedance

ceiver was

amphtxer_ having an excellent frequency clude any
characteristic curve will be outlined in ished
this article, wished.

Tuned Impedances

. . is detailed
HE tuned double impedance units em-

ployed in the amplifier are designed to
give greatly increased amplifications De-
tween frequencies of 40 to 200 cvcles.
When used in conjunction with a dynamic speaker. the low
notes roll forth with surprising volume. The increased ampli-
fication is obtained by tuning each impedance unit with fixed
condensers which are placed inside the case of the impedance
coupling unit.

No “Motor-Boating”

AN important feature is the automatic elimination of motor-
boating so that the amplifier can be used with any good
B eliminator. Motor-boating is usually a low frequency beat
of about 30 cycles and as the amplifier has a sharp eut'off at
the low frequency end. the chances of motor-boating are very
slight.  The amplifier also has the capacity of handling a large
amount of signal energy without distortion. Some resistance
and impedance-coupled amplifiers will not reproduce as well
as transformer-coupled audio systems, hecause they are easily
overloaded.  This often happens even though their frequency
characteristics are superior to the transformer-coupled amplifier
in some instances.

Construction

HE amplifier should be built as a separate unit so that it can

be attached to any receiving set and to the output of the
phonograph pick-up when desired. This audio system will
work equally well with any receiver. The three tuned double
impedance units and the output transformer are mounted on the
baseboard as are the sockets. A binding post strip is placed
at the rear of the bascboard. The layout of parts can be scen
in the photograph. The A.C. flament transformer is mounted
at one end and supplies hoth the 214 volts and 714 volts alter-
nating current for the 227 and 230 tubes. The haseboard can
be of wood, hard rubber or bakelite and mayv be attached to the
front panel by means of sub-panel brackets. A switch and
milliammeter are mounted on the front panel and connected in

HE construction of an

electric phonograph was
presented in the last issue
of this magazine.
described so
that the builder might in-
set
An amplifier for
use with both the radio set
and the electric phonograph
in this article
and is not difficult to build.

the circuit as shown. The resistance R is
rated at 10 ohms and R1 should be a wire-
wound variable resistor of about () to 1000
ohms. R2is a 20-ohm resistor.

In order to obtain an electrical balance in
the filament transformer circuit, a center
tap resistor is used across the secondarv
or filament winding. T'he center tap of the
resistor which is wired across the 215 voh
winding is connected to B plus 45 volts
and the resistor emploved across the /1,
volt winding is connécted to one side of the
1000 ohm resistor designed as R1. 133
volts is used on the plates of the two 227
tubes and 300 to 425 volts on the plates of
the two 250s. An output impedance and a
condenser protect the loudspeaker winding
when an ordinary reproducer is used. However, when a
dynamic speaker is employed. the output impedance is not
necessary, as these last mentioned speakers are equipped with a
special coupling transformer, incorporated in the speaker at
the factory.

No re-

that he

Wiring the Amplifier

THF, actual tinie taken to wire the amplifier after all parts
have heen mounted should not exceed an hour. The Jayvout
is such that all connections are short. If a sub-panel is used.
the wiring will be somewhat more complicated. but a neater
appearance will result.  All leads carrying A.C. voltages should
be twisted together. The correct C hias can be determiner hy
watching the milliammeter in the output plate circuit. No de-
flection of the needle should be noted when the bias is correct.
The variable resistor R1 makes it possible to change the C bias
easily.

The layout and size can, of course. be changed to suit the
builders’ requirements. Incidentally. the amplifier is excellent
for the magnification of television signals.

Installation

HE diagram clearly shows the connections which must he

made from the input of the amplifier to the radio receiver.
The two leads from the phonograph pick-up are connected to
P and B plus 45 posts on the first double impedance unit. The
switch on the phonograph turn-table provides for changing
from radio reception to phonograph reproduction. The B
supply can be obtained from vour present eliminator if sufficient
voltage is delivered for the operation of the two 230 tubes
which are parallel in the output stage.

Distortionless Power Output

CONSIDERABLE volume or power output is necessarv
for good reproduction. The quality obtainable from any
amplifier depends upon  the irequency characteristic und

Names of manufacturers supplied upon reguest
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to Be Used 1in

amplitude characteristic.
Briefly, it depends upon
the volume or power out-
put which the amplifier
can handle without dis-
tortion.  Generally, the
areater the available dis-
tortionless power output
the better will be the
tone quelity, even though
all of the available power
is not used. Some ampli-
fiers show satisfactory
irequency characteristics
and the amplifications of
audio frequencies may be
uniform, indicating that
the amgplifier should deliver good quality. Actually, this may
not be the case and the tone quality with even a moderate
amount of volume may be bad due to the inability of the
amplifier to handle much volume without distortion. In other
words. it has a very limited handling capacity. In the tuned
double impedance amplifier. the maximum available distortion-
less output of any tube can be realized. This is made possible
by the use of impedance as grid leaks and by the elimination of
magnetic coupling between the stages. The impedance grid
leaks prevent the possi-

Science and Invention

A milliammeter and a switch are mounted upon the front panel. The neat
appearance of the amplifier is apparent im this view,

8]
(9]}
(3]

the Combination Radio-Phonograph

will affect the frequency
characteristics and re-
duce the amplification at
low firequencies. The
power output of a trans-
former coupled amplitier
is limited by the fact that
it is necessary to prevent
the gencration of grid
currents. The normal
operating potential of
the grid must be held at
a sufficiently negative
value to prevent the sig-
nal variations of grid
potential {r om causing
the grid to become posi-
tive in respect to the filament. Grid currents are generated if
the grid becomes positive, the secondary of the transformer is
partially shorted and the external impedance of the preceding
tube is reduced. The voltage across the secondary of the trans-
former is reduced and distortion results.

The power output of the tuned double impedance coupled
amplifier is not limited by any of the above-mentioned effects.

By using two 250 tubes in parallel it is possible to obtain
twice the power output of one 250 with the input voltage neces-
sary to operate a single

bility ¢f tube blocking
and the absence of mag-
netic coupling eliminates
distortion of the wave
form of the signals. The
normal operation poten-
tial of the grid can bhe
adjusted to the center of
the straight portion of
the characteristic curve
of the ube. The maxi-
mum voltage amplifica-
tion of each tube is util-

the audio amplifier.

A TUNED AUDIO AMPLIFIER

HE quality of any receiving set and also that of phono-
graph reproduction is dependent to a great extent upon
The outfit shown here will reproduce
frequencies as low as 40 cycles.

istic curve is exceptionally good.

tube of this type.

The power output of a
tube is proportional to
the square of the input
voltage. The character-
istics of the 250 tube
shows that in order to
obta:n the 4,650 milli-
watt output with maxi-
mum plate voltage, a sig-
nal input voltage of 588
volts rams. (0.7 times
the grid bias voltage) is

The frequency character-

ized. Tf the builder
wishes, he may buy a
phonograph amplifier complete from the manufacturers. There
are several good amplifiers of this type now on the market.

General Considerations

HE receiver used in the combination radio-phonograph need

not have more than 2 or 3 tubes, one or two stages of radio
frequency being sufficient. When used with the tuned double
impedance amplifier and a dynamic speaker. the receiver will
furnish a quality of reproduction which would he hard to equal
at any zime. Electrically cut and reproduced phonograph rec-
ords furnish excellent programs when

necessary. Sullicient
voltage amplification
must be used between the detector and the grid of the 250 tube
if its greatest power output is to be realized. The amplifier de-
scribed here insures the necessary voltage gain. The 250 tube
is not particularly adapted for use in a push-pull stage because
of the high signal voltage necessary to operate it at anywhere
near its maximum output.

The bias for the tube should be obtained by the drop across
a resistor in series with the B— return, and it will be found that
this compensates for changes in plate voltage, which may occur
as a result of line voltage variation.

static 1s troublesome or when the listener
does not care to use the radio receiver.
Operation

ROM the wiring diagram it will be
seen that the amplifier is similar to
the dounle impedance coupled types. ex-

cept for the fact that the impedance units
are tuned by means of fixed condensers
placed within the case. These condensers
enable the amplifier to be tuned so that
an excellent characteristic curve results.
\With an amplifier of this kind it is pos-
sible to realize the maximum voltage am-
plification of the tubes emploved. The

o

use of impedances as grid leaks precludes
any possihility of tube blocking or rectifi-
cation, which are common causes of dis-
tortion in ordinary impedance and resist-
ance coupled amplifiers. The power out- g

o,
i

1”}_, |

GROUND

R
o
25V. aB+45
AC ’

R3

& 5 V. B+
B+135 “A.C. 300-425 |

put of these latter amplifiers is curtailed

OF
DETECIOR

—

by blocking and rectification, which ma-

teriallv  affects the handling capacity.
That is. unless the coupling condensers
used are of low value, which, however,

A picture diagram shozcing the hook-up of parts appears abowe.
taco 2505 are used. TDI-1, TDI-2 and TDI-3 are the tuned doubled impedance units. C1
has a capacity of one mfd., C2 taco to four mfd. and C3 has a capacity of one mfd.

Tawo 227 type tubes and
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New Radio

Devices

A Versatile Device

CLEVELAND manufacturer has recently announced

what he terms a “multi-unit.” It has a remarkably wide
range of usefulness and is adaptable to more than twenty differ-
ent uses as a piece of radio apparatus. Some of the more im-
portant emplovments are as follows. It can be used either as a
short-wave receiver, a short-wave adapter, a screen grid pre-
amplifier, a remote control adapter, an extra stage of r.uho fre-
quency amplification, a wave-trap, and an audio oscillator and
the like.  As may be seen in the photo-
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graph, the binding posts are arranged on " 2 3
the panel. making all or part of the cir-

cuit available for any of the various uses.
Plug-in coils are furnished and make it
possible to cover the short-wave and
broadcast wave-length bands. The unit
can be obtained, furnished with a 4-prong
adapter plug or with a S-prong adapter
plug for use in the detector socket of an

__I

MI{\MNV‘—

A

Above is a photograph of the combined
unit awhich can be used in more than
twenty different acays. At the left is the
circuit diagram of the unit. By the use of
plug-in coils, both short-wave and broad-
cast zeave-lengths can be covered. The
binding posts marked on the diagram are
conveniently arranged on the panel.

electric set.  All the parts employed are

of high quality and the unit undergoes o
rigid tests before leaving the factory. $ !
“Rainbow Dial”
RADICAL  de-

parture from the
design of radio dials
has heen inaugurated
by a Mas sachusetts
manufacturer. T he
escutcheon plate is
ultra-modern in  ap-
pearance, but the out-
standing feature is a
rainbow effect. When
the recetver is turned
on, the ground glass
front lights up and a

The above drawing shows the
construction of the kaleidoscope
dial. At the right is a photo-
graph showing the modern
escutcheon plate.

single figure appears. As the
dial is turned, the figure
tades out and another one
takes its place, only to stand
out for a short time and then
to disappear, giving way to
a new figure. This effect is
accompanied by a play of
vari-colored light which acts
as a bhackground. A roll con-
taining a translucent screen
of various colors revolves
around the dial light and the
numbers on the drum are cast
up to the ground glass in con-
junction with the colors. The
drawing shows the construc-
tion of the new dial.

Center Tap Resistor

A\I improved center tap resistor for hum control in alternat-
ing current tube circuits is now being made by a Brook-
Iyn radio concern. This is a strip resistor provided with a
movabhle center contact which swings over the mid-portion of
the winding. A(l)ustment is made with a screw-driver, which
engages the slot in the shaft. The device is of the one-hole
mounting type and comes in resistance ranges from 6 to 500
ohms. llle circuit diagram shows the resistor in use across the
secondary of a filament transformer. The grid return of a tube
operating on raw A. C. can he made to the center tap. The
resistor provides the necessary electrical center for compensat-

ing the circuit
ADJUSTING
sLoT—" AJ7
i

for unbalance, TERhﬁINAL

The adjustment
for minimum
hum should be
made when no
signals are
b(‘mg received
while the center
tap is varied. 1f
grid bias is se-
cured by means
of a voltage
drop across a
resistor suitably
by-passed. one
end of the re-
sistor should he connected
to the center tap. with the
other end of the resistor
connected to the B minus
and to the grid.

STRIP
_RESISTOR

N~
CENTER
TAP

TERMINAL
~—

CENTER

TAP
? NS

'

(000000

<A . C. >

The illustration at the right
showes the cemter tap resistor for
use in A. C. filament circuits. It
can be adjusted by means of
screxe-driver, achich engages the
slot in the shaft. The circuit dia-
gram shoacs the manner in achich
it is connected across the second-
ary of the filament transformer.

Names of manufacturers supplied upon request
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A Monthly Question and Answer Department Conducted with a
View Toward Helping Radio Constructors and Experimenters

age of 250 and would like to know how

Buckled Plates
(717) 1. Kafilides, Jersey City, N. J.,

writes :

(). 1. The plates on my storage bat-
tery have become warped out of shape.
What is the cause of this?

A. 1. Buckled or warped plates may
be causcd by too high a temperature.
T.ead will, of course, expaud upon the
action of heat, and since it has a very

L

RADIO
ORACLE

Devoted Only to Queries of
General Interest

I may secure the proper C bias.

A. 1. Doubtlessly this query will in-
terest a large number of radio ians, as
there are many who will desire to
change their present equipment and suh-
stitute the new power tube for the 171
or 171-A, which is now employed in the
last audio stage. The schematic dia-
gram reproduced here shows the correct
b manner in which to use the new 243

low elastic limit when once expander,
it will stay in that condition. Maost
huckled plates are caused by continued over-
discharge or lack of charge. An unequally dis-
tributed chemical action at the plates will
result in unequal heat distribution and will
cause irregular expansion at different parts
of the plate. This results in bending and
buckling. Prolonged discharge causes ex-
pansion, especially if the sulphate formed is
crystalline in structure. On discharge, the
active material which changes to the sul-
phate ticreases in volume, and this ex-
pansion may exert pressure on the grid,
causing it to bend. Hard sulphate, formed
in patches, will reduce the con-
ductivity of the plates and cause

direct current; therefore. it is necessary to
adopt a means for {eeding the plate voltage
to the amplifving tube. The resistance. R,
is used for this purpose. although a choke
coil could be used. If the choke coil were
employed, it would be necessary to eliminate
coupling between the plate choke and the
inductances in the band-pass filter. The out-
put impedance of a 201-A type is such that
the capacity of C should be .000175 mi. and
that of C1 .00285 mi. These capacities can-
not be obtained in one condenser, and a small
variation in capacity is not appreciable. By

type power tube. The resistor, R,
which is placed across the secondary of
2.5 volt filament transformer should have a
variable center tap and preferably a resis-
tance of 40 to 60 ohms. The C bias can be
sccured by comecting a 1,500-ohm resistor
between the grid return and the center tap
of the filament transformer resistor. This
is designated in the diagram as R and is
by-passed by a condenser, C, having a capac-
ity of 2 to 4 mfs. The grid return is con-
nected to the B—and thus the bias is secured
by the plate current drop through the re-
sistor R1. Tt must be remembered that
when using this method for obtaining C
bias, the plate voltage available
will have to be 300 volts, in

the active material which is not
covered up to be worked at ex-
cessive rates, even under nor-
mal comd:tions.  This also re-
sults in high temperatures in
certain ¢pots and unequal ex-
pansion Iollows. LEven at low
rates of discharge or charge, a
battery plate which is badly
sulphated may become buckled.
When acid 1s mixed with water,
heat is liherated. On charge,
the acid produced at the surface
of the plates mixes with the
water. At excessive rates of
charge tlie heat may be so great

order to allow 250 volts for the
plate potential and 50 volts
negative bias for the grid of the
tube. If the plate voltage avail-

able is less than 300 volts, the
bias is probably best secured by
means of a C battery.

o—

If the C bias is secured by
using the drop across a resis-
tor, it will necessarily be sub-

TO LAST I.F
AMP TRANSF

P e L

FILTER

0

tracted from the plate voltage
available. The center tap of
the resistor can be adjusted un-
til a.c. hum is eliminated, and
the grid and plate voltage can

be correctly adjusted with a 50

and irregularly distributed that
the plates become buckled or
warped.

Band-Pass Filter

(718) C. P. Ashton, Sturgis, Michigan,
asks:

Q. 1. Will you kindly furnish me with a
hook-up of a band-pass filter to be used in
the i. 1. amplifier of a superheterodyne and
tell me low to wind the coils, in order to
obtain a peak frequency of 90 kilocycles
with a band-pass 10 kilocycles wide? I am
now using 201-A type tubes.

A. 1. On this page you will find the
hook-up of a band-pass filter and the man-
ner in which it is connected in the receiver
circuit. This filter should be used between
the last intermediate amplifier tube and the
second detector. It serves to couple the
plate of the last intermediate amplifier tube
and the primary winding of the last inter-
mediate frequency amplifier transformer. A
band 5,000 kilocycles wide is afforded on
each side of the peak frequency, which, in
this case, is 90 kilocycles. The first con-
denser, C, would normally be connected to
the plate of the last intermediate frequency
amplifier tube, but under such conditions it
would be impossible to apply any plate volt-
age, sincz the condenser would not pass

The above schematic diagram shoacs the hook-up of the 90-kilocycle
band-pass filter for use in superheterodyne receivers. ]
nected betweeen the last intermediate frequency amplifying tube and

its transformer.

obtaining a number of small capacities and
placing them in parallel or series as re-
quired, a value closely approximating that
needed can he obtained. The resistance, R,
should be of the non-inductive type. rated at
18,000 ohms. The coils, L., should have an
inductance of 0.98 millihenry. These coils
consist of 272 turns of No. 30 enameled
wire wound on a form having a diameter of
114 in. Greater selectivity will be gained by
using a band-pass filter, but the effective
resistance of the coils and condensers will
cause losses. These, however, are usually
slight, because most i. f. amplifiers have
sufficient amplifying powers to permit a
slight loss without changing the performance
of the superheterodyne receiver.

C Bias for Type 245 Tube
(719) R. H. Bowker, Greenwicl, Con-

necticut, writes:

Q. 1. 1 intend to use one of the new 245
power tubes in the last stage of my power
amplifier, lighting the filament irom an a. ¢
source. I will use the maximum plate_volt-

milliampere  milllammeter  in
the plate circuit, if there is any
doubt as to their value. I
the needle is deflected down-
ward, the C bias should be
raised or the plate voltage lowered. Ii the
needle kicks upwards, the plate voltage should
be incrpased or the grid bias reduced.

It 1s con-

TYPE 245
o —0
E T0
i SPEAKER
i | COUPLING
o]
.25V
AC.
o 1
A'CI m
g (=]
B~ B+
. 250V,

C bias for the neaw 245-type power tube may

be obtatned from the “B” climinator by using

the drop across a resistor R1, as illustrated
, abowe.




Science and Invention

July, 1929

A Monthly Fun Page for Those Who Enjoy a Laugh

Scientific

Humor

Original Jokes for Our Readers by Our Readers

236
THE CONNOISSEUR
Visitor:  Can you tell me the age of this
prehistoric skull ?
Waknex:  Hundred thousand and four

years, seven months and three days.
Vistror: How do vou know it so exactly?
Waroex:  The professor who found it
said it was a hundred thousand years old and
he found it in Mexico fonr years, seven
mnnths and three days ago—Hubert Slouka,
sechoslovakian Corre r/vomlml

IS HOUSE SO SMALL?

R Mrs. Rarper:

[ s Have you seen my
"-.__ new belt around
=_ the house?

Mr. RarPER:
No, but if you
get any fatter it
will just about go
around the house.
e —/Henry ol Court-
—.g MOV,

ITS FIXED ALREADY

TFax: I think that somctllmo‘
with this thing, can vou fix it

Repair Max: Can't do a thing for you,
it's a fixed condenser.—F. S. bazmchm

wrong

SOUNDS UNSOUND

Nep: TIs that movie company a sound
institution ?
Lp: Well, their pictures are.

—Dlat . Gordon.

THAT'S SAR-
CASTIC

Sweer Yourxa
Tuixa: Oh, dear.
I bumped my crazy
bone !

He: Well, comb
the hair over it and
* the bump won't
show.

—Norma Jennings.

First Prize—$3.00

FLIP-FLOP

Syart: I sce where a new airplane is
equipped with a kitchen.

Saarter:  Yeah, and when the cook
wants to toss a 1)cmcake I guess he stands
still <m<1 asks the pilot to loop the loop !—
Lienry . Courtney.

LL jokes published here are paid
< for at a rate of $1.00 cach;
$3.00 is paid for the best joke subl
nuft(’d cach month.

Jokes must have a scientific strain
and should be original.

Wirite cach joke on a separate sheet
of paper and add youwr name and ad-
dress to each.

Unazvailable
returned.

maierial  cannot Do

AT LAST THE LAST WILL LAST

An Irishman speaking to his wife who
has bought him a pair of shoes:

“That’s a fool thing to do—vou houglht
me a pair of shoes which are too small!
I won’t be able to put them on until I've
worn them a few days."—E. Fricdberger.

SCIENTY SIMON SCIENTIST

NOT A HORSE

Heesy: But I'm sure T'm right. T bet
my ears on it.
Wrerey: W hy. dear, T wouldn't gn to

such extreme length\ it 1 were you'!—ZLnla

C. Hull.

CAPITAL EXCUSE

Wirie: You should always dip your soup
away from you.

ErFrciexcy Exeert: What!  And lose a
motion on every spoonful *—Gleason Pease.

CALL FOR AL e

COLD LIGHT .| /////////Q i
“Is Jane Wilkins -ssddamsionn., W éz if
old?” v f%ﬁ"ﬂiﬂ,’ﬁ(’qr — 4
they carried, in her v&JL’ _&._«*} Jc,//}év
o L

“Old? Say when /77>

birthday cake last | Jh
time,  six  guests e,
fainted with the //// /
heat.” i
SPORT PROGRAM
Teacwer: Tommy, what is a whirlpool 3

Toxwyy: A whirlpool is a merry-go-
round for fishes.—Joe 1 illiams.

REGISTERED MALE

Sne: How do vou play hookey
vour correspondence school ?

Hre: Oh, that's easy. 1 send them an
empty envelope.—Georye Aberer, Jr.

from

WHICH SPOT

Zoo  MAXNAGER:
If the leopard gets
out of the cage.
shoot him on the
spot.

Guarn: Yes, sir,
which spot ?

—Harry Cole.

i wELL .)oe rJoN THAT THE\I- | BUT NEX‘FI rP‘ND e T

| Have coueReD Thnt OLLOWIN

|5 swamp Wit o THEQE' sMACK’ |© ;A i,
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60,-« \

1]
T 2\\e
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LATEST PATE

Telephone Cabinet

T
!'! "

_"‘-: Lnl il

No. 1,702,614, issued to Thomas Francis Mur-
phy. The invention, shown above, is a com-
bined table lamp and telephone cabinet. The
lamp is enclosed in the hollow base and a
door is provided for removing the telephone.
A spring winding drum holds the telephone
wires, and the shelf supporting the phone
may be swcung outawardly achen the door is

opened.

Loud Speaker

No. 1,702,399, issued to Ford E. Beidler.
The obiect of this invention is to provide a

LIL1 L 2L 2 Iy 20 EL AL LI LA L2y 50T 2T

loud speaker in which the diaphragm is in

the form of one or more cones, supported

entirely by the driving rod and adapted to

be mounted in a horizontal position adjacent
to the ceiling.

Radio Antenna

No. 1,703,870, issued to Charles S. Dema-

rest. Fhe antenna shozen belowe is intended

for use for tramsmitting an unpolarized

heam of radio energy. [ consists of a para-

boloid of conductors, each conductor bheing a

parabola lying <vithin the surface of the
paraboloid.

Science and Invention

Notice to Readers:

These illustrated and described devices
have recently been issued patent protection
but are not as vet, to our knowledge, avail-
able on the market. We regret to advise
that it is impossible to supply the correct
addresses of inventors of the devices to any
of our readers. The only records available,
and thev are at the Patent Office at Wash-
ington, D. C., give only the addresses of the
inventors at the time of application for a
patent. Many months have elapsed since
that time, and those records are necessarily
inaccurate. Therefore, kindly do not re-
quest such information, as it is practically
impossible to obtain up-to-date addresses.

Bedstead Book Holder

/")

No. 1,699,853, issued to James Emile Moran.
The above invention is a reading bracket
ahich is adjustable and adapted for attach-
ment to the bed. Means are provided for
holding a hook or magazine in an inverted
position, so as to he wisible by the person
lying in bhed. The book is supported by a
base plate and held in place by a pair of
side strips connected to the end of this plate.
4 swinging U-shaped member is provided
for clamping the holder to the bedstead
frame and a pair of jaws are provided to
engage the frame. The jaacs may be locked
in clamping position. One of the jaws of
each clamping member has a shoulder in
achich the adjacent arm of the U-shaped
member is seated achen the bracket is in use.

Motor Vehicle Chassis

No. 1,704,451, issued to Othmar Windberger. .

The wehicle showen above is cquipped acith a
tubular supporting member in place of the
usual underframe. The frame tube is
lengthened beyond the avheel axle and forms
the support for the fuel tank, spare awheel
and other equipment. Such a frame in the
form of a continuous tube, extending from
end to end, offers may advantages. It makes
it possible to Incate the car body lvacer than
hitherto, and this acithout the frame tube
projecting into the car body. For driven
axles a continuons tubular frame provides a
drive in the usual manner, even achen its
axis is placed loacer than the centers of the
acheels. The driving mechanism is arranged
in a casing and mounted like a saddle above
a slot in the frame tube.

257
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Magnetic Agitator

No. 1,705,162, issued to Leo J. Wahl. The
drink mixer illustrated here has a rapidly
oscillating element for stirring the liquid
avhich is actuated by an electro-magnet sup-
plied awith alternating current of the cus-
tomary frequency of about 60 cycles per sec-
ond. Means are provided for adjusting the
spacing betwceen the electro-magnet and
armature,

Vibrating Toothbrush

No. 1,703,642, issued to William F. Sticht.
T his toothbrush has a chamber in the handle
awith a bore leading from the chamber to

the bristle portion acith a magnetic vibrator
in the handle. A stem on the wibrator ex-
tends into the bore and produces rapid im-
pacts against the end portion of the bore.

Match Box

No. 1,703,671, issued to Edzcard B. Hough.
This invention provides a match box with a
pair of covers in one or both of achich may
be disposed a package of book matches.
The match box is so arranged that inm order
to light a match, achen taco books are used,
the match may be placed acith the head be-
twween the striking surfaces of the match
boxes, cover closed and the match given a
quick pull.  The construction ensures that
matches are not only rasily lighted aithout
breaking but prevents the entire box from
becoming ignited.
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Smokeless Powders
(2314) Chas. E. Coup, McKeesport, Pa.,
writes
Q. 1. Kindly list several formulas for

smokeless powders.
A, L. We are listing below a number of
the formulas requested :

1\"0. 1
Shot-Gun  Rifle
Nitrocellulose, insoluble.. ... 72.3% 72.8%
Nitrocellulose, soluble. .. ... 245% 25.00%
Metallic nitrate............. 0.7% ———o
Camphor and Diphenylamine 1.0%  1.0%
Moisture ... .o 1.5% 12%

This is a gelatinized rifle powder con-
taining 37 grains gelatinized dense shot-
cun powder.

No. 2
Solenite. a smokeless powder for rifles,
conststs of the following:
Nitroglyeerine ... L 34%
Niwrocotton, scluble......... . ..., 03%

Mineral jelly. ... oo 3%

This mixture is gelatinized with acetone
and made in the form of translucent short
tubes of light brown color.

No. 3

A powder known as “smokeless diamond”
which is used for shot-guns, has the follow-

ing formula. This is a 33 grain bulk
powder.

Nitrocellulose, insoluble............ 6.9%
Nitrocellulose, soluble.............. 6.6%
Metallic nitrates. ................ .. 15.0%
Vaseline ........... .o oo 2.5%
Charcoal ............ ... ......... 5.6%
Moisture ... 1.3%

The new Experimenter Company’s smoke-
less for shot-guns has a 36 grain fibrous
bulk powder.

Nitrocellulose, insoluble........... 50.00%
Nitrocellulose, soluble............ 25.80%
Metallic nitrates. ..ol 12.0%
Nitro-hydrocarbon ... ... . ... 7.0%
Vaseline ......... ..o 5 3.5%
Moisture ... e 17%
&
g WIRE
HANDLE
FINE
TUNGSTEN
OR
PLATINUM
WIRES
SPONGY
PLATINUM
The automatic gas lighter 1s illustrated
above. A avire handle supports a number of

fine avires to achich is attached a ball of
spongy platinum,

C

Oracle

Gas Lighter

(23153) Paul Kimmerman, Omaha, Nebr.,
asks:
(). 1. T have purchased an automatic gas

lighter which, when held in the gas flow,
becomes red and ignites the gas. [ am en-
closing a sketch of the lighter and would
appreciate information as to how it works.

A. 1. The drawing submitted by the
querist has been reproduced here with parts
marked hy the editor. A wire handle sup-
ports a number of fine hair-like wires of
tungsten or platinum. A small ball of spongy
platinum is attached to the wires. Spongy
platinum is finely divided metallic platinum
which has the property of absorbing large

The Orucle” is for the sole bencfit of
all scientific students.  Questions will be
answered here for the bencfit of all. but
only matter of sufficient interest will be pub-
lished. Rules under which questions will
be answered:

1. Only three questions can be submitted
to be answered.

2. Only one side of sheet to be written
on: matter must be typewritten or else
written in ink; no penciled matter con-
sidered.

3. Sketches, diagrams, etc.. must be on
separate sheets. Questions addressed to this
department cannot be answered by mail free
of charge.

4. 1 a quick answer is desired by mail, a
nominal charge of 50 cents is made for each
question. 1f the questions’ entail consider-
able research work or intricate calculations.
a special rate will he charged, Corre-
spondents will be informed as to the fee
before such questions are answered.

|
|

quantities of oxygen, since it possesses a
large surface compared with its mass. Plat-
inum black is of similar nature and absorbs
more than 800 times its volume of oxygen,
which acts as a vigorous oxidizing agent
when in this condition, so that hydrogen
or other inflammable gases are spontaneously
ignited under -its influence.

Radium Clock

(2316) Lloyd A. Worthington, Brooklyn,
New York, writes:

Q. 1. Will you publish a diagram of
the so-called radium clock and teil me how
one may be constructed?

A. 1. Lord Rayleigh is the inventor of
what is known as the radium clock, which
1s nothing more than an electroscope in a
vacuum. This is illustrated here. A glass
tube or bulb is evacuated and the lower
part lined with tinfoil, which is connected
to the ground by a wire. There are two
strips of gold lcaf, which are electrificd
by means of the Beta rays, which are a
stream of electrons shot off from the ex-
ploding radium atoms in the radium salts,
These salts are contained in a small tube
suspended from a quartz rod and are in
metallic contact with the gold leaf strips.
This clock is at present the nearest ap-

proach to perpetual motion, for in 2,000
vears only one-hali of the radium salts will
disappear and only one-half of the remainder
will be dissipated in the next 2,000 years.
The atoms of radium do not explode simul-
taneously and in one million Dbillion of
atoms, only one atom explodes per second.

QUARTZ
R
EVACUATED "--_-OD
GLASS TUBE
L
s RADIUM
SALTS
)
GROUND

A radium clock, at present the nearest ap-

proach to perpetual motion, is shown abewve.

In 2,000 years only one-half of the radium
salts awill disappear.

Cleaning Gloves

(2317) DB. Plotkin, New York City.
writes :
Q. 1. Can you give me a method for

cleaning white gloves on a commercial scale®

A 1. We are giving below the method
for white glove cleaning, describing the
process step by step.

1. Place 1 peck of maple-wood balls about
1)4 in. in diameter in an open-mesh bag
20 by 30 inches in size. Add sufficient white
gloves to fill the bag loosely and tie securely.

2. Place bag or bags in a dry-cleaning
machine, the cylinder of which does not ex-
ceced 30 in. in diameter. Fill the cylinder
to approximately one-sixth of the diameter
with new, clean naphtha, in which 1 pound
of ordinary henzine soap has been dissolved.
Clean for five minutes and drain. (This
removes the surface soil.)

3. Fill the machine again to one-sixth of
the diameter with clean naphtha, in which
has been dissolved alcoholic-benzine soap in
the proportions of 1 quart of soap to 30
gallons of naphtha. Clean for 15 minutes
and drain.

4. Rinse for
naphtha liquor.

3. Centrifuge for three minutes.

6. Inflate each glove and evaporate the
remaining naphtha in a non-corrosive rotat-
ing cylinder by circulating warm air (not
exceeding 110 deg. F. in temperature). De-
tailed information and approved processes
for cleaning fur and leather garments will
be found in Technologic Paper of the U. S.
Bureau of Standards, No. 360, which can
be had by sending ten cents to the Super-
intendent of Documents, Government Print-
ing Office, Washington, D. C.

five minutes in parafin-
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Pick the job you
want and fill it
in nine months

I'REE BOOK COUPON
RADIO INSTITUTE OF AMERICA Dept. Ex-7
326 Broadway, New York, N. Y.

Gentlemen: Please send me your FREE 50-page book which
illustrates the brilliant opportunities in Radio and describes
your laboratory-method of guaranteced instruction at home.

< 1 1

o Address o =

RADI® INSTITUTE HF AMERICA ¥ % %
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This Man Made |
551700 |

| in 3 Weehs!
E’ (OVER $17000 weekly

profit is averaged by
W.V.Jones. W. D. Fauley,
W.Va,, earned $257.00 in
21 days. Shedrick, of Ohio,
cleaned up $177 in 4 days.
These are typical examples
W. V. JONES, Texas of earnings with this most
amazing, gorgeous and beautiful line of electric
+1gns. No experience is needed to take orders for

Dazzler and Rainbow Glow

ELECTRIC SIGNS

Gorgeous, colorful signs with Rainbow Glow
flasher, Sizes and styles to suit any kind of store,
rarage, theatre, etc. Cash or time sales. Commis.
<ion of $12.50 to $50 per order. Unlimited field.

You Can Easily Earn
$100.00 a Week!

Only a few orders a week puts TR
you in the $5,000 class. We work & 1%
with our men—give them detailed Rl
instructions—show them in an &
easy, understandable manner how
to figure and quote prices and help
them sell through our intensive co-
operation. Commissions on sales
are paid promptly. This is a digni-
fied proposition—a permanent conneec-
tionn — and the money earning possi-
bilities are unlimited.

Dazzlers Are the Lowest Price High

Grade Electric Signs on the Market,
€old to Merchants on Easy Terms.

“r o Let us send yon our beau-

rite Iri)fulli\' i]}}llstmr.ms_liook 05
azzler Electric Signs ans

Today full details of big money-
mauking propesition, Some exclusive

territory still available, Write or wire
ar once for conplete information!

CHICAGO SIGN SALES COMPANY
Dept. 84 Charlotte, North Carolina

ELECTRICAL ENGINEERING

Foremost, best- equipped electrical B s D

wchool in erica, 34 years old, oifers

complete practical resident casrae 1 AP0 s LJCHIEE

Commercial _Electrical Engineerin%—ln

One Year - Electrical Engineering—

degree in 3 years. Lacking high school i}
) de up. Shorter resident |

courses available in Armatore Winding,

Automo lhlec., ngt‘bt, Heatland l»’gwex—.d

Bl courses to meet tremendous demand

d men in RADIO, BROADCASTING,

FRIGERATION. Recognizedexpert tuc-\\

uit>. Splendid lzboratory facilities.

EARN WHILE YOU LEARN!

Our employment Department will help you secure £
a:position to which you may devote a part of each
ay, apending _the remainder at the Bchool. Tow
tuition fee. Board and room reasonable. Daily
Broadcastmg‘rw ISN (formerly WSOE) School
atern

orchestra. ities.
Write today for our
FREE, ill

FREE CATALOG flluntrated

catalog. Find out about our specialized method of =
training and the details of our ‘‘Earn Whlie You Learn’ p
Mention age, educstion, and the course You are interested

SCHA‘{% o’t ENGIEEER'NG E. Wells & Jackson

Hwauh

-

ian,
in,

Milwaukee, Wis.

Dept. S. 0. 729A

[NKOGRAD

THE PENCIL &,
POINTED PEN

s1.50 e

SAMESIZEAS

10 DAY FREE TRIAL
Writes with ink amoothly,
answering purpose of pen
and pencil. Never biots,

ecratches, leaksordrie
Makes 3 cn:b:n' 51"“’5875 |
copies at one time FOUNTAIN

with originalinink PENS e 4
aumeircem] SEND NG MONEY.Paypostman$!.50
BaLL LKk 1ax | plus postage. Sent prepaid if cash is
GOLD FOINT sentwith order, Moneyback if notsat-
“';\.wlrw 3 isfied, ~itbin 10 days.
emisencneh INKD OH COMPANY, INC,
"—'—\_ IQ&%‘S‘O Centre St., New York
Send for Inkograph or write for Sales pian booklet,
Big value. — eells on sight — no investment.

Paint Spraying Brings
Quick, Easy Profits—HB
does work of 5 brush painters.
Paints autos, furniture, houses, at
Towest prices, with big profits for you.
s for itself—only 821

Y
lowest_terms brin Practically
no_investment. al.
Write for valnable bulletins
Hobart Brothers Co.,
30 DAYS TRIAL Box S$791, Troy, Ohio.
QUIEHLY Piy's

FOR, 1TSELF. l

y
E'.I
)
B
°..
:

Cards, Stationery, Circulars, Advertisinjz, ete.
Save money. Printfor others,big profit. Junior
Press, 85 90, Job press®11up, Rotary $149. Easy
rules sent. Send for catalog presses, type paper
etc. THE KELSEY CO., $-47, Meriden, Conn.,
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The RISE of the SMALL
INVESTOR

Wage and Salary Earners Now Playing a Major Part in the
Financing of Industries Through the Purchase of Securities
in Small Denominations

NDER the
spreading  in-
vestment tree

the small investor stands—with a

to catch perennial dividend plums.
Since the war, we have heen privileged 1o

observe one of the

greatest influences

hashet

By ALFRED M. CADDELL

security  distribution.”

The World \War is
mainly  responsible
ior the changes which have taken place in
our mvestment structure. A large number
of small mvestors had, of course, been made
acquainted with the
intricacies of

of modern times
busily engaged in
constructive work.
The American
wage and salary
carner has been
taught how to in-
vest his surplus
cash in productive
security  channels,
He has hecome a
partner—16,000,000
strong—in the
world’s greatest
mdustries, and is
providing capital i
funds with which |
to bring new !
cnterprises into
being. A colossal
factor in our fast-

expanding cco-
nomic structure, |
making for indi- |

Phote Brank-Stoller

security finance
before that epochal
event. Public
utility corporations,
especiakly, had
learned the de-
f sirability of
cementing  friendly
‘ relations with the
. great public, which
| they served by in-
| viting their custo-
‘ mers to hecome

partners in their
enterprises. This
called for invest-
ment units in small
amounts, so that
the average home-
owner could par-
ticipate in their
security issues.
Other corporations

£ : saw the wisdom of

vidual and national
prosperity, is Mr.
Everyman.

When thinking
of capital and the
tremendous power
that it i1mplies
people {formerly
associated it with
an ahsolutism and
a stilted dignity,
that was responsi-
ble for a consider-
able social friction.

Mr. E. H. H. Simmons, President New York
| Stock Exchange, says of '“The Rise of the |
J Small Investor” ]

Investor,” covers the subject of acide-
spread investments wery thoroughly
and is most timely. To those of us who
daily come in contact «cith the emormous
business of investing, it is wery important
that a clear line of demarcation should be
drawn between aise inwvesting and irrespon-
sible buying and selling of securities.
“From the standpoint of the actual owwn-

TIIIS article, “The Rise of the Small

bringing their em-
ployees into the
same relationship
in order to foster
self-interest in
their daily tasks,
thereby promoting
efficiency and
building up an in-
valuable “esprit de

corps.” But the
great  1impetus to
small investorship

came with the war,

But the idea of ex-
tending to the
public the privi-
lege of partici-
pating in enter-
prises affecting
their industrial
welfare has
changed that way

of thinking and other means.

suggested far-

reaching  economic

consequences,  To proven to he an industrial blessing.

quote John Moody,
a noted financial
authority, we ob-
serve that “the in-
dependent producer
is becoming a part
of a larger unit;

large units them- take place”
sclves are evolving
mto  still  larger

ones: that we are
witnessing right before our eyes a great na-
tion that is sharing more and more directly
as investors, employvees and managers in hoth
the ownership and development of modern
corporate wealth production. This fact, it
will be seen, is of the most profound signifi-
cance, because it tends to unify the whole
nation in interest. psychologically. with large-
scale, modern methods of production and

ership awhich has come over major business
corporations in this country, it is very grati-
fying to observe the effect of this transfor-
mation on the American people.
stitution of many pillars of owcnership for a
feaw gigantic pillars of finance has made
for a national health and prosperity that
scarcely could have been achieved by any

“From the standpoint of investments, the
acidespread distribution of securities has

this development did
strengthen the confidence of people in the
industries and entrrprises achicl serve them,
that indeed avould be sufficient to acelcome
the great lewveling process in security oacner-
ship that already has begqun and, judging
from ever-mounting success, will continue to

—E. H. 1, Simmons, President,
Neaw York Stock Exchange.

when the govern-
ment, through its
appeal to patriot-
ism, succceded in
marketing among
small wage and
salary ecarners,
billions of dollars’
worth of Liberty
Bonds in $30 and
$100 denomina-
tions, which were
made easily pro-
curable, if desired,
on the installment

The sub-

But if

nothing more than

plan; bonds rep-
resenting no less
than first mort-
gages on the

United States, the
wealthiest country
in the world.
From that van-
tage point of
security education, it is only natura! that
corporate leaders and financiers should look
to this great aggregate of bond holders for
capital to promote industrial expansion.
All that was necessary, it seemed, was to
offer their securities in small denominations
on the order of one hundred thousand $10
shares for a $1,000,000 capitalization instead
of ten thousand shares at $100 or a lesser



July, 1929

number of shares in larger amount. The
public's willingniess and ability to buy was
m evidence, the desirability of wide-spread
distribution was recognized on every hand,
and all that remained was what may be
termed the factor of choice—the proper
and  skilliul  discrimination  between  the
worth of various offerings hoth from the
~tandpoint of possible rise in value and divi-
dend-carning power.

As any casual observer may have noticed,
the growth of the investment participation
since the war has been nothing short of
marvelous.  Prior to 1913, there were ap-
proximately 400,000 names of security
holders on the books of banks and cor-
porations  throughout the United States.
Today, there are upwards of 16,000,000
and the number is increasing rapidly month
by month. During the last six years, new
1ssues of stock have ahsorbed more than
$36,000,000.000 in fixed income investments
alone.  Nor has this huge aggregate in-
vestment heen at the expense of savings
banks, life insurance or other reservoirs
for savings. As evidence of this, in 1910
individual bank deposits amounted to &15.-
000.000,000; today they total more than
£29.000,000.000—a gain of nearly one hun-
dred percent.  Life insurance companies,
building and loan societies, etc., have made
smilar huge gains.

In all this, we may sce both the cause and
cffeet of the problem that the average man
and woman with surplus funds has to con-
tend with: What shall we do with our
money > Some of the largest institutions
in our industrial, hanking and other repre-
sentative walks of life, have answered this
juestion by altering their financial set-up, so
that the rank and file of the nation may get
in step and participate in this onward march.

IFor instance, the shares of the Bankers
Trust Company in New York, which carried
a value of approximately $2,000 each, have
now heen spht on the 10-to-1 ratio, thus
making it possible for a $200 investor to
become a part owner of that institution.
The Irving Trust Company. a banking or-
panization capitalized at £1,000,000,000, has
made its units of ownership available in
$10 par denominations. The great General
Motors Corporation has undergone several
capital split-ups within the last five vears,
and now carries the names of 82413 stock-
holders on its books. FEach split-up has
heen a direct influence in stimulating this
mvestment demand and has been {ollowed
by an incrcase in the number of share-
holders. ~ Since the last split-up no less
than 34,246 names have been added to this
corperation’s investment list.

The American Telephone and Telegraph
Company has also recently increased its
capitalization to a new height—S$2,000.000.-
(00—and offered very valuable rights to
present stockholders to participate in the
appreciation and earnings of the new issucs.
This company now has, as of record De-
cember 31, 1928, 423,520 sharecholders. as
contrasted with 281,149 in 1923, an increase
of more than fifty percent, which is fairly
mdicative of the increased spread of cor-
norate ownership in recent years.

About 23 percent of the stockholders of
the United States Steel Corporation—49.201
to be exact—are employees of that billion-
dollar enterprise, owning 132,037 shares of
preferred and 061,005 shares of common
stock, an average of 1614 shares per em-
ployee-stockholder.  The books of the
General Electrie; the Westinghouse Elec-
tric & Manufacturing, the Woolworth chain
stores and other well-known corporations
in the electrical, transportation and -
dustrial ficlds yield similar information,
proving without a doubt that America is
rapidly becoming not only a nation of
workers, but of investors, who have learned
how to make their money work.

The states of New York and Massachu-
setts have lately amendced their laws per-
mitting financial institutions to change their
capitalizations. )
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Don’ t let

Jalse pride

keep you
from enjoying a

better car

VERYONE rides in a “used” car for every car on the street is

“used”! The newest model is a “used” car after you drive it
around the block. A high quality six or eight, reconditioned and
guaranteed by a Studebaker dealer, is a better buy and a better car
than any cheaply built new one near its price.

Regardless of where you buy your car, or what make you prefer,
send today for this valuable free hook —“How to J udge a Used Car.”
It tells you frankly what to look for and what to avoid. Pictures and
plain statements never before made public show you how experts
buy cars for resale.

Send for Free Book

More than 145,000 peo- -
ple have been glad they
spent 2c mailing a coupon
—like the one below —to
learn facts from this free
book that saved them $200
or more on their motor-
ing! Mail the coupon now!

e
Pledge to the Public
on Used Car Sales

Every used car is conspicuously marked
with its lowest price in plain figures,
and that price, just as the price of our
new cars, is rigidly maintained.

2 All Studebaker automobiles which are
sold as CERTIFIED CARS have been
properly reconditioned, and carry a
30-day guarantee for replacement of
defective parts and free service on ad-
justments. '

3 Every purchaser of a used car may

drive it for five days, and then, if not
satisfled for any reason, turn it back
and apply the money paid as a credit
on the purchase of any other car in
stock —new or used. (It is assumed
that the car has not been damaged in
the meantime.)

. Mail
== ' Coupon

for
FREE

——

@ 1928 The Studebaker Corporation of America L

= R 3

i THE STUDEBAKER CORPORATION OF AMERICA E

Dept. 177, South Bend, Indiana
ease send me copy o ow to Judge a Used Car

: Pl d me copy of “How to Judge a Used Car” :
b ONV@IRO. e I
; Street e N Il

STUDEBAKER
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HOME SHOP
LIBRARY

Practical Books On Making Things

A happy, helpful library idea
for every home—{or young-
sters and grown-ups as well,
Interesting, entertaining, in-
Wood Finishing; structive, Beneficial play and
Projects in Furni- pastime. Useful recreation
Ezﬁ"oﬁlf‘iliglﬁi)clzﬂh_e and occupational development
&5, for boys. Full of ideas of
s N . what to make and how.
{?T;\" "Z'l:‘\{\a,‘l‘g T]Q‘l:d Plainly descriptive ; complete-
Houses: ModelToat 1y illustrated to scale. An
{ff{l\sg;{§5105’llx,zrzul‘?§ ideal #ift: the set of ﬁve—_
loms in Woodwork: $5; or the more complete set
Problems in Artis- of eight — $10 — listed here.
:1::‘,1};0‘132 l!]‘l“"i;]l:'i_' By mail prepaid—send money
order. Returned if you are

not satisfied.

niture Design and
Construction; In-
The Bruce Publishing Co.
S.1.-7 Viilwaukee, Wis.

Bvird louse Archi-
teeture; Tnstruce-
tional l'nits in

struetional Units in
Wood Finishing:
The Bet of 8 Bouks
$10.

50 ?'f;.

r 4

250 POWER J,
MICROSCGPE /!
_MADE M U.S.A .
Educational, entertaing, this
fine microscope helps all to
know life that can't be seen

m-}"

with unaided eye. Tiny m
sects look like monsters,
Plant and mineral life
reveal new wouders m
form and color. Used by
students, dentists, phy siciins
~elentista— it home, of -

hee, school and lahora- e
tory.  Precse optical
gualities.
Magnifies 100 te 250
times, Tilting stand,
fine finish, nickel trim,

plush-lined case. pre-
pared  slide, instruc-
tions. .\t your dealer

or dirvet postpad.
AMoney back guuarantee.
Other models  §2.50
to $8.30.

Catalog Tree

Wollensak Optical Company
876 Hudson Ave. Rochester, N. Y.

neens PLUMBERS 1
| NEEDS fﬁh\

Old style plumbers are fading like 1 L A

the horse and buggy. Theworldde- |
mands modern Plumbing and Skilled 3
Trained Mechanics to doit. Unlim- | 5
ited, swift growing field. Make $50 '+
to $100 a week or start own shop. We
train you quick. Learnin8—12 WEEKS
todo any job with skilland science. Need
no previous experience. Strictly toolus-
ing system. Opportunity knocks. Inves-
tigate today--amazing offer—low tuition,
World’s greatest school. Write—

UNIVERSAL PLUMBING SCHOO l

2157 Troost Ave. Kansas City, Mo.

S STOP_TOBACCO

_m Banish the eraving for tobacco as
-~ thousandshave, Make yourseif free
and happy with Tobacco Redeemer.
Notasubstitute, not habit forming.
Write for frec booklet telling of the
deadly effectof tobaccoand the pos-
itive, easy way to remov:
all craving in a few days. FREE

Newell Pharmacal Co.
Dept. g24 Clayton, Mo BOOK

Insure your copy reaching you each month. Sub-
scribe to SCIENCE AND INVENTION—§2.50 a
year. Experimenter Publications, Inc., 381 Fourth
Avenue, New York City.
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N the light of

this  widespread
distribution
of stocks it is not
strange to observe
the tremendous
activity on the stock exchanges throughout
the country. DPrimarily, these institutions
were brought into being to provide liqui-
dation facilities for sccurities—a purposc
that most people seem ta have lost sight
of, but, without which, sccuritics would re-
main more or less frozen assets, which few
people would care to possess.  Naturally,
the rapid rise in value of some stocks leads
some people to scll their holdings and
others to buy. The 5000000 and the
6,000,000 and cven the 8,000,000 share days
on the New York Stock Exchange only
reflect the public interest in securities that
has come into being through widespread
distribution.  People have become  invest-
ment wise and have learned how to shop
around for investment values to tuck away
in their strong boxes uutil some time in the
future when they may
desire to sell. For
instance, as of I'eb-
ruary 16, 1929, out of

a total of 17,400,000
shares  of  General
Motors  stock, 8321

was in the INVENTION  Jas
names  of mvestors,
the halance—14.79 per
cent.—representing  all
that was leit in the
hands of brokers on
that date. Millions of
additional shares  of
stock are listed each
vear hut, due to the
absorption by invest-
ors, shares are less
plentiful than they
were years ago when
United  States  Steel
had more capital
stock than any other
corporation.  But
Steel is now far down
on the list, thirteen
corporations with
stacks  listed on the
New York Stock Ex-

perocent.

he stressed.

The RISE of the SMALL
INVESTOR

(Continuwed from page 201)

EALIZING that the present and to

ever-increasing

securitics is a subject touching
practically exvery home in the land,
the editorial director of SCIENCE AND
decided  to
meritorious articles on this subject in
forthcoming lssues.

The accompanying article present-
ing the background of the financial
phenomenon wchich has gripped the
American investing public during the
last several months aill, awe believe,
prove of exceptional interest to you.
It weill be follozved scith articles set-
ting forth every phase of the invest-
achich articles the
safety of investments will constantly

ment structure, in

As an added service to readers of
this magazine, authoritative informa-
tion regarding any security acill be
published in these columns and also
supplied to inquirers free of charge.
Exery letter of inquiry should contain
the name and address of the ariter
and a tavo-cent stamp (preferably a
stamped, self-addressed envelope) for
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money he had in-
vested in such
stocks.

Thus of late we
have heard a lot
) ahout speculation,
which term has come to embrace many
varied and sometimes erroneous 1ncaning§,
but which nevertheless has risen to such a
licight as to tie up tremendous sums in se-
curjties held by brokers in the names of
their customers, who may have hought them
as investments or who may have heen more
concerned with making a quick profit on the
rise. Who is capable of telling whether the
buyer of sccurities on the margin payment
plan is a hopeful investor, an ambitious spec-
ulator or a reckless gambler, acting on noth-
ing but a hunch? And who knows where
legitimate values end and inilation hegins?

I'hese are some of the questions that the
FFederal Reserve Board, responsible bankers
and economists have labored with the past
few mountbs in an effort to arrive at a cleat
understanding of the interwoven investing-

speculation-gamhbling

situation. Not wishing
thwart the ever-
increasing number of
small investors in
their desire to own se-
curitics in which they
have unbouunded faith,
nor yet being willing
to finance purely spec-
ulative or gambling
activities, clear-think-
ing bankers and bro-
kers have come around
to what virtually 15 a
compromise thought
advanced by Charles
1. AMitchell,  Chair-
man of the Board of
the National City
Bank ; that is, request-
ing purchasers of se-
curities to put up
from 33 to 50 per
cent. of their own
funds to buy the stock
they wish.  This will
case the credit situa-
tion, they say, and
make for greater sta-

distribution of

include

change having morc reply.  dddress your letters to The bility of values, elim-
shares outstanding. Financial Editor, SCIENCE AND INVEN- inating as it should
There are, indeed, no ioN, 381 Fourth dvenue, New York do the reckless indi-
less than nine corpora- City. viduals who make
tions, each of which stock purchases on a
can  hoast of more 10 per cent. or under
than 10,000,000 shares of common stock. margin.  According to well authenticated re-

But this widespread distribution of securi-
ties brings us face to face with problems
that lately have risen to tremendous propot-
tions.  Ohserving the upward trend of com-
mon stock prices due to the vast expansion
in our national wealth and sharing almost
universal optimism of the future, small in-
vestors as well as large ones have sought
to increase their units of partnership in
American enterprises.  In short, millious of
people have bought stocks for the rise.  Uti-
lizing what is essentially the mortgage prin-
ciple, they bought the stocks on a down
pavment plan—the payment varying with the
particular stock in the transaction—and re-
licd upon their broker to carry the balance
of the purchase price on his hooks, paying
therefor a varying rate of interest, depend-
ing upon the supply of loan money avail-
ahle.  Such a partial payment plan is called
“buyving on margin,” and the loans procured
hy hrokers to thus carry the stock for their
customers is termed “call money.””  Some
davs the interest rate for this call monev
is low: at other times it is high. Lately it
has gone as high as 20 per cent., which has
made it too costly for this class of stock
buyer to hold onto his buy, with the result
that stocks have had to be sacrificed for
what they would bring; in which case the
margin buyer would probably lose all the

ports, large investors and mvestment trusts
are now buving up good stocks and taking
them out of the market. Many small in-
vestors are following their lead. for they
have come to realize that buying a third
or a half as much stock outright or at least
purchasing a 30 per cent. equity therein
will do much to relieve the costly money
situation and also result in less daily worry
to the holder. This appears to be the most
logical way to bring order out ot the in-
volved credit situation which has risen side
by side with the towering public interest
and which, in turn, has resulted from the
widespread distribution of securities.

But the difficult credit situation was not
the only outcome of the recent publicly in-
terested market. Among other things, there
came to light a more or less difficult liguida-
tion phase. While hanks, corporations and
other enterprises have made it easy for the
man of small means to buy their securitics—
evenr on the installment plan if necessary—
thev have not made it anywhere ncar as easy
for him to convert these evidences of value
into money. Obviously, where 16,000,000 in-
vestors are involved, there is bound to be
a wide shifting in investment positions, and
liquidation facilities to serve the needs of
the small investor must therefore keep pace
with the ever-expanding security situation.
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Automatic Garage
(Continued from paye 204)

The electric parker itsel{ is a small, rubber-
tired steel truck affair, equipped with two
motors, both of them reversible and con-
trolled remotely by the elevator man. He
operates a four-way lever switch. Pushing
the lever to the left, the parker runs out on
tracks suitably provided {or it, to a position
underneath the car that is to be parked for
the day or perchance that is to be taken down
and delivered at the street level. The ele-
vator man operates this lever switch by
pulling it up. This causes the rack on the
parker to raise up and engage the differen-
tial axle housing, through the agency of a
rubber-covered friction grip. The car is now
pulled on the elevator by this electric parker.
The high-speed elevator doors are now
closed and the car is brought to the desired
position. The eclevator automatically levels
itself at the delivery floor. Then the tow-
ing unit pulls the car out, the coupler is
lowered, and the towing unit is run back
on the elevator again.

Should a man call for his car, lie presents
his claim check to the cashier. Instantly
the telautograph in the elevator operating in
the particular section of the building to
which the car was consigned, writes its
message on a roll of paper. This message
first gives the floor where the required car
is to be found. By this time the elevator
operator has already started to ascend. Next
it tells the operator whether the car is to-
ward the front or rear of the building. Dy
this time the clevator man has probably
reached the floor where the desired car is
to be located. Meanwhile the telautograph
continues Its message and gives the license
number as well as the make of the car to
the operator. This is for the purpose of
avoiding disputes.  Running his parker
under the desired car, he tows it on the
clevator, and starts down. Perhaps on the
way down he gets a call for another car, and
he picks this up en route. Meanwhile the
cashier 1s making change, and just about
the time that the car owner leaves the office
of the cashier, he [inds his car waiting for
him at the street level, ready to drive away.
At no time in the entire process has his car
been started, nor is there any possible danger
of having the car smashed by close parking
by the hand truck process.

An actual investigation of this garage by
the editors has disclosed the fact that some
cars are delivered to the owner within 50
seconds of the time that he enters the office
of the cashier, and on occasion, even bhefore
some owners had left the cashier's depart-
ment to take their position at the elevator
entrance.

The Kent garage has also added many
other radical improvements. For example, in
the basement there is a complete system
provided for the greasing and washing of
automobiles, Everything here is done elec-
trically. High-powered mercury vapor
lamps provide light wherewith the slightest
speck of dirt can instantly be observed.
There is a rack for messages to chauffeurs.
And a room for them where they can while
away mauy an hour. A telautograph here
delivers any messages left in the ofhces
downstairs. Lounges for owners and their
wives or husbands are also to be found.
These are {fastidiously decorated. These
rooms are provided with every facility, in-
cluding showers and dressing quarters. Safes
are found on the street floor where pur-
chasers may send any articles they might
have bought until they call. When they
do. an attendant notifics them that parcels
had been left for delivery during the day.
0il and gas can also be obtained on this
street level

The operation of the garage must really
be seen to he appreciated.

tEi ded SR ¢
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ENJOY YOUR WORK
be an arftist 7

ANY successful artists worked in commonplace jobs before they

found themselves. One internationally famous cartoonist and
art editor was clerk and bookkeeper in a general store. Another great
illustrator was a taxidermist. If you like to draw, you may have
artistic talent—wasted in your present work—which with training will

help you succeed.

It is now possible for you to train yourself for an art carcer in your
spare time at home. Through the Federal Course you can continue
vour present work while gaining your art education. In this course
more than fifty famous artists give you the benefit of their experience
in Ilustrating, Cartooning, Lettering, Poster Designing, Window Card
llusirating, ete. The methods of these highly paid artists as ex-

plained through the Federal Course help you to become a professional.

Art is a vital part of today’s business. Publishers spend millions

of dollars cach year for illustrations. Many successful Federal Students

are earning from $2500 to $6000 a year—some even more,

Train Your Talent—This Free Book Tells How

“A Road to Bigger Things”—tells how you can get professionual art training at
home and shows examples of Federal students’ drawings. Write your name, age,
and address on the coupon and we will send a copy of this book together with
Vocational Art Test—both without charge.

FEDERAL SCHOOL OF ILLUSTRATING

7339 Federal Schools Building
Minneapolis, Minnesota

MAIL COUPON
NOW Y

Federal School of 1llustrating,
7339 Federal Schools Building,
Minneapolis, Minnesota. .
Please send me free book, “A Age— __Occupation.
Road to Bigger Things’ and
Standard Art Test. Address

. A n
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PATENTS

TRADE-MARKS—DESIGNS
FOREIGN PATENTS

MUNN & CO.
PATENT ATTORNEYS
Associated since 1846 <with the
Scientific American

SCIENTIFIC AMERICAN BUILDING
625 F Street
Washington, D. C.
1551 SCIENTIFIC AMERICAN
BUILDING
24 West 40th Street
New York City
1303 TOWER BUILDING
Corner of Michigan Blvd. & Madison St.
Chicago, 1.
ITOBART BUILDING
582 Market Street
San Francisco, Calif.
511 VAN NUYS BUILDING
Spring & Seventh Streets
Los Angeles, Calif.

Books and Information on Patents and
Trade-Marks By Reyuest

Associates in all Foreign Countries

As one of the oldest patent
firms In America we give
inventors at lowest consis-
tent chargze, a service noted

for results, evidenced by many well-known Patents of extra-
ordinary value. Book, Patent-Sense, free.

Lacey & Lacey, 644 F St., Washington, D. C. Estab. 1869

NEW YEAR - NEW IDEA
PATENT YOUR IDEAS

Call or send me a sketch of
your invention. Phone LONgacre 3088

FRE Inventors Recording Blank
Confidential Advice

U. S. and IForeign Patents secured by
P A
2.H.POLACHEK S tionsione
S (234 Broadway, New York ER

INVENTORS
may now arrange to obtain
TENTS

and pay for them on the hasis of

DEFERRED PAYMENTS

INVENTORS SERVICE BUREAU
Dept. C, Union Trust Bldg.,, Washington, D. C.

INVENTORS

We have been in business 30 years. If your in-
vention or patent has merit, send details or
model, or write for information. Complete
facilities. References.

ADAM FISHER MFG. CO.

205-D St. Louis, Mo.

PATENTS

WriTe ¥OR I'REE INSTRUCTIONS
Send drawing or model for examination.
CARL MILLER, Patent Attorney
Former member Examining Corps, U. S.
Patent Office
261 McGill Building, Washington, D. C.

PATENTS

BOOKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or model for examination
and advlce.

WATSON E. COLEMAN, Patent Lawyer
724 3th Street, N. W., Washington, D. C.
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ADVICE

CONDUCTED BY JOSEPH H. KRAUS

[n this Department we publish such matter
as is of interest to inventors and particularly
to those who are in doubt as to certain patent
phases.  Regular addressed  to
“Patent Advice” cannot be answered by mail
frec of charge. Such inquiries are published
here for the benefit of all readers. If the
idea is thought to be of importance, we make
it a rule not to divulge all details, in order
to protect the inventor as far as it is possi-
ble to do so.

inquiries

Should advice be desired by mail, a
nominal charge of $1.00 is made for each
question,  Sketches and descriptions must
be clear and explicit. Ouly one side of sheet
should be written on.

NOTE :—Before mailing your letter to
this department, see to it that your name
and address are upon the letter and envelope
as well.  Many letters are returned to us
because either the name of the inquirer or
his address is incorrectly given.

Fountain Toothbrush

(1174)  Ben Weller. Altoona, Pa.. asks
whether we think it advisable for him to
protect an idea for a fountain toothbrush in
which the tooth paste is contained within
the hollow handle of the brush and is ex-
pelled by means of a piston, acting within
that handle.

A.  Similar toothbrushes have been pat-
ented heretofore, but they do not scem to
find a ready market. The reason {or this is
quite obvious. The tooth paste remains at
the base of the bristles and it cither cakes
and hardens or else produces a very un-
sightly looking tooth brush. If it hardens,
it is difficult 1o loosen the paste at this point
again. There is no way of closing the noz-
zle of this toothbrush. so that the paste will
be washed out at the base of the bristles
and further contact of the paste with the
air will be prevented. In addition. there
is difficulty in filling_the tooth brush handle
with dental paste and a constant annoyance
in expelling it.

We advise no further action on a product
of this type.

Aircraft Engine

(1175)  James L. Hartley, San Francisco.
Cal., has designed a new type of aireraft
engine, in which a three-lobed cam is uctu-
ated by rollers connected directly with the
pistons. This engine has no moving crank-
shaft. He asks our opinion of the system.

A, We do not sce any apparent advan-
tages of this method over the Caminez air-
craft engine, which also uses a cam-like ar-
rangement on which the piston acts. While
there are many styles of aircraft and auto-
mobile engines that seem to be superior to
those on the market today. and while many
patents have been taken out on new types
of cngines. the difficulty the imventor has in
cach case is to tind a manufacturer for his
product. A large automobile organization
that has spent thousands of dollars on dies
and tools for the making of engines does
not care to junk this material in order to
take up the manufacture of a new style of
engine, the worth of which has not even
Lecn proven.

If you are confident that you can secure
a manufacturer. then by all means patent
the idea. Otherwise the venture appears
extremely hazardous and we would suggest
no further action.

Sugar Dispenser

(1176} R. C. Naylor, Fresno. Cal., asks
what we think of an idea for a sugar dis-
penser in which one spoonful of sugar is
delivered at one time. whenever the dis-
penser is tipped.

A. There are many articles of a similar
type which have been protected that do not
scem to mect with a very favorable market.

Your own idea presents no marked advan-
tages over these. At one thue it was thought
that such products would be ideal for chain
restaurants.  The restaurants have not taken
advantage of the opportunities offered by
some inventors, with the result that such
sugar dispensers are but rarcly found. Be-
cause of the difficulty of market, we would
advise no further action.

Bricklaying Machine

(1177)  Burton Murray, Lynn, Mass,
asks what a bricklaying machine should do
in order to be successful.

A. We Dbelieve that an ideal bricklaying
machine should distribute the cement on the
underlying bricks to the proper thickness;
that it should properly set the bricks and
align them, so that the bricks will be truly
horizontal, the wall perpendicular, and therce
should he no nccessity of resetting or
straightening the line of the building. Such
a machine would have to lay bricks at a
speed of three or four times that of the
would

average laborer, and its cfficiency
have to be demonstrated.
Perpetual Motion
(1178) Floyd Rahm, Turton. S. Dak..

submits an illustration of a perpetual mo-
tion machine in which there are a series of
cans connected together in a sort of endless
chain. These cans travel over two drums,
disposed some distance apart and vertically
arranged. On one side the cans pass
through a tank of water with a tight fitting
washer at the bottom thercof, so that the
water will not leak out. HHe reasons that
one side of the chain is acted upon hy grav -
ity, the other side is lifted up by the buoy-
ant effect there produced. with the result
that the mechanism should operate continu-
ously.

A, Such a mechanism is not at all new,
It has been displayed in past issues of this
magazine. The difficulty with the system is
that the weight of the water is so great that
unless the valve through which the cans
cnter is rather tight, the water will How out
at this point. .\ tight joint here precludes
the possibility of motion. We might men-
tion that while this idea has been previously
displayed in SCIENCE aND INVENTION n1aga-
zine as well as in scveral books on the sub-
ject of perpetual motion, it has also been
recently patented, but not ostensibly as a
perpetual motion machine.

In the patented article the spokes of one
of the drums are perforated with holes and
air is admitted through the axle or bearing.
The reaction of the air {s intended to pro-
duce the desiredt motion and the production
is to be employed (at least according to the
patent specihcations) for advertising dis-
play.
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Protect Your Ideas

Take the First Step Today—Action Counts

If you have a useful, practical, novel idea for any new article or for an
improvement on an old one, you should communicate with a competent
Registered Patent Attorney AT ONCE. Every year thousands of applica-
tions for patents are filed in the U, S. Patent Office. Frequently two or
more applications are made for the same or substantially the same idea
{even though the inventors may live in different sections of the country
and be entirely unknown to one another). In such a case, the burden of
proof rests upon the last application filed, Delays of even a few days in
filing the application sometimes mean the loss of a patent. So lose no
time. Get in touch with me at once by mailing the coupon below.

Prompt, Carefui, Efficient Service

This large, experienced organization devotes its entire time and attention
to patent and trademark cases. Our offices are directly across the street
from the U. S. Patent Office. We understand the technicalities of patent
law. We know the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing an application
for a patent covering your idea. OQOur success has been built on the
strength of careful, efficient, satisfactory service to inventors and trade-
mark owners located in every state in the Union.

Strict Secrecy Preserved—Write
Me in Confidence

All communications, sketches, drawings, etc., are held in strictest confi-
dence in strong, steel. fireproof files, which are accessible only to author-
ized members of my staff. Feel free to write me fully and frankly. It is probable
that 1 can help vou. Highest references. But FIRST-—clip the coupon and get
my free book. Do THAT right now.

No Charge for Informat
On How to Proceed

The booklet shown here contains valuable information relating to patent
procedure that every inventor should have. And with it | will send you
my "Record of Invention” form, on which you can sketch your idea and
establish its date belore a witness. Such evidence may later prove valu-
able to you. Simply mail the coupon and ! will send you the booklet, and
the “"Record of Invention” form, together with detailed information on how
to proceed and the costs involved. Do this NOW. No need to lose a
minute's time. The coupon will bring you complete information entirely
without charge or obligation. i

Clarence A. 0'Brien

Registered Patent Attorney
Member of Bar of: Supreme Court of the United Statess
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How I Broke the Women’s
Airpl:mc Endurance Record
By Elinor Smith
(Contimted from page 203)

used to see the boys fiving and they used to
let me handle the cnmrnls from the time I
was ten years old. By the time I was fifteen
I could “stunt and handle ship perfectly
in the air, but I couldn't take off or land it
because I was too short.

About that time 1 had saved up some
money that had been given me and 1 began
getting up at 5:30 in the morning, sneaking
out of the house and driving over to Wan-
taug for mstructions.  I'd get hack home
ahuut 7:30, get into bed for a hali-hour and
then get up and go to school. The family
didn’t know dll\lhll]Q about it until after I'd
soloed. As a matter of fact, T really made a
solo flight after about three hours of instruc-
tion. Ob! They were surprised all right. But
I must say they were good sports ahout letting
mie go on with it, no matter how much dlld](l
they may have been. Sometimes 1 hear that
people criticize my {olks for letting me do
what I'm doing, and it makes me provoked,
hecause 1 think it means a lot to have a
family that is .\ilHno to let you ahead
with a thing, once vou've made up your mind
you want to do it

Now I want to make a solo hop to Rome.
When T get that off the hoards I'll be satis-
ficd. My family isn't willing, but I'm trying
to talk them into it.  Of course, 1 don't think
it can be a non-stop flight. My doctor thinks
I'm crazy to think of it—but I don’t. I'm
always hearing of folks starting to do it—
but nobody ever gets there.  And P'd really
like to see somebody do it—and 1'd like to do
it myself.

I don't know,

g0

of course—but T think that
it's going to be shown that women have
ereater endurance in the air than men. 1
know that women make better passengers
than men.  They don't get hali so nervous
and fidgety, I don't know why it is, unless
i's because men are used to driving their
cars and taking the responsibility and that
makes them worried if they're not driving a
plane.  But most of the women passengers
I've taken up just sit back and enjoy the
scenery and don't get nervous at all.

If I can get women interested in aviation
and help to convinee them that there isn’t really
any danger i flying, I'll {feel that I've done
something—because I think that as soon as
women get over being afraid of it, they'll let
their men folks go ahead with it and not
stand in their way.  After all, there are only
two things that can happen to you in a plane
that arce dangerous—one is a fog and the
other 1s that your plane might catch fire.
But both these can usuvally be avoided and
after all, we are putting aviation on a safe
and sane basis, so it really pays to check
your motor and weather map bhetore starting
on a flight, and make the possibility of either
of these two so slight as to be almost negli-
gible.

$21,000.00 FOR
SPIRITS

$1,000.00 offered by this publication
for spirit manifestations which cannot
be duplicated or explained by scien-
tific means.

$10.000.00 for spiritual
offered by Joseph K. Rinn.

$10.000.00 offered by Joseph Dun-
ninger for manifestations which he
cannot explain or duplicate under
identical conditions.

Total: $21.000.00 now offered.

phenomena
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Most interesting thing you ever
did. Develops mechanical akil-
ity; teaches principles of
29 Aviation; shows the varts of
big machines, how they are
nde and covered. and what
miibes them fly  Ideal 3 ft
Mudels ure accurate gupli-
rates of real machines: the
aost realistie and seientific,
1deal S Drawings  and
Building-Flving instructisons
slm\\ how to build them. For
25 cents we will send Ceni-
plete Plans for any one of
aeroplanes listed
at the left,  Order now and
Complete Plans for any g€t our €d-page catalog free.
of the ahove Models, 250 Cat. of Modil “Plake Parts

aned Mlnplus~)c postpuid,

IDEAL AEROPLANE & SUPPLY CO., fnc.
22-24 West {9th Street New York N. Y,
Ask Your Dealer for ldeal Model Aeraplanes

FORD MONOPLANE,
New York - Paris Mono-

plane, FOKKER MONO-

PLANE, Curtiss JN Type,

DeHAVILLAND Biplane,

Naval Curtiss Seaplane,

Bleriot Monoplane, Nieu-

port  Monoplane,  Cecil
Peoli Racer

manutac-

A YEAR. BevomgL
turers mmedrately adonted
this simple erimped tin Cape
1'hts mvention would have
independently  wealthy. l’ortzx_n(’\
on-

made

co you ] : .
await inventors worhing along right lines.
centrate on things that are NEEDIED., Get Ray-

mond Yates' new book.

1000 NEEDED INVENTIONS”

$1.25 and may lead to a big idea. Find out
what industry s and the public wants. That's where
the money is! Mr, Yates’ hook tells you what these things
are.  Nend no money. Just write postal. Pay mallman
$1.25 plus postage when huok arrives.  Your money back if
you want it. This offer limited. Write now and get on
the right track. (Outside U. 8. $1.45 cash with order.)

BUREAU OF INVENTIVE SCIENCE
77 Wisner Building Rochester,

Costs only

I CHALLEN GE

yvou that T will teach you, by mail. in one lesson. ihe
~implest, shiovtest nethad.  Not telepathy., You can read
one’s mind to a dot. by only looking in the eyes of partner,
chuin, ~weetheart, ete.  All for §low, 1 ed by New
Youk, Bosten, Montieal Yolice chiefs; colleges; Thurston;
Dlachstone, ete. It fake, let them wirest me.

A HONIGMAN, Dept. INV. 4
E., P. 0. B. 85 Montreal,

Can.

Sta.
WH NOT spend Spring, §
Summer, Fall
gathering butterflies, insects.
I buy hundreds of kinds for
collection. Some worth $1 to
§7. Simple work with my Instructions,
pictures, pricelist. Send 10c (NOT
STAMPS) for my Prospectus hefore senii-
ing butterflies. Mr. Sinelair, Dealer in Im-
sects, Dept. 41, Box 1424, San Diego, Cal,

R ider Agents Wanted

Select from™ 44 Styles, colors and
&lzes of Mead Bicyeley. 1tide and exhibit
sample RANGER and make money.
Factory to Rider: Yoy
Days’ Free Trial, direct from FACTORY. Get
our marvelous offers betore buying.

£ Lamps. horns wheels, parts, equip-
I ires ment, und repairs at halxpusual price.

Y Cycle Company Write us Ry
Mead Dept. HIIChicago feaatiios

= HOUR

Earned by our agents
in spare time

$1 .00 PER

You too can do it by soliciting
subscriptions for two popular
magazines. No trouble to
sell. Beginners given help to
get started.

send for full information

now. Address
AGENCY DEPT.
EXPERIMENTER PUBLICATIONS, Inc.
381 Fourth Ave.,, New York, N.Y.

right
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How to Build a Rustic
Summer House
By Dr. Ernest Bade

(Contimed from page 242)

Using such wood is only a waste of
time. The latter practically crumbles at
the touch while the other rotted pieces soon
decay so that they will not last.  The wood
does not have to be dry unor scasoned. If
the wood is fresh and still contains sap, it
is much easier to work and nails may be
driven in freely without much danger of
splitting. Tf the wood is dry, it will often
be necessary to bore holes before nails are
driven. If the work is to be exceptionally
durable it is advisable to use galvanized
nails. TEkese do not rust nor will the wood
he affected by rust as with other types of
nails.  IFurther precautions may be taken
by rubbing the nails, that is the galvanized
nails, with {fat such as the rind of bacon.
This will make them easy to drive and they
will have still less occasion to rust.

Special models for such houses are prac-
tically useless, for the available woods hoth
according to size, shape and form differ
too much among themselves, General ideas
only can be given, the final result depending
upon the surroundings and the material at
hand.

The abozve illustration shoavs the manner in

achich the limbs are cut in order to form a

cross-joint. A nail holds the two pieces of
wood in place.

1 $5,000 FOR PERPETUAL
MOTION

The editors have received thousands of
different designs of perpetual motion de-
vices, and have received hundreds of cir-
cular letters soliciting finances for the
building of perpetual motion machines.

The editors know that if they receive
these le‘ters, there are thousands of others
in this country who get similar letters
and who fall for the claims made in the
numerous prospectuses giving the earning
capacities of the various machines.

Most of the shares of stock for these
perpetual motion machines are being sold
at a rate of $1.00 per share, although some

inventors are trying to sell shares of
stock at $100.00 per share.
herefore, the editors of this publica-

tion say, ‘“Just come in and show us—
merely SHOW us—a working model of a
perpetual motion machine and we will
give you $5,000.00. But the machine must
not be made to operate by tides, winds,
waterpower, natural evaporation or hu-
midity. It must be perpetual motion.” J

Science and Invention

Patent Office,

i FREE |
i COUPON |

VICTOR BUILDING

Our New Building, Nearly Opposite U. S.
Specially Erected by Us
for Our Own Use

Trade-Marks and Copyrights.
Secret and Contidential.
questions in regard to Patents, Trade-Marks or Copyrights without charge.

L
» COPYRIGHTS
OUR OFFER:

For the Protection of Your Invention

YOUR FIRST STEP —The in-
ventor should write for our blank
form “RECORD OF INVEN-
TION.” Before disclosing your in-
vention, a sketch and description
should be made on the blank sheets
of our “RECORD OF INVEN:-
TION” and signed by the inventor
and witnessed, sent to us, and we
will place it in our fireproof secret
files. WE WILL ALSO GIVE OUR
OPINION as to whether the inven-
tion comes within the Patent Office
definition of a patentable invention.
This “Record of Invention” will
serve as “proof of conception” until
the case can be filed in the Patent
Office. THERE IS NO CHARGE
OR OBLIGATION FOR THIS
SERVICE.

Write for Our Five Books Mailed Free to Inventors
Our Hlustrated Guide Book

HOW TO OBTAIN A PATENT

Contains full instructions regarding U. S. Patents. Our Methods,
Terms, and 100 Mechanical Movements illustrated and described.

OUR TRADE-MARK BOOK

Shows value and necessity of Trade-Mark Protection. Information re-
garding TRADE-MARKS AND UNFAIR COMPETITION IN TRADE,

OUR FOREIGN BOOK

We have Direct Agencies in Foreign Countries, and secure Foreign
Patents in shortest time and at lowest cost.

PROGRESS OF INVENTION

Description of World’s Most Pressing Problems by Leading Scientists
and Inventors.

Delays Are Dangerous in Patent Matters

WHEN THE INVENTOR WISHES THE APPLICATION
FILLED WITHOUT DELAY, HE SHOULD HAVE HIS
CASE MADE SPECIAL IN OUR OFFICE to secure pro-
tection, save correspondence and secure early filing date in
Patent Office. He should send us a model, sketch or photo-
graph with a description of his invention together with $25.00
on account. We will make an examination of the U. S. Patent
Office records to learn whether the invention is patentable. If
it is we will prepare the official drawings immediately and for-
ward them for approval and execution. If the invention is not
patentable we will return the fee less the cost for the search.

Payment of Fees in Installments

It is not necessary that the total cost of a patent be paid in
one payment. Qur custom is to permit our clients to pay for
their applications in three installments as the preparation of
the application progresses in our office.

Our Large, Comprehensive Organization has been established
for 30 years and offers Prompt, Eflicient and PERSONAL
SERVICE by experienced Patent Lawyers and Draftsmen.
Every case is in charge of a Specialist. Our Lawvers practice in
all U. S. Courts and defend clients in suits involving Patents,
ALL COMMUNICATIONS AND DATA strictly
We shall be glad to have you consult us or to answer any

Highest References—Prompt Service—Reasonable Terms

R L L LDl ekl keen bl kol e ol Ll Ll el

VICTOR J.

EVANS & CO.

Registered Patent Attorneys Established 1898

MAIN OFFICES: 715 Ninth ét., Washington, D. C.

1 BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 828 Fidelity Phila. Trust Bldg.,

1 Philadelphia, Pa.;
g 1010 Hobart Bldg., San

L] Gentlemen: I'lease
i

I Name .....cceveioo.

J

B Address ..o...eieeinn...
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1640-42 Conway Bldg.,

Chicago, Ill.; 514 Empire Bldg., Pittsburgh, Pa.;
Francisco, Calif. .
send me FRELE OF CITARGE described above.

vour bhooks as
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Service

Busixgss today is based upon service.  The “grab
and run” manufacturer is almost cxtinet. Adver-
tising has played its part in his passing. By
contrast with the open methods of others, it has
thrown his operations into such sharp relicf that it
has left him no recourse. Iis failure was in-
evitable.

People Lave come to depend upon consistently
advertised merchandise.  They have confidence in
the manufacturer who places himself on record
month after month as to the merits of his product.
They know lie will maintain that product at the
standard he has sct. not only for their protection
but for his own. Should he drop below. the buy-
ing public would soon discover it, and his business
would be faced by ruin.  No wmanufacturer who is
spending large sums to produce, advertise and sell
an article is going to tuke that risk.

Quality, utility and value are the things upper-
most in the mind of the advertiser today, Im-
proving his product. making it more uscful to vou,
giving vou greater value for your money, these
are his aims.  When he succeeds, he tells vou
about it—in the advertisements.

Ff vou neglect the advertisements, you
are missing one of the most vital
features in this magazine.

$5,000.00 Worth of Prizes

1 am going to gite away. absolutely free, an 8 cyl. Stude-
baker Sedan to som » who answers this ad. It will be de-
livered thru the ne, t \mdd)al\er deater, or winner may
have its full value in ¢ $2,250.00. This ofter is open 1o
an_\one in the U. . oumzlv ot Chicago, and is backed by a
Jig Reliable Company, which has already given away thou-
sanuds of dollars in cash and prizes to advertise its business.

“S Solve This Puzzle

There are many objcets in the picture of the circus to the
left. See if yon can find 5 that start with the letter **C.”
When you do thi~. write them on a piece of paper together
with your name and address and send it to me right away.

$550.00 Given for Promptness

Sedan; Victrola; Shetland Pony; Seven Tube Radio; Gold Watches and many
mllle‘;lmw:]]u:g?ﬁénpnrﬁzz?a;ng (;Plf}:ﬁ(;leﬁs oefd Dollars in Cash, including "$550.00' for Promp! s, IWirst prize winner
will receive the Studebaker Sedan and $550.00 cash, or $2,800.00 ca.\h. mln case of tics duplicate prizes will be
awarded. Find 5 objects in the picture above starting wuh the letter (Y and send them to me right away with
your neme and address plainly written. $5,000.00 worth of prizes. Lverybody rewarded.

L. E. WILFERD, Mgr. Dept. B-379 315 South Peoria Street, Chicago, Illinois
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A Hand-Propelled Boat
for the Kiddies
By Hi Sibley
(Continwed from page 239)

Power Plant

NSTALLATION of the power plant is

very simple.  For the “engine” select a
sturdy breast drill that takes square shanks
up to Vi-inch.  {(This model designed for
any drill similar to a Goodell-Pratt No.
1200.)  Screw two wedge-shaped hlocks to
top and underside of central bottom board
hetore boring hole for propeller shait. Lo-
cate the anglc for horing by means of a
straight edge.  Forty degrees is about tle
limit: otherwise the propeller drives upward
too much. The hole should bhe an casy fit
tor a galvanized iron pipe of %-inch inside
(llamctc Aftter the boat is in the water the
wood will swell tight.

This propeller tube should be about 2 feet
4 inches long and threaded at both ends for
caps. The caps serve as shaft bearings and
should be accurately drilled in the center
Is-inch  plus. Square one end of a
Ii-inch cold rolled shait 2 feet 11 inches
long.  This is to fit the drill chuck, and can
be done satisfactorily on a grinder.

Insert the shaft in the tube, and the
squared end in the chuck.  This will enable
vou to locate the 2 x 4 support for the breast
plate. It is important that the drill is care-
fully aligned with the shait.  Otherwise it
will bind and work hard. The handle on the
left side of the drill is supported by a 2 x 2,
with @ brass or iron strap over it, as shown
m the drawing.

Propeller

OW comes the propeller.  White pine

will be satisfactory {or the hub, and
hesides, it is easily turned and carved to
shape.  The whole job can be done with
saw, jackknife, chisel and brace-and-hit ii
vou have no lathe. First drill a small guide
hole i a block 2 inches square by 4 inches
long.  Usig this hole as a center, describe
a two-inch circle on cach end with a com-
pass.  This will cnable you to get the shaft
hole properly centered. T'hen bore a V4-inch
hole. Next whittle the block into a two-
inch cylinder, and saw it across, 134 inches
from one end.

Now comes the most difficult part—carv-
ing the sawed ends so that, when fitted to-
gether again, the joint will be curved to hold
the two propeller blades at the proper angle.
This is more easily worked out in practice
than described on paper.

Use a fairly heavy gauge brass or galva-
mzed sheet iron for the blades. Drill two
holes in the lower end of each for screwing
to the forward section of the wood hub.
When the two ends of the hub are fitted to
vour satisfaction. insert the shaft and drill
a '<-mch hole in each, through the shaft,
for pins. Next streamline the hub as shown,
Your power plant is now complete,

The steering gear comes next. A dis-
carded toy motor wheel of small diameter
serves for the steering wheel,  This is
mounted on an upright shaft supported by a
hoard fastened under the seat, and a block at
the bottom,  The cable winds on a wood
spool or drum about 4 inches diameter.

Small pulleys guide the cable under the
decks inside the side boards to the tiller.
A Ys-inch wrought iron bar 24 inches long
15 flattened at the lower end and bent at a
right angle at the other for the tiller bar.
FFor the rudder use either heavy gauge gal-
vanized iron or a L4-inch piece of wood
about 6 inches wide by 9 inches long.

Staples are used to hold the rudder bar to
the wood stern post, and cables are attached
to wire loops in a brass sleeve sliding on the
tiller bar. Slack in the cable is taken up
at one of these loops, and is always acces-
sible.
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Cabin and Seats

DUMMY cabin adds to the appearance

and also serves as a coaming to pro-
tect against spray—if the engincer can get
up awough speed.  This is made of sheet
iron, with portholes either painted on or cut
through with a chisel. A bhoard cut in a
senneirele suppourts the front end of the
cabi.  Forward and after decks are casily
installed. as are the side decks—cither ol
wood or sheet iron, preferably the former.

Ncte that the seats set just helow the gun-
wale, and are supported on the uprights of
crouss irames €, D and IF, which are shorter
than the others.  Before locating the seats
permanently, the prospective pilot and cn-
eineer should try them for the most com-
fortahle position.

In attaching the keel, use screws ahout
1i-inch by 3 inches down through the cross
irames of the hull,

Ii vou have put first-class workmanship
into this job vou will have a boat that will
serve vou many seasons.  And some day,
when you can atford a small gasoline engine,
vou can make a power hoat out of her. The
propeller shaft is at too high an angle to
make a direct drive, but by means of auto
fan pulleys and belt the motor can be set
low m the hull. A small gasoline bicycle
motor, equipped with a fan, will drive this
little cruiser at a lively clip. That is some-
thing to look forward to.

Pamting is alweays important.  Having
made a topnotch job of the construction
work. vour cruiser certainly deserves a good
paint job. Our suggestion would be a battle-
ship grev above the waterline, Chinese red
below, including rudder and propeller hub.
The cabin should be white with green rims
to portholes, the deck cream, and mahogany
stain inside.

The possessor of this little cruiser is going
to be the most envied boy of local waters.
and he is assured of a delightiul summnier's
cruisiig without icar of motor breakdowns
or running out of gas. MNoreover, the ample
heam makes this a very seaworthy craft un-
der any ordinary conditions.

IMPORTANT

TO NEWSSTAND READERS

N order to eliminate all waste and

unsold copies it has become
necessary to supply newsstand
dealers with the actual number of
copies for which they have orders.
This makes it advisable to place an
order with your newsdealer, asking
him to reserve a copy for you every
month. Otherwise he will not be
able to supply your copy. For your
convenience, we are appending here-
with a blank which we ask you to
be good enough to fill in and hand
to your newsdealer. He will then
be in a position to supply copies to
you regularly every month. If you
are interested in reserving your copy

Science and Invention

Where the Bell System’s
profit goes

An Advertisement of the
American Telephone and Telegraph Company

CRPNONE 2

THERE is in effect but one /& B Only one profit is taken

profit paid by the Bell Tele- |/ &) from this money in the Amer-
. . N £ .

phone System. This profit is RS ican Telephone and Telegraph

not large, for it is the policy
of the Bell System to furnish a con-
stantly improving telephone service
at the least cost to the public.

The treasury of the American Tele-
phone and Telegraph Company re-
ceives dividends from the stock of
the operating companies. It receives
a payment from the operating com-
panies for research, engineering and
staff work. It receives dividends from
-the Western Electric Company—
makers of supplies for the Bell Sys-
tem—and income from long distance
operations.

L

Company’s treasury. Thatis
the regular dividend to its stock-
holders—now more than 450,000
in number—which it has never
missed paying since its incorporation
in 1835.

Money beyond regular dividend
requirements and a surplus for
financial stability is used to give more
and better telephone service to the
public. This is fundamental in the
policy of the company.

The Bell System accepts its respon-
sibility to provide a nation-wide tele-
phone service as a public trust.

every month, do not fail to sign

this blank. It costs you nothing to

do so.

TO ... e ....Newsdealer

Address. . ....... ..... 5o Goofpenooonoa
Fiease reserve tor me.......... copies of

SCIENCE AND INVENTION every

month until I notify you otherwise, and
greatly oblige,
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LOUIS PASTEUR

| | OI\E day in October, 1831, a small boy,

nine years old, ran away terrified

from a rrathering of people that
crowded the door of a blacksmith's shop of
a small village in the mountains of castern
France. Tln> boy just heard a groan of pain
which was caused by the lnssmﬂ of a white-
hot iron on human flesh. The victim was a
farmer named Nicole, who had just been
mangled by a mad wolf that had charged.
howling through the streets of the v1111qc
The mouth of the wolf had poisonous foam
dripping from its jaws.

The boy who ran away was Louis Pas-
teur, son of a tanner of Avois. The hoy
\\ltll(_SSCd the death of eight victims of the
mad wolf. They had died in the agony of
hy (lrophohxa Their scrcams made an indel-
ihle impression upon the memory of Louis
Pasteur. It was this boy who was later des-
tined to study this disease, and to find a cure
for it.

Now, everybody has heard of the Pasteur
treatment given to unfortunates who are hit-
ten by mad dogs.—Contributed by J. Abra-
Jiams.
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Adsorption
By Raymond B. Wailes
(Continued from page 231)

prepared and one is shaken with Fuller's
arth and allowed to settle. The carth ad-
sorbs the dye upon its surface and leaves the
water periectly clear and iree from dye.

4. Dyecing 1s a process of adsorption. A
thick wad of cotton thrust into a cylinder of
weak dyve water will become dyed and the
liquid hecome discolored, the cotton abstract-
img the dyve from the water. Use a thick
wad of absorbent cotton in this casily per-
formed experiment.
3. The reason firceless lighters ignite the
vas i our stoves is l)ecan.se the Iittle speck
of reactive metal in the loop adsorbs such
a4 quantity of the hydrogen of the gas upon
its surface that it becomes red hot.

6. Some substances are affected by ad-
sorption more casily than others. The left
beaker contains barium hydroxide solution
and the right one hydrochloric acid. At the
end of several minutes 1f a drop of methyl

orange be placed on the right hand paper two
inches up a coloration will take place. Only

a slight distance up the left-hand paper will
a coloration appear if phenolphthalein be
touched upon it.

7. A drop of barium hydroxide is allowed
to fall upon filter paper. An inch from it
a drop of phenolphthalein is allowed to fall.
Although the two drops spread out and their
water mixes, a color will not {form for some
time, the dissolved chemicals moving only
stowly along the paper, part of them being
adsorbed upon the suriace of the paper and
held baclk.

8. Drop a crystal of potassium perman-
ganate mmto a solution of barium chloride.
Shake and add a drop or two of sulphuric
acid.  No matter how many times the pre-
cipitate of barium sulphate is washed as
shown here, after filtering off, vou cannot
remove the adsorbed violet permanganate
upon it.

9. Charcoal removes odors hecause it ad-
sorbs them upon its surface. Ilydrogen sul-
phide passed through charcoal will be ad-
sorbed by it and will not discolor lead acetate
paper held at the other end.

Attistic Hardwood Floors
By J. E. Lovett
(Contined from payge 240)

and the ends of the flooring in the pattern
jointed to the side hoard.

Of course, in laving a floor of this pat-
tern, the simplest way is to lay a sub-floor,
as shown at Ifig. 5. This allows in the first
place the joists to be sct at the usual centers,
but some distance down equal to the first
faver of boarding. The pattern floor is then
huilt on the top of the sub-floor, the joint
being prepared in much the same way as
when laid on the naked joists.

Designs for parquet floor coverings are
shown at Figs. 6, 7, and 9. Thesc are
composed of thin layers of wood worked in
the geometrical patterns shown, and used as
a border around the room. The parquet may
be laid directly onto the joist, although it is
best laid on a sub-floor.  Sub-floors have
many advantages cven in straieht-jointed
hardwood floors, because when the finished
floor is Deing laid it can be done as fast as
the picces can be laid in position and nailed.

In laying an ordinary floor without a sub-
floor, all heading joints must come on the
joist, necessitating f{requent cutting back
where the lengths project past the joists. It
takes care and time to do that, and then there
15 the waste of material.

The factor of cost of material of hard-
wood flooring is of utmost importance, so
that with no cuttings coming off, one would
be able to purchase the flooring with a fair
assortment of short lengths without fear of
a great loss in the laving.

They Could Hardly Believe Their
Own Ears---When 1 Switched to
Ground Wave Reception!

“It’s no use tryving to listen in tonight,”
said Bill as I took his hat. “Jane and [
tried to get reception during dinner hut all
we got was static.  It’s usually this way—
just the night they broadcast Paul White-
man's hand or some other good program it's
spoiled by howls and {fading.”

“Perhaps my set will do a little better,” I
suggested. T had a surprise in store for him!

He looked doubtful as I turned on the sct
switch. T had left my old aerial antenna
attached on purpose and soon the room was
filled with an ear-splitting excuse {or music.
Manipulation of the dials only served to
make it worse. Occasionally it faded out
altogether., Then the howls would start up
again until my wife finally shouted, “Turn
that thing off—it's terrible.”

Satisfied, I laughed and disconnecting the old
acrial and ground wires I then attached the
lead-in wires of my new underground ‘mnmm
which I had installed just before dinner. “Now
listen!’ I commanded.

THE

As though by magic,
violins and the stirring
brought Bill to his feet!
founded.

THRILLING TEST

the sweet high notes of
sobbing
Jane
The static was so greatly reduced that

of saxophones
looked dumb-

we hardly noticed it! We were getting one of
the year's best programs  with  scarcely any
trouble on a wild, stormy night.

“You see,” T explained later to Bill. “I
huried my new underground aerial about two
feet below the ground where

wind and storms can’t affect it
so casily, They c.\ll this thmg
“Subwave-Aerial” and it's in-
sulated some way to keep out
interference and noise., It’s
comhined with a scientific
ground, so I'm sure now that
I have the correct ground con-
nection.  All this isn’t costing
me any more than_ my old
aerial antenna. And T'!l never
need to touch it again, It's
guaranteed for 25 years

1lardly  necessary to say
that Bill went home with the
name and address of the Sub-
wave-Aerial manufacturers in
his pocket.

Now YOU Can Test Subwave-Acrial FREE

SUBWAVE-AERIAL Gets DX designers af
fnstalled 50 Feet From 60,000- Lust,

dropped the Subwave-Aerial, attach- subwave-Aerial.
ing the Tead-in wires first to a 5-
tube Freshman, then to a single-dial
Atwater Ken: Model 35,

“We got Rt. [laul, Minn,, and
Toronto. Can., Tloud and clear—not
the slightest interference from the
GO, 000-volt power line 50 feet away.
Tt was impessible to get reception
with an _overhead aerial under the
sume conditins.” Yours truly,

. Bennett Smith,
Harry R. Jackson.

illustrates
Subwave-Aerial
reports

The above story

enthusiastic

perts reproduced here, proved that they had sncceeded. /
you hive a chance to prove the merits of this/

development  for AMake

send  at

Volt Power Line Now
“‘On January 27, 29, drove out great  new  radio
near the Nanijtuary striet  power the thrilling test—TIt's fun!
pliant—utopped ahout feet distant wmare  than  pleased,
frum 60,006-v01t transmission line— cent.  De sure
dug a_small hele, dnto whieh we interesting  details
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Spirit Séance Via Radio
Produces Results
By Joseph H. Kraus
(Continued from page 207)

rubber-covered wires, which run down into
the trousers as indicated by the dotted lines
m one of the photographs. The wallet is
well padded so that in even the most quict
room the spark coil makes no noise, nor does
one hear the crashing of the spark across
the gap. We thus have a miniature trans-
mitting set fastened to the back of the per-
former, and concealed by his coat and vest.
The key for closing this circuit is in the
performer’s pocket. He can press this {from
the outside of the trousers, it being unneces-
sary to put his hand into the pocket. Such
an apparatus could easily be worn by the
average male or female medium, and with
its aid, many would become convinced of
the truth of psychical manifestations.

The Receiver

HE receiving apparatus is merely an

amplification of the old coherer and de-
colierer receiving system used in the days
when wireless telegraphy was still young.
Those who have experimented with radio in
its infancy will recall the coherer filled with
silver filings, and also will remember the
clectric bell that was originally used as a
decoherer.  In this apparatus, the decoherer
takes on the form of a clockwork. When
the signal is received (the two opposite legs
of the table acting as antenna and counter-
poise) the filings in the coherer cohere. In
other words they offer less resistance than
before, and current flows through the bat-
teries and pulls down the armature of the
relay.  This closes the circuit to a second
relay which releases the clock-work mechan-
ism. A contact on the clock-work closes the
circuit to the electro-magnet, the upright
standards, the horn, or drums, as the per-
former desires. and the apparatus produces
its sound or demonstrates its effect. At the
sante time that the clock-work closes the
circuit, the hammer movement is brought
into play and the hammer strikes the colherer
a sharp blow decohering it. or in other
words, shakes the filings in the coherer so
that they assume their original resistance,
and prevent the passage of current through
them.  This opens the relay circuit, and the
apparatus stops until another signal is trans-
mitted.  As will be observed, there is a
duplicate drum and horu in the table-top.
The skull and hand are operated by magnet-
ism, and masmuch as there is no insulator
for magnetism, it makes little difference if a
piece of glass is placed bencath the skull.
and the entire skull is covered with a glass
cover.  The effect on the public is unique,
but the effect on the magnetic force is no
greater than that of an air gap equivalent
i distance to the thickness of the glass.

Significance

FTER six years of experimenting with

this idea. Mr. Dunninger has for the
first time demonstrated the possibility of

radio being employed for producing spirit
manifestations. Here we have a demonstra-
tion of practically every spiritual effect, and
all of these effects were performed ’in day-
light. The phenomena were produced,
whether the chairman of our Scientific In-
vestigation Committee was in the room or
whether out of the room: just as long as he
pressed the transmitting key. ¥t is con-
ceivable that an apparatus of this nature
could be used by a medium. Tt is also possi-
ble that one of the sitters at a circle could
manipulate the apparatus and the medium
himself could be searched, and found free of
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trickery, or the operator would not even have
to be i the room. While we do not claim
that any mediums in the country are using
this particular system, we are merely demon-
strating that such methods are within the
realm ot possibility.  IFor the henefit of those
desiring to duplicate  this  effect,  Mr.
Dunninger has kidly consented to discluse
the entire system, and the circuit diagram of
the same is reproduced in this issue.  As
will be nbserved, both the skull and the hand
are magnetically operated, the skull having
a piece of iron in the base which operates the
jaws whenever the magnetic impulse pulls
this irotr bar down. The hand is so balanced
that it will just barely remain with the
fingertips in the air, and these tips contain
the iron cores required for the magnetic at-
traction. The electric light is a miniature
414 volt bulb set mto a standard socket with
suitable adapters. The globe is opayue. The
bell is an ordinary 3% volt bell.  In both
these instances, the ribbons connecting with
the stamrlards are wired so as to make con-
tact with them. We are showing here how
unscruptlous mediums could even press radio
into the service of producing phenomena, and
no one m the audience would be the wiser.

New Advances in Medicine
(Continued from page 223)
The Deadly Pocket

HE pocket and the pocket handkerchief,

as wdll as the lady’s handbag, are breed-
ing places for germs. Take {or example,
the common handkerchief. During a cold,
it 15 used many times, and each time that
it 1s used it is returned to the pocket, but
the pocket is nice and warm, and dark, with
the result that the fresh air and sunshine,
deadly tc micro-organisms, is etfectively kept
away fram this quarter, and the germs mul-
tiply rapidly. \When the soiled handkerchief
15 removed, and sent to the laundry, and
a clean one substituted for it, the clean ker-
chief again picks up the micro-organisms
from the pocket and transiers them to the
clean handkerchier. How many people, says
Dr. H. Taylor Cronk, ever think of iron-
ing out the pocket with a hot iron, or ever
disinfect their handhags,

It is for this reason also that it is not
a good idea to place vour handkerchief over
the telephone. Actual experiments have dem-
onstrated that the telephone mouthpiece is
far more sanitary than one gives it credit
for being, and that the germs in the mouth-
picce are no greater than one would expect
rom an cqual arca of air.  And this, in spite
of the fact that cveryone talking through a
telephone is apparently hlowing many germs
mto the mouthpicee.  The Landkerchief de-
feats its ¢wn purpose. Not only do yvou add
more germs to those which may be exist-
mg on the mouthpiece by using vour hand-
kerchiel in this fashion, hut vou at the same
time pick up any germs which may he on
the mouthpiece, transier them to yvour hand-
kerchief, and then again, when you use that
handkerchici, you transfer those germs to
vour nosz2, mouth or eyes. Last, but not
least, you interfere scriously with telephone
transmission.

Coloring Matter in Beverages
Is Harmless

IS Tlepartment of Agriculture recently

announced that artificial colors and fla-
vors in seit drinks in nearly cvery instance
are absolutely free of harmiul substances.
The department esumated that more than
one hundred hillion bottles of soft drinks
were  cousumed  annually in the United
States, ard that 250,000 tois of sugar, and
5,000,000 pounds of artificial color and
1,000,000 gallons of flavoring extract were
used in these beverages.
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Is a College Education
Worth While?

(Continued from page 201)

prefer to change the heading so it would
be: “What Makes a College Education
Worth While?”

Tt is evident I am taking unusual liberties
with the editor. I am quite willing to hand
him free, an extra page or two as a pallia-
tive, 1 will, however, give him his money's
worth on the first page, by saying I don't
believe a college education can ever produce
permanent mjury to the mentality of any
normal boy or girl

In discussing cither the assigned head-
line or the converted one, we might well
ask: “What is the function of a college
cducation, and what is it supposed to do
for the normal boy and girl?” 11 a college
education has excuses for being, what at
least are some of them?

Surely many men who have never re-
ceived a college education have Dbecome
noted.  Why?

L. Austin,

Prof. F.

Decause they rose above the environments
of their birth: mentally at least. Dy de-
termination and continuous application, they
trained themselves untit they hecame more
cfficient mentally than their fellows. These
noted leaders who trained themselves. or
as we sometimes say were “self educated,”
had initiative.  There was within them the
mastering desire to become great engincers,
renowned musicians, or noted artists.

The incentive to become an educated and
cultured man or woman must come from
within one's sclf. 1t is an impossible and
quite as undesirable a method, to kick cul-
ture or renown into a human being.

[ am certain that a college training 1s
more valuable to the boy who enters college
on his own initiative than to the hoy whaose
parents send him because they do nat know
where else to send him or to the hoy who
himself does not know where clse to_go.

Ii a hoy has no objective in life, e
should buy or borrow one. \bove all, don’t
steal one.” Any boy who makes up his nund
to become educated and cultured can be-
come so.  lle may become so without the
help of a college training. 1 believe he will
reaclh his goal quicker via the college

Some of the reasons tor the time saving
are evident when one considers the facili-
tics of libraries, laboratories and muscunis.
These facilities are especially valuable to
the hoy who has made up his mind as to
the nature of his life work or his profession.
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The “specialist™ will receive rapid and
l)ruudgninu training through directed read-
ing in 111)rdr1£s, an(l supervised experiments
m lahoratories.

Choice of a College

II a college education is to be worth while,
an important consideration is the choice
of the college. Tt would obviously be un-
desirable for a person wishing a liberal-arts
cducation to spend four years in a technical
schaol: or for one wishing to become an
clectrical enginecer to attend a  conserva-
tory of music.  Between these extremes,
the choice is often difficult.

During my term as Professor of Elec-
trical [Engineering in the Thaver School,
connected  with Dartmouth College, T had
in my classes several students who later
went into business. 1 asked the students
why they pursued engineering courses when
they knew in advance they would enter upon
business careers,

Thei- replies were similar in purport;
that the engincering courses offered in the
Thayer School scemed to them to furnish

as deswrable a foundation {for a business
carcer as for engineering. The courses
were short, intensive and thorough.  \While

the curriculum was highly specialized, the
method of teaching the various subjects was
broadening and inspiring.

The {fundamental principles underiying
any profession are neither many nor dii-
ficult ¢f comprehension. The fundamentals
of the engineering profession are not dis-
stmilar to those of husiness.

You may possibly have bheen amused at
the suggestion of a prospective electrical
engineer attending a conservatory of music
to obtain his training: vet did vou ever
consider the fact that Fourier's Theorem,
which forms the basis for analyzing alter-
nating currents and radio waves, also fur-
nishes the determining criteria that  dii-
ferentiates a ten thousand  dollar Strad”
from a two dollar ninety-eight fiddle ?

The pupil attends the conservatory chiefly
to became proficient in technique ; while the
student attends the electrical engineering
college to become conversant with the ef-
ficiencies of dynamos, engines and  trans-
issiorr lines.

While the fundamental principles of al-
ternating currents and musical sounds are
1(lermtal the applications  of  these prin-
ciples so far as the musician and engineer
are comrcerned are widely divergent.

Knowledge of the Universe
Essential

OLLEGE courses that teach a hoy to

appreciate the world in which he lives
make @ college education worth while.

Were T at present choosing a college
which 10 obtain an education I should ahove
all choose one that offered courses in popular
astronomy,  geology, hotany  and  zoology.
This, regardless o1 my chosen pmfu\mn

Knowledge of the origin of the carth is
a determining factor in authentic predic-
tions as to it> destiny. Astronomy reveals
aowea'th of information  concerning  the
origin and early development of our ecarth,
l)cluu, it hecame solid, and cool enough for
geology to continue  the mnteresting story.
The story of the carth's adornment by
luxuriant growths of vegetation is told by
hotany and the final climax of animal life
by zoalogy.  There are so manv and so
important relations between engineering and
zoology that cvery  engineer should have
a working  know Iedge of insect life and
habits. White coal and black coal produce
culture and mechanical power.

Discipline Makes a College Edu-
cation Worth While
HAVE fistened to a group of girls at

Wheaton College (Norton, Mass) vie-
orously criticizing the faculty of that insti-
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tution for the strict supervision to whic
the students were subjected. This was
the best advertisement Wheaton could have
had.

You may safely adopt the principle that
enrollment for a four-year course in an in-
stitution in which the students as a whole
find fault with restrictions, will never prove
a mistake nor cause vou serious regrets.

A colieg‘c student should not expect, nor
ever receive, greater immunities from the
observance of law and order than does the
ordinary town boyv. It is an injustice to the
students  themselves to pass lightly  over
their misdemeanors: either in court or out,
simply  because they are “college boys.
Such favoritism prmluccs a false and dan-
gerous conception of values in a student's
mind, and greatly lessens the worth while
asset of a college training.

Advantages of College Athletics

HEN T entered college I was un-
able to “chin” myself on a horizontal
bar. I took a course i “Gym” work and

within a year T could chin myself rapidly
and  successively  from fifteen to twenty
times.  Before graduating 1 won  three

medals on the team; simply because of con-
scientious and \v~tcmdt1c tmmmg

When a college education produces a
proper balance hetween mental and physical
developrent, it cannot be other than werth
while.

Serious  consequences are as likely to
result from physical over-exertion i stren-
uous games such as {oothall, or result men-
tally {from over-study.

Financial Asset of a College
Education

HERE is no question but what the same

individual will he worth more financially
ten years after graduation from  college
than if he pursued the same vocation without
the college training.

In my own case, I have demonstrated that
I am well able to ecarn a living by my
physical efforts with a college education as
[ ever was before. I do not believe that
any healthy boy or girl will ever he handi-
capped physically by a college education.

[ furthermore believe that in my own case
the regular systematic training that T re-
ceived in the gymnasium and on the track
greatly increased iy ability to  perform
manual labor.

I do not feel that a college cducation
should he evaluated in monetary standards,
The standards of evaluation should be ef-
fective character building and high ideals.

College Friendships Make Collese
Education Worth While

BELTEVE one valuable asset of my

college carcer was the staunch and true
friends 1 found in college. It is true
iriends that make this life worth while:
not money

A few years ago a severe illness confined
me to my bed during six months. While
convalescing, [ would sit up two or three
afternoons @ week long enough to watch
the Varsity and the Freshman  haseball
games from the window of my sick room

overlooking the Dartmouth baseball field.
These <hort but cheering intervals were
contributing factors in my recovery. .\ few

minutes after the closing of the season, a
messenger  arrived at my home  with  a
gorgeous bunch of roses. tagether with a

letter from the Dartmouth Baseball \s-
sociation, stating it was the hope of the As-
sociation that T would live to watch games
through many more scasons of Dartmouth
[ 'lwlmll.

These tokens of
Dartmouth  College
worth while to me.

(Continued on page 281)

made  my
unspeakably
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Strongfort

Conquers Weakness
By Original
Muscle-Making Methods

Don't stand by and see your body tottering and grow-
ing weaker and flabbier day by day. unfitting you
g1 for every physical function,
m1k|nq a sorry spectacle of you
in everything you undertake.
Don't do it—if you want to be
a man-—a real he-man—a man
who will be noticed in a erowd
by both men and women. Don’t
e a weakling when you can be
a healthy. powerlul muscular
fellow, with a grip like iron, a
knockout punch, a chest that
denotes strength, and a face that
pictures buoyant health and
happiness, Battle against
weakness and disease and an-
noying ailments. IT'S YOUR
FIGHT—and YOU CAN WIN
ITL 1 can help you! | will
help you! | have performed
wonders in restoring weak men
to health and strength. Thou-
sands will testify to this fact.

Listen to Me,
Young Man

You need not be discouraged
and down with the blues because
of your weakened physical con-
dition, your ailments. your lack
of manliness. | have put thou-
sands on their feet after they
had been dragged down so deep
they thought they could never
be real men again. | gave them
St'lmlll’\ pep. VIgOI‘. energy,
ambition. 1 built them up inch
by inch—internally and externally—by my original
methods, until they became outstanding men, full
of snap, and -'go'’ and steam.

STRONGFORTISM

Science of Health and Strength

It was through the methods | used in developing my
own body until | won the world's acclaim as the
finest specimen of muscular development and cham-
nmnshms in feats of great strength, in Europe and
in the United States, that | constructed the science
of STRONGFORTISM. It is through it that | re-
claim wrecked and weak men, make them into new
beings, and nive them a body. and arms of which
they can boast. No inconvenient hours are required.
Only a little of your time in the privacy of your own
room is necessary to tollow my easily understood in-
structions—and, oh man, how glad you'lt be that
you listened to me once you've started on my course.
It means a new day for you, that's sure as you're
alive. YOU CAN BANISH YOUR WEAKNESS,

Send for My FREE BOOK

Send for your copy of my extraordinary book and
you will learn facts that will astonish you and help
you out of your sorry plight. The experience and
research of a lifelime are contained in my wonder-
futly instructive hook *"LIFE'S ENERGY THROUGH
STRONGFORTISM." It will tell you frankly how
you can make yourself over into a vigorous specimen
of vital manhood with 100°, pep. power. and person-
ality. It will show you how to be true to the best
that is within you. ~Just check the subjects on the
consultation coupan on which you want special con-
fidential informatien, and send to me,

i o

PHYSICAL ANU HEALTH SPECIALIST
DEPT. 931 NEWARK. NEW JERSEY. U.S.A.

e Sond this

STRONGFORT
Builder of MWen

COII[)OH - — —

FreeConfidential Consultation

Mr. Lionel Strongfnrt Strengfort Institute, Dept.
931, Newark., N. J.—1'lea~e ~end me abolutely free my
copy of vour )ml-l\ “LIFE'S ENERGY THROUGH
STRONGFORTISM,” printed in, ... Enzlish.... Ger-
man. L oNpanishe Fhis dees not place me uxnlm

¥

ohlivation and no sadesman i~ 1o eall on me. T have
nearked (x) betore the s~ubjects in which 1 am most
interested.
.. Catarrh ..Overweight
.. Colds .. Weak Back
.. Asthma .. Weak Eyes
. Headache ..Short Breath
.. Rupture .. Weak Heart
.. Thinness ..Luna Troubles
.Pimples . Round Shoulders
.Insomnia ..Stamach Disorders
.. Constication . Increased Height
. Rheumatism -Muscular Development

.Nervousness " Great Strength
Private Ailments ....... ... ... ool

Name




Become a T

Radiolechnician
mn9QDays -

Thousands of trained
men are needed for |
Radio Service, Radio
Engineering, Broad
casting, Television,
Station-operation and
Radio Merchandising.
Get into this wonder-
ful, fglst-growing field
NOW ! Good pay, big opportunities. Become
trained Radio-Technician in 3 months at _this splen-
¢idly eguipped school {which Station WISN operates) |
Cimplete practical course covers Radio I!rmu'lcastm.:
Merrhandising and Television, The only radio course
in the country approved by a radio trade association.
Ciraduates receive “Class B license without examina-
tion. Moderate tuition fee, Our illustrated free cata-
log gives details of how to beconie a trained FR E E
rahic technician in 90 days. Send for it

today. No obligation,
Milwaukee, Wis,

SCHG‘JL of ENGINEERIN

Al wa i o e
Founded 1905 Dept. S. 1. 729

How’s this for
, flight Record?

ONE The Cali=plane has an
o official record of 35 min=
utes continuous flight
under own power, and in practice flights has
remained
45 minutes in air under
1ts own power
of the Monoplane type. Tts
spread ix 187, length of fuselage 18”7, Price com-
plete, ready to fly, $5.00,  Complete parts of plane
knocked down ready to assemble, $3.00, Full size
blueprints of all parts, 50 cents. The only tools
ned ¥ to asscmble plane are pliers and serew-
driver, and assembly requires only 3 hours.  Nend
Express or I O. Money Order. No stamps,
CALIFORNIA LABORATORIES
Box 1771 Los Angeles, Calif.

Cali-plane is wing

REATEST of all Band leaders
says: ' Complete Equipment of
Conn Instruments enbanm musical value
of any band at least 50%." More than 50
years of experience, and exclusive patented
!Srocesses make Conn instruments superior.
iest blowing. Most flexible mechanical action,

Most perfect tone. Yet they cost nomore. Any
0:.,‘ instrumentsenton free trial. Easy payments
\‘,.f' if desired Write for libelaturc Mention in-

stzument C. G. CONN,_ Ltd.

756 Conn Bldg., Elkhart, Indiana

NN

‘WORLD'S LARGEST
MANUFACTURERS of

BAND INSTRUMENTS

Factory to you. Save 509, on

: latest AC Electric or Bat-

tery Radio. Free return
80,
Bigchoice
of cabinets

ughted

33229 1 dial

Radio's most amazing blmn!ns dlrect from blg
old, retiable maker. on’t buy uniess 30 days'
uae proves entire outfit unbeatable at 2 to 3 times
the price, for tone, selectivity, distance, volume.

t 4 BIG SPEGIAL OFFER
CMibReSY RADIO CORPORATION
ree &t Bicccnaful Yea
409-0) ™ Bidg-, o.
3

You can quickly qualify for
Troxitions paying $50 to $250
a week in Motion I’i(-tm(',
Commercial or News Pho-
tography and P’rojection, or
start your own business. No
experience needed.

CAMERA OR
PROJECTOR CIVEN
Tearn at home or in our
preat  New  York Studios.
Write for Big Free Book of amazing opporlunities,

Job Chart and Camera or Projector offer.
NEW YORK INSTITUTE OF PHOTOGRAPHY
Dept. 82 10 West 33rd Street New York

Science and Invention

receiving set on the “Defender” for the Wil-
kins’ polar trip, and suitable means for pro-
viding heat will also be provided.

Navigating in Polar Seas

ONTRARY to the gencral impression,

perhaps, the polar seas are not filled with
icebergs, as Mr. Lake brought out, and he
should know, as he has tried out sub-
marines in northern waters, in the Gulf of
Finland and in the Baltic, and in these in-
stances he was successful in causing the sub-
marine 1o break upward through ice of con-
siderable thickness. In these northern regions
there are quite large bodies of open water, said
Mr. Lake, and by and large, the submarine
is the logical craft to use for exploring and
carrying on communication in these regions,
The ordinary stecamship or sailing ship is at
the mercy of the ice in a great many cases
when she is trying to navigate through polar
waters, and frequently the vessel becomes
quickly jammed or frozen in the ice, and
can't move at all for considerable periods
of time. If a submarine commander, under
like conditions, saw the ice closing in on
him, he could submerge and navigate his
craft beneath the ice. Submarines, as 1is
well- known, can descend to depths of 130
to 200 feet, and in extreme cases, tests have
heen made at a depth of 300 feet.

One of the most interesting questions of
all, naturally, in any such undertaking as
this, resolves itself into the problem of how
the navigator can find his way under the
ice.  In the first place, navigation would be
by compass in the same way that a vessel
is navigated on the surface. The depth
gauges will show at all times how deep the
:ul)marmc is below the surface of the water.

One of the questions that came to the
writer's mind while he was interviewing Mr.
Simon Lake recently was, supposing the sub-
marine blasts a hole upward through thick
ice, the submarine having to back off from
the point where she has pldntcd a time-fuse
bomb, let us say, and the question arose,
how could the submarine commander find his
way back to the hole which had been blasted
in the ice? One answer would be to steer
by the compass, but suppose the compass
was out of order or was rendered unwork-
able due to the blast, and also let us assume
that the compass did not permit the com-
mander to find the hole blasted through the
jce, for reasons of inaccuracy of navigation,
et cetera, how would the hole ‘then be locdtul’

Follow the “Black Line”!

MR LAKE laughed. and said that this
was one of the simplest problems to
solve, and in fact, some of his carly patents,
which he showed the writer, contained sev-
eral methods for solving just such a problem
as this one. Some of these schemes of Mr.
Lake's are illustrated herewith. Anyone who
has traveled in New York subways is fa-
miliar with the rule, “Follow the green line,”
and the sub-sea polar explorer of the im-
mediate future may very likely find himself
faced with a similar order. “Follow the
black or red line,” and he will then come to
the hole which has been blasted through the
ice.

After Mr. Take had explained his methods,
the writer suggested why not squire or paint
a black line on the underneath surface of the
ice, as the submarine retreats from a point
where a time-fuse homb has been metcd
for example. Mr. Lake said “Bully.” (The
homb may be fired electrically from the sub-
marine.) It should be mentioned in passing
that the “Defender”™ has a special chdmher.
i whereby it is possible for a diver to get
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Under the Ice to the Poles

An Interview by H. Winfield Sccor, with Simon Lake
(Continued from page 209)

out of the submarine and make any mvesti-
eations mnecessary.  \stde from this fact,
however, a marker line on the hottom of the
ice, such as that just described, could he
seen by the submarine commander through
windows, aud under some conditions there
would be suthcient light transmitted through
the ice; or otherwise poweriul lights suitably
mounted on the top of the submarine would
illuminate the under side of the ice.

Other schemes devised by Mr, Lake, and
which are indeed ingentous, comprise a
toothed wheel which will retrace its path by
means of the indentations made in the ice,
as one ol the pletures show, Still another
idea involves the use ol a small cable which
has been anchored in the ice near the point
where the hole is ty be blasted through it,
and the submarine is then mancuvered back
toward the hole, atter the exploston, by reel-
ing in the cable, in the same way that cave
explorers sometimes follow a string back
to the point from which they started.

Telescoping Periscopes

I.\' the numerous patents and ideas worked
out in the past 30 years by Simen Lake,

who has built more submarines for the great

In the
AUGUST ISSUE

A Scientific Mystery Story—
“The Invisible Incendiary”

By F. N. Litten

More Opinions on—
“Is a College Education
Woaorth While?2”
“Financial Independence” —
How to Obtain It!

By John J. Raskob

governments of the world than any other
mdividual, there are numerous means pro-
vided for arranging telescoping periscopes,
observation towers and also clectric as well
as pneumatic drills, which can be put to
work through the top of the submarine when
deep ice is encountered. Suppose, for ex-
ample, that a submarine has been maneuver-
ing for quite a while, and that the com-
mander dectdes, from the depth gauges, that
he is under a considerable thickness of ice. say
15 10 20 feet or more, and that his air rencwal
apparatus and oxygen supply will not enable
the crew to remain submerged much longer.
He can then, said Mr. Lake, resort to one of
several methods of procedure: He can drill
upward through the ice and run a tube up
through the hole to give fresh air to the
crew, or he can arrange to blast a hole up-
ward through the ice with T.N.T. or other
explosive.  While a eonsiderable quantity of
ice 1s encountered in the polar scas, they arc
not filled with a 1ot of icebergs as we fre-
quently imagine, Mr. Lake pointed out. The
jcehergs, representing  large pieces of ice
which are broken off glaciers in Greenland.
for example, find their way to the north
Atlantic, and they are irequently seen in the
northern ship lanes.  On the average, Nr.
Lake told the writer, one may look 1for
polar ice about three fect thick when it is
ulcmmtcrcd in summer. and as great as 14
feet thick in the winter, with many lanes of
open water.
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Home Movies

Conducted by Don Bennett
(Contimied from paye 229)

side of <he street. e repeated this for forty
or fifty feet of hlm. and developing his film
to « negative, spliced the fades so that they
lapped one another. \When the print was
made the effect was that of buildings and
~cenery fading from one scene to another,
but cach scene moved across the sereen in the
appositz direction to the preceding one.  He
had huwlt up a rhythm to this change of di-
rection until finally the scenes became so
<hort and the changes of direction so fast
that one felt accelerated in time with the
screene:d picture. A judicious selection of
music on the phonograph accompanying this
¢nhanced the effect.

A Remarkable “Fish Story”

HI prize winner, however, was presented

by the leading light of the Rockland
AMovie Club, George Blake. Tt was a short
film entitled “Fisherman's Tuck” and was
only a little over a hundred feet in length.
There was not a title in it except the main
title. and the opening scene showed a float
bobbing on the water. The camera followed
up the line, down the rod, and up to the
fisherman's face. The fisherman was cvi-
dently asleep but his hand raised automati-
cally te brush away a fly. This was all in
close-up and then the camera was moved
hack until the whole scene was taken in
Suddenly there was a jerk at the line, the
fisherman woke up and hauled in a beautiful
fish, aiter quite a battle. e deposited it in
his creel and cast again. Another fish struck,
was hauled in and deposited in the creel.
This kept up, getting faster and faster until
the fHsherman threw down his rod and
started scooping them out of the water. As
he did so, the scene dissolved into the first
long shot where he was asleep and he woke
up to tnd it raining.  Hurriedly recling in
he discovered a great weight on his line as
if it were snagged, but a little judicious pull-
ing freed the line and he pulled up—an old
boot. Fade out.

How to Take the “Fish” Movie
SL'CH a film at first glance seems difficult

to make but when you consider that only

one fish was used, it is not as hard as 1t
seems.  The procedure is as follows: Make
the opening scene as described above.  Sct up
the camera for the long shot and jasten a
fish to the hook. (Buy it at the hsh market
if vou are not a lucky fisherman.) Have
vour actor take his sleeping posture, the rod
loosely held, and with a thread running out
of the camera vision line, simulate a “hite.”
At this he wakes up and bhattles the fish
(tugging the thread keeps his rod under ten-
sjon) and lands it. We then cut to a close-
up of the creel, not showing the inside of if,
however. and then cut back to him finishing
a cast.  (In taking the scenes, make all the
casts at one time, and all the close-ups at one
time, then cut them together.)  Your fisher-
man can fake a cast and vou can cut out the
umwanted part so that you get the effect
of him casting, although vou do not actually
see him do it.  Vary the action slightly in
cach shot and especially in the close-up.
When you come to the scene where be drops
the rod and starts scooping the water for
fish, fade out and move your film back (in
a changing hag) to where the fade started.
Then fade in again under-cxposing and have
him wake up, look at the sky and start
to gather his gear together, following the ac-
tion described in the paragraph above
Where he looks up at the sky, cut in a shot
of a black cloud hiding the sun, made at
any time, to get the idea across that it is
raming. With this in mind, the action had
hetter be laid in a shady place so that the
presence of shadows will not give away the
fact that your rain scene is faked. Throw
sufficient light in with reflectors to ilhumi-
nate the fisherman.

There are many similar tricks that can be
done with a little thought, and remember—
the trick with a little thought and continuity
to it has a better reception from your audi-
ence than just a camera trick that means
nothing.

(Next month's article will contain lints
on mproving your cacation film, with some
suggestions for titles and for a continuily
that will dramatize your film.)

(Names of manufacturers of devices on
request.)

Movie Question Box

Q. by R. Madden: What is the difference
between “Hard™ and “Soft” lights.

A. Hard lights arc the bright arcs used
in studins becausc of their high actinic value.
They use carbons for forming the arc
similar to the minature arc described several
months ago in SciENCE AND  INVENTION.
They are hard because their rays are nearly
parallel and throw shadows that have solid
cdges. going from deep black to hrilliancy
with little or no diffusion at the edges. 1In
studio practice, Florentine glass (crackle
surface) is used to break up the parallel
ravs and diffuse them and silk masks are
placed in front of the lamps to further
soiten the glare and to diffuse the edges of
the shadows so that they do not show so
plainly in the film. “Soit’ lights are usu-
ally ineandescent lamps, which because of
their large source arca, give a more dif-
fused or softer beam and hecause when
used as a reflector the diffusion s cven
greater, altho a diffusing silk is not used.
Arc lamps for amateur use vary in current
rating from 8§ to 26 amperes, whereas in-
candescent lamps range from 500 1o 1000
watts. In the studio the ares draw about
45 amperes for the smallest up to about
130 amperes for the giant “Sunarcs.” In-
candescents used in the studios vun from
1000 to 10.000 watts. Reflectors are always
used, cither 1 amateur or professional use.

W, Stuart asks:

(). Has a book ever been published con-
taining directions on how to build a home
movie projector?

A. To the best of our knowledge it has
not.  There are some parts of a projector
that require accurate machining. You may
be able to buy cheaply an old intermittent
movement from a movie junk shop, along
with two feed sprockets. These could be
mounted on a metal frame and driven to-
gether by a chain and sprocket arrange-
ment or by gears.  IFig. 1 shows the basic
principtes upon which all movie projectors
are designed.
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IS clectrical with  unlimited

is the

U]‘!]\Ol'fl_lllil_iCS for the man who has educated
himself in the diner points of  clearicdd
practice.

age,

TFit vourself for a hig-pasy jub Dby knowing clee:
trical practice complete. including inside ol
out-ide work, central stations, and the whale
subject.  With the aid of the Croft books you can
know electricity as experts know it and put
yourself in line for an expert’s pay.

The Croft Library of
Practical Electricity

-eference library and self-
training course in eight vol-
umes. 3000 pages — 2100
illustrations
In these volumes (roft teaches
vou clectrical practice complete.
Jle takes you in quick, easy
steps from  the simple~t prin-
ciples to the complete and cco-

A

Flexible
binding
for easy
handling

nomical operation of a great &
central station. Ile tells you

all that he has learned in

twenty years of shirt-sleeve practice.

With these hooks at his elbow @& man can learn
as much ahout electricity  iu six months—goo!
practical “bread and butter”™ stutf—as he wouid

learn in

ordinarily

a lifetime of practice.
The Standard in Practical

Electrical Training
The Croft Library is a complete elec-

trical educator. Tt is founded un
practice—on  work as it is actualh
done, It is jammed from cover tu
cover with the kind of hard-headed
fuct.s vou want. Written so that the
beginner can  easily understand it,

vet so sound., wo thorough, that it is the daily
guide of 39,000 highly paid clectrical workers wi.d
engineers.

Croft tells you the things vou need to know
about motors, ;:g'l)el‘(ltu!',m armatures. commiutators,
transformers, circuits. awitchhoards, distribution
systems—electrical machinery of every type—wir-
ing for light and power—wiring of finished build-
l_ngsfund_el'\\'r_ltcr~ and municipal requirements—
illumination in its every phase—the latest and
most improved methods of lighting—lamps and
lighting effects. etc.—how to do a complete jub,
from estimating it. to completion.

Make no mistake ahout it—there are big jobs in
(’]t‘Ctrlclt:\’ ready for yvou when you're ready for
them.  Thousands of “men who have the Croft
‘Lihrary know that to be u rfact, The Library it-
self, on a FREE TRIAL BASIS, will prove it to
your own absolute satisfaction,

NO MONEY DOWN
Small Monthly Payments

Fill in and matl the coupon attached
and we will send you the entire set
of cight volumes for ten day s’ Free
. Examination. We take all the risk

—pay all charges. You assume nu
obligation—you pay nothing unless
you decide to keep the honks
Then SL1.30 in ten dayvs and the
. balance at the rate of $2.00 a month.
Send the coupon NOW and sce the bhovks dor
vourself.
| o e e o —
! FREE EXAMINATION COUPON {
I McGraw-Hill Book Co., Inc., i
370 Seventh Ave., New York.
I Rermd me for 10 davs’ tree examination the Croft ‘
I Library of Practical Electvicit, fosatisfactory 1 will
send aou $l..‘»_u in 10 aid  $2.00 monhiy until
I the ~pecial price ot $1 i~ paid. U mot wanted, I l
will return  the  hooks sour expense. (To insure
I ptompt shipment write plainly and fill in all lines.) l
| Name o |
} MBI sonpoeennneancoanassonno0nonoae0006aaaaaa00n }
I HiF amd] 6XAR® naooboooabooono00000005000050000000000 l
1
' JMESIEN  coececnoaoaacooacaooononanonba0a ©oabano000 ;
| LY 1 LTS l
} | NI-T-2u l
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The NEW
RADIO NEWS
Going Up !

ADIO FANS who are young and ambitious
have now the biggest opportunity yet offered
them—as operators, service men, engineers of

Airplane radio service. This development of the past
two years Is just stepping out of the laboratory, a full-
“grown giant. In five years it will require more radio
men than the sea does today. Here also is the chance
of the capable radio man to rise as rapidly as many of
the first ship-and-shore radio operators have done.
For this reason a new Aviation-Radio Section has
been added to Radio News; which contains also the
usual number of technical and practical articles by
the best authorities in the country, including James
Millen, Prof. Glenn Browning, John B. Brennan, C.
Walter Palmer, Zeh Bouck, C. P. Mason, R. E. La-
cault, etc., covering the fields of commercial and ex-
perimental construction. Sets and amplifiers using
the newest tubes and other apparatus are described,
and there are also articles for the beginner in simple
language. Ninety-six pages of almost solid reading
matter, interestingly illustrated, appear in this en-
larged issue.

JULY ISSUE NOW OUT!
The Radio Fans’ Favorite Magazine

on
All Newsstands
or Write Direct

Special Bargain Offer!
m————————

EXPERIMENTER
/ PUBLICATIONS, Inc.

/ 381 Fourth Ave., SI—]JY-9
New York, N. Y.

Gentlemen;  Enclosed find
$1.00, for which please send
me  RADIO NEWS for 6
months  (single copy  value
$1.50),
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How to Build Your Own
Airplane
By George A. Gerber
(Continued from page 237)

design_of the ship. Before changing any-
thing in the design or size of materials, be
very sure you are improving ; then go ahead.

The design of this ship has proven to be
exceptionally stable and safe. Due to
parasol type. wing airfoil chosen and further
design, it has heen impossible to spin either
this plane or the two place training plane
(Jenny fuselage monoplane wing with ON3
motor).

The airfoil has no sharp burple peint: -
the ship will mush along i altitudes which
would be suicide in a Jenny or Canuck.

I speak of these two ships especially, be-
cause youth, and it is to the vouth of the
country I dedicate these articles, persists
in grabbing off any old war-time crate with
half an engine in it, and try to fly it.

These planes were no toys or playthings
wlhen brand new. and now, after 10 vears of
existence, the only names fitting to them are
flying coffing or crates.

True, they were good training buses:
once a pilot can fly a Jenny or Canuck he
can handle, with safety to himself and ship,
almost any commercial plane built today.

This little plane has the positive {eel on
the stick experienced with a heavy plane,
vet is light on the controls. Most light
motorcycle engine-powered planes fly like
a butterfly, quick, snappy, and require a
clown pilot to fly them.

\ characteristic of this plane is its ability
to plow through the sharp humps and gusts
without undesirable oscillation.

In a dive, there is no tendency towards
nose heaviness or in a climb no tendency
of tail heaviness outside of sloppiness of
control which is present in any plane at
slow speeds.

The Chevrolet motor was chosen in pref-
erence to a Ford, because of built-in fea-
tures of overhead large valves, large bear-
ing surfaces, pressure oil system, etc.:; none
of which are found in the IFord regular
engine,

I am neither a professional draughtsman
and far from being an author, but I have
tried to present this clearly.

Remarks on Flying the Plane

I N the final set up of the plane, T had the
fuselage on the landing gear, tail plane
assembly attached, everything covered and
doped.

I built a frame against the building to
lay the wing on perfectly flat about six
feet above the ground, with supports spaced

-to allow the fuselage to run under. and

jacked same up on blocks until a space of
cighteen inches was present from the top
of the upper longeron to the lower surface
of wing. Both were leveled accurately
sidewise and fore and aft. with the fuselage
square with the wing. Then I cut and
fitted my complete set of struts. ceuter and
outer hold-downs were attached. the cross
cable drag braces werce installed. the wing
supports were, removed and job was rigid
and true,

The center section drag tube from the
top of the motor to the first "V strut at
the point of the wing connection fuselage
is a 34 in. x 049 in. steel tube.

In rigging up the controls a little  oh-
servation of other tyvpes would be of as-
sistance,

The cables should have no slack., vet
should not be tight, lest any strain should
be put on control surfaces or manuals.

A good rule is this—have the cables just
tight enough so that when the stick is
moved !4 inch the control starts to move.
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Detait drazeing shoscing hoae to reinforce acing ribs acith compression members glued and
nailed as indicated.

There should he no binding of any control
hinge or cable and this is important. \ll
contrals must work free and positive. The
clevator control wires must be crossed, so
that vou must kick your right {foot to
turn right.  Push the stick ahead to nose
down—draw the stick back to climb. Press
the stick to one side and that wing
droops.

Any power plant may be used in this
plane from 35 hop. to 60 h.p. and can be
castly iustalled by simply changing the type
of motor mount.

The motor should he mounted last to
sccure the last final balance of the complete
ship.

Regarding flight; self instruction is both
costhy and  dangerous.  While men have
taught themselves to fly, a hundred dollars
spent for training is a good investment,
consice-ing  the chances of wrecking the
little plane in seli-instruction.

Taxying is very beneficial, as it gives
one a fair sense of control. Get used to
the moror blast, and become familiar with
the ceckpit.

IFor :hose who take regular instruction
these remarks will not be necessary.

In cranking the engine be careful—a
blow from the propeller will put a large
dent in the hardest physique.

Alwayrs treat an airplane propeller with
the greatest respect, even though you know
the switch is off.  This is 1o toy or joke
and I cannot lay too much emphasis on the
fact that you are now in a man's game,
tull of danger to the carcless, but just as
safe as the modern automobile to the
thoughtiul and careful.

fere’s how you operate—one person in
the cockpit, one at the propeller.  The one
at the propeller orders—"Switch off, throt-
tle nearly closed, and choke,”  One in the
cockpit repeats and does as ordered.  One
at the propeller spins the motor ahout four
or five times to flood it, doing so carefully,
he thea steps back clear and orders “con-
tact.”  Irom cockpit the word is re-
peated and the switch is thrown on. The
man at the propetler grasps it, having had
it set jnst ahcad of compression and pulls
it sharply through, downward, and instantly
steps hack clear.  1f the engine fails to
start, he orders the switch off. before
setting the ¢ngine to compression  again.
The pitct by repeating the orders, climinates
the chances of misunderstood signals, which
have resulted in many serious accidents.

Also, always have blocks or chocks be-
fore the wheels to hold the plane from
runuing forward while cranking or warm-
ing up. The beginner should tie the rear

end to a pinch bar driven into the ground.

After the motor is thoroughly warmed
up. throttle down and remove the chocks.

A\ slight burst of revs. should cause the
plane to taxi slowly. Sharp blasts of gun
effect best rudder control.  Shoving throttle
forward should open the carburetor “giv-
ing the gun.”

Taxi carcfully, getting the flipper and
rudder control feel.  The first taxis will
undoubtedly be very erratic, but practice
should soon permit you to taxi at full speed
with the tail up, clear across the field in a
straight line.  Never drop the tail with gun
on, at full speed, or yvou are “off.”

A field at least 8U rods long is advisahle
with little or no obstructions such as high
tension wires or trees nearby.

Once vou can taxi in a straight line at
full speed, short hops may be tried at the
center of field, not getting more than a
foot or z0 above the ground to get aileron
feel.  Always taxi fast into wind, slow,
with the wind and never with a side wind,
if it can be avoided.

You will find all this out soon enough
but a little tip here may suve vou from an
accident and from much expense and delay.

Now if you MUST learn to fly alone—
Well—

After you have learned to taxi in a
straight lime—tail up: full speed—get way
back to tar end of field, head ship into the
wind, he sure everything is all right—"take
a long breath” press the stick forward to
get the tail up and give her the gun—vide
open.

As vou pick up speed and the tail rises,
case the stick back until at full speed, the
plane taxies straight with tail and wing at
0° angle and the stick in neutral.

When this speed has been attained start
casing back on the stick gently lowering the
tail to about 3 degrees of wing angle, when
the ship should leave the ground smoouihly,
and start an even ascent.

DOXN™T pull the stick sharply back and
then climb too steep or fast. This will he
a tragedy s as the best angle of climb will he
somewhere between 3 and 8 degrees, de-
pending en the power plant.

Be content to hold a hundred feet or so
of altitude over favorable territory until
you are sure of vourself.

Alake vour first turn very shallow. ove
the rudder slightly and lean the stick just
a little to bank, as you turn. Make your
first turn cover two or three miles or so,
and then, as you get familiar, increase the
range.

In vertical banks—remember the reversal
of control action.
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¢*Bill Carola’®
Landaus
Serenaders

i 1lzER

Couldn’t Play a Note —
Now Makes 100

“When I sent for your catalog, I didn’t know a
note of music. A few months after I bought my
Waurlitzer instrument, I had taken my place in a
professional orchestra, Now I am making $100
a week, three times what I made as a clerk. 1
wish everybody knew how easy it is— anyone
who can whistle a tune can learn to play a musi-
cal instrument.”—Bill Carola.

Free Trial—Easy Payments

You may now have any Wurlitzer instrument
for an amplefreetrialin your ownhome. Examine
the instriiment, note the fine workmanship, the
full, rich tone value and especially how easy it
is to play. No obligation to buy—no expense for
the trial. We make thisliberal offer because we
want you to try for yourself a genuine Wur-
litzer instrument, the result of 200 yvears’ experi-
ence in musical instrument building.

Easy payments are arranged to suit your con-
venience. Thisis your opportunityto try a fam-
ous Wurlitzer instrument in your own home.

A% ' Free Book

% 1llustrates and describes every known
,  musical instrument—morethan 3000 ar-
ticles, many of them shown in full
colors. All genuine Wurlitzer instru-
wents—buy direct from Wurlitzer
and _save money. Special

offers on complete outfits,
‘We also give you our Free
Trial, Easy Payment Plao,
No obligation.

Send Coupon
Today!

I,

: ?ii‘“‘%‘f"‘:;.g;} .(
o, A Y4
. Send this Coupon

TheRudolph Wurlitzer Co. , Dept.B221
117 E. 4th St., Cincinnati

Sendme your Free Rook on muslcal instraments. Also
your Free Triul, Easy Payment Plan, No vbhgation.

) WurLizeR |

ey

Copyright, 1929, The Rudolph Wurlitzer Co
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Build This Model Alrplane
YOURSELF

3-ft. model

BELLANCA “Columbia”

True scale. exact replica, guaranteed to fly.
with all materials and instructions, $9.00.

GET YOURS!

Send for vour copy of our 56-page booklet
which contains the scientific knowledge we
cained through 20 vears' experience in model
airplane construction. It illus-
trates and describes famous
atrplanes, also all parts required
by model builders. experimenters C
and inventors, This booklet is
mailed to vou upon receipt of..
Your dealer can supply vou. If not, worite us.
U. S. MODEL AIRCRAFT CORP.
397-399-A Bridge St. Brooklyn, N. Y

Be a Popular Favorite-
Play the

TENOR
$1 BANJO

TENORBANJO [e}3Yi3Y

Entertain your friends. Be popu with case
lar. Play at dances. parties, ete, When)fm Enroll
Earnextra money. Our 52-lesson -

course will soon makeyou areal Tenor Bamoplayer.

Simple Method Makes It Easy
Even if you don’t know a single note, you are sure
to learnby our simple, easy method You study in
spare time—your lessons always before you,
51,000 successful students o "

Pay as You Play rl{ ,

Ourcourse is low in cost - - only a few centsa day
No clasa to wait for, ~tart with small fust pay j . = 4
ment--then pay while learning L7

Write for Special Offer o
Bweet toned TENOR BANJO and genuine Seal
Grain Fabrikoid Case, vaiued at$18 to $20, GIVEN when you enroll,
Write for full information and special offer. A postal will do. ACT
FIRST HAWANAN CONSERVAYORY F MUSIC, Jnc.

9th Fi., Woolworth Bl dz L’)( 3 Mew York

Apprwed asa (,ormg ondence School Under the Lawa of theStatc of
ew York ember National Home Study Council

Add $150 to $300 Monthly PROFIT

monthly with 8-Hour Rattery Charg-
Jench birought him $275 nonth. Bruce
HB Tester. No imvestment re-
quired asx  traction  of |
profits patd for equipment,
Only $16 Monthly
Try HI3 30 days at our
risk on absolute money*
back guarantee Also m: | 1 Bt
A1 Compressors ¥
Washers and Poa l ni
Nprays  all money malipra &2
far  you 1 ndetline thi
1em yvou are interestesd
m ond mtl tor full par-
ticulars  without obliga=
tion to

HOBART BROS,
Box 8-79  TROY, OHIO |

Juhnson added $125
ing  Wuyne's Test
doubled battery sales with

)

LEARN TELEGRAPHY |

Bl an  expert  Morse !
or  Continental  rode WITH

gperarn BIGTAY— TELEPLEX

TRAVEL — WUN !

URLE. \fl(’r a few short
of practical ~tudy with Tele-
plex you will he an expeit eperator,
This  amazing  instrument  teaches
sou right in yeur wwn home. Waorks
like a phonogeaph.  No  knowledge
needed—heginners  lean  at  oncel
NOT A SCHOOL. Free 10 days'
trial  Write ton FREE hooklet G-11.

TELEPLEX CO.. 72 Cortlandt Street, New York City

A Business of Your Own

1"lating
tetinishing

auto  parts,  rveflectors, bathroom  fixtures,
heds. mirrors,  chandeliers; by new
merthod  No capital or experience required. Staiple
|\4Il) of manufacturing at  Home starts you in
money-making  husiness.  Outfits  furnished.
particalars and  proofs.
GUNMETAL CO., Ave.

IILL
C. Decatur, 111,

Waorg torful, new dev guides your hand: correcis
vonr writing in few days. Big improvement in three
haurs  No failures.  Gomuolete outline FRIFE.
Per.ect Penmanship Inst.. Dept. 44, St Louls, Mo._
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Coming into land—come into the wind
straight at the field. llere only practice
will  help  you.  Gradually nose  down,
throttling as you approach the ficld, keep-
ing full flying speed until leveling out,
just about a foot above the ground, then
cut throttle. case tail down as the plane
settles, and just as it lets go put the tail
down and hold her there. Don't stop flving
until the plane comes to a dead stop or vou
may do a beautiful ground loop betore yvou
know what it is all about.

Simple isu't it, but oh hoy, what a thrill
and how you do have to fly that bus!

The first hour or so the nose of the ship
wanders all over the horizon and you may
ceven decide that you will never be able
to master that cloud riding devil, but cach
flight brings more comfort and skill, until
vou will soon be totally unaware that the
ship has a nose at all, and you will be mak-
ing dead stick landings and everything.

Dou't attempt flights in gusty hot weather
until yvou are good. Early in the morning
and late in the cvening is the ideal time to
fy. At noon the ascending air currents
cause bad bumps which arce very disconcert-
mg to the begimner.

The plane will sometimes drop right out
trom under vou, and then it is a good plan
to have a safety belt on. Again vou will
get heavy in the seat as she rises up on a
bump, but don't get rattled; sit tight and
ride her out. You will find that the plane
always catches itself when it lets go, it you
have not stalled her.

Further Construction Details

Drawing 6 shows another popular type of
hinge for light planes made up of cotter
keys.

Starting on lower surface at
pusition, forward, over the leading cdge, and
back to front beam on upper surface put
on a LU\t‘l‘i]]" of .010-inch sheet alumi-
num with 34”7 x 20 gauge nails.  This alumi-
num Lo\ermg runs the full span of the wing
and secures an even surtace at the leading
cdge.

The bolt “A™ for aileron pulleys is 5/16"
steel and extends 34-inch beyond upper and
lower surfaces, permitting pulley attachment.

Wing tip is covered with aluminum also
and this is a job that requires patience to get
a wntorm job.  Ilold-down fittings should
he installed as per drawing.

Ailerons should be buitt up and tried for
fit before covermg: in fact, all suriaces
should be tried in this manner.

Wing should now be ready for finishing,
and is covered with Flightex, a high-grade
cotton cloth developed for aviation use.

In covering suriaces, stretch cloth tight
cnough to remove all wrinkles and be uni-
formly taut.

Small upholstery tacks are used in tacking
cloth to rihs. T eloth is secured 36 inches
wide, it will just cover -surface between four
ribs on wing with least waste.

There are many methods of covering and
the butlder can choose his own.

Somwe stiteh the cloth into one large cover
and put all on at once, pillow-stip style. This
s a good method also.

Clotlt is sewed by hand to trailing edge.
At intervals of six inches across the chord
of cach rib, cloth should be scwn clear
through the wing, a complete loop of thread
around the rib: drawing the cloth surfaces
close to the ribs.

A 12-inch needle and special cord for this
may be purchased from any reliable supply
house.

Atfter the wing is covered, it may be hung
up as in photograph, {rom hold-down fit-
tings,

Now dope cloth in four-inch wide strips at
ach rib and while doping apply  two-inch
pinked tape on both upper and lower sur-
faces, at tips and at trailing edge; in fact,
at any point where cloth comes in contact
with the framine.

front beam

(
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Next, wing may be given three light coats
(brush) of clear dope, then, having de-

cided on color scheme, apply three more
coats dope which has been pigmented with
the desired color.

FFor a permanent job give two coats ol
clear spar varnish over all.

I have found that pigmenting the dope this
way gives a smooth, even fimish, while pig-
metited varnish is dull in finish and seems to
be less taut when finished.

Wing is now done and should have a
smooth, shiny surface—no wrinkles in fabric
and should have no twists or “waves’ in the
wing proper.

Perhaps a word or two on the construction
of the main wing spars or beams would not
be amiss, although drawings are very clear
on this detail.  The main beam members are
cut to size and spliced to form continuous
pieces for the full span. A good unwrapped
splice may be made by cutting wood at such
a level that the splice will run a length ot
ten inches, treated with the best glue attain-
able ([ used Heath's waterprooi propeller
glue. This is rather expensive but the work
justifies the best) and allowed it to set under
moderate pressure Tor at least 24 hours
This splice is a simple slant cut, there being
a distance of ten inches from where the cut
starts on one side of spar and where it ends,
on the opposite side.

In laying the two main members out in
building up the beam, care should be used in
staggering splices, so that no two splices
should be at the same spar position.

These main members are now laid out on
a smooth floor at the proper parallel spacing,
the wooden filler blocks glued and nailed in.
Then the plywood having been cut to de-
sired strips and spliced, is glued and nailed
to the main members. The completed spar
being a hollow box type. is very rigid, hav-
ing stood repeated dive, zoom, and other ex-
cessive strains during tests.

The tail planes may next be built up.
Drawings show sizes, materials and details,

Tail planes may be best assembled on «
flat benelr or table at least eight feet in
length and two feet in width, so that com-
pleted units will be straight and true.

Ribs being  simply 3/107 x 98" strips
nailed and glued to both sides of the onc-
inch main beams, outline being 38”7 x 20-
gauge steel tube.

These plancs may be built up of steel tube
welded also, which requires a jig. a good weld-
er's assistance, and is much more expensive.

Here let me say that the amateur should
not try to do his own welding in anything
pertaining to airplanc structure, as the ordi-
nary farmer’s machinery cast iron welder
fails utterly when he tries to make a steel
tube joint that is as strong as the tube itsels.

I've seen this kind of work and its disas-
trous results. B

The tail planes are covered and doped in
the same mamner as the wing.  All hinges
should be attached before covering and parts
assembled by inserting the counecting pin.
The cotter pin hinge is the simplest and most
popular for light plane construction.

In assembling the fuselage, it is a very
good plan to draw the full sized outline on
wooden floor or building side, and nail
hlocks for a simple jig.

This jig should be of side plan; then both
sides being made may he easily assembled
into the whole very nicely. It may be neces-
sary to steam the fuselage longerons at front
portion to facilitate bending, but was not
necessary i our job.

Tt is necessary to steam the rib outline
strips at leading edae portion, to prevent
cracking when sharply bent to form the re-
quired upper curve.

All fittings should be installed before cov-
ering fusclage, also scat and controls.

In fact, the best plan is to build up the
whole ship and assemble as built, uncovered ;
in this way fits are assured without delay of
uncovering to correct faults.
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Is a College Education Worth While?

(Continued jrom paye 273)

Fducation Teaches Tolerance

AVING mentioned the sustaining help

of college iriends, [ believe [ should
be sinf-lly remiss should 1 fail to mention
another valuable feature. T know that my
recovery from my long illness depended
considerably upon the constant care of my
wite ard upon the wise advice and calm
assuranee of our family doctor. 1 voted
tor Hoover. My doctor voted for Smith.
My owire sat up until midnight “listening
in” to the Democratic Convention. I have
the greatest respect tor the doctor, and if
my wile votes the straight Democratic
ticket that's O. K. with me. T know quite
well that my college education increased my
tolerance of human nature. [ believe a
college training teaches tolerance i poli-
tics, in society and in religion.

Faculties Versus Students

F a college education f{ails to be worth

while to the normal boy or girl, I think
it must be due tu the inefficiency of one
of two parties: the faculty or the student:
it is seldom if ever duce to the inefficiency
of both.

It has been my observ atlon for a number
of years, and my experience for a lesser
period, that college faculties as a whole are
most dependable organizations.

At present I am not connected with any
college faculty (which is in their favor)
so vou will understand I am not writing
tor policy or subsidy.

Omne valuable asset of my college courses
has been the sustaining example of the fine
standard of manhood possessed by my old
Professors,

The student who is respectful toward his
mstructors has the elements of culture in
his makc-up.

College Education Diluted with
School

DO ot believe a college education can

ever be as worth while for any boy who
indulges an appetite for intoxicating drinks
as tfor those who do not.

No person can simultaneously serve well
any two masters one of which is alcohol.

Culture and alcohol have never yet found
a desirable mixture.

That boy who does not possess the stam-
ina to keep intoxicants from his physical
system will never become a man of culture
and social respect: in college or out.

It is my advice to any boy entering upon
a college career to make a sacred contract
with himself not to taste a smgle drop
ot alcoholic drink while he is attending
college.

Should Amateurs Build Gliders from Blueprints?
By Prof. Alexander Klemin

(Continued from puge 233)

the danger of a crack., which may remain
unnoticed.  The answer to this point is:
why should not the expert designer of the
blue-prints take some care to avoid such
dithculties m the construction of the fit-
tings? Again there is the question of the
mspection of wood. It is a comparatively
simple matter to inspect wood, at least to
the extent required in ghder work. It
should pot be impossible in two or three
hundred words to give simple and ade-
(uate mstructions for checking the grain,
avoiding knot holes, etc.

Who Build Will
Better Operators

IT s quite true that a group of young men
who start out with the greatest enthusi-
asm may fall off by the wayside, but, if
they do survive the dificulties, they will
have learned a great deal more than the
group which merely buys its glider ready
made.  They will have bhecome  familiar
with marerials and processes and this will
be a splendid introduction to all manner
of engmeering and  industrial  occupations.

Make

Those

They wll understand their crait much
better than the bovs who bought theirs
ready made, and what is more they will

be much better operators.  1i anything goes
wrong ar breaks, they will know much
hetter how to make repairs, and once their
glider s built they are much more likely
to persist in the spart than are the men
who bought their machines, and are also
much more bkely to introduce improve-
ments i the glider art.

Glider Construction Particularly
Easy for Pupils in Manual Train-
ing and Engineering Schools

LIDER construction should be par-
ticularly casy for pupils in manual
training and engineering  schools, where
shop precesses are  syvstematically  taught

The great drawback of all shop instruction
in schools is that the objects built are for

the most part useless or at least not likely to
be used. How much more enthusiasm would
a shop-class show if they could build a
glider which they would subsequently fly
themselves? It should be noted also that
in every large city, and in many small citics
the number of airplane mechanics or engi-
neers ready and able to give advice is now
quite large.

Amateur Construction Possible
with Certain Precautions from

Blue Prints

N conclusion we may say that amateur

glider construction 1s possible and de-
sirable provided certain rules are observed :

The blue-prints should be above reproach
and should have heen drawn np by the ex-
perts. not for the edification of other ex-
perts, but with a view to helping the ama-
teur.

With the blue-prints there should be
avatlable simple instructions as to methods
and materials.

Help should always be secured from
some competent person for the inspection of
the materials and of the construction as it
goes along.

Before starting out the amateur builders
shouid familiarize themselves with the diffi-

culties of their task, find out what money,
materials, tools they will need, and what
space and other facilities should be avail-

able.

Before starting out on the final flight they
should certainly obtain the very best expert
inspection they can.

There is no reason, in the writer’s per-
sonal opinion, why the National Glider As-
sociation, which will act in an advisory ca-
pacity as regards glider operation, should
not act in a similar capacity as regards
glider construction.

Provided, all these precautions are ob-
served, we do not see why amateur glider
building should he any harder than amateur
glider operation and why it should not be
just as valuable an educational agency.
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EARLE LIEDERMAN, the Muscle Builder
Authaor of **Musele Building.,”” “Science of Wregtlinag."
““Secrets of Strength,'” < Here's Health,” **Endurance,”” etc.

The Man I Pity Most

OOR OLD JONKES. No one had any use for him. No
one respected hun Across his face 1 read one hav-it
word—I AL < He just lived on. A poor, worn-out
imitation of a1 man. floing his sorry best to get on in
the world. If he had realized just one thing, he coull
have made good.  Jle might have been a brilliant suecess.

There are thousands of men like Jones. They, ton,
muhl be happy ceessful, respected and loved. ]iut they
can’t seem to r ze the one big fact—that practically es-
erything worth while living for depends upon STRENG]
—upon live, red-blooded he-man musele.

Everything you do depends upon strength.  No mattet
what your occupation you need the health, vitality and
clear thinking only biy, strong., virile muscles can give
you,  When you are ill. the strength in those big muscles
pullz you theougt At the office, in the farm flelds. or on
the tennis courts, you'll find your success generally de-
pends upon your mua(ul‘n developent.

Here's a Short Cut to Strength and Success
“But.”” you say, ‘‘it takes years to build my body up to
the point where it will equal those of athletic ~hampios.””
It does if you xo about it without any system, but there’s

a scientific short cut. And that’s where I come in.

30 Days Is All | Need

In just 30 days I can do things with your body you
never thought possible. With just a few minutes’ work
every morning I will add wone full ineh of real, live
muscle fo each of your arms. and twa whole inches across
your chest.  Many of my pupils have gained more thun
that, but T GU \l| ANTEE to do at least that muel to
you in one short month.  Your neck will grow <hapely.
your shoulders begin to broaden.  Defore you know it
yow' Il tind peonte turning avound when you Wonen
will want to knoa you. Your boss will treat owith o
new tespeet. Your Diends will wonder what has come aver
you.  You'll look ten years younger, and you'll feel like
it too

1 Strengthen Those tnner Organs, Too

But I'm not through with you, I want ninety day- in
all to do the job right, anrd then all I ask is that you
look yoursell over,

What

You'll be just as fit lmldc as
becatse I work on your heart. your
inner orvgans, strengthening and exercising - thew.
indeed, life ean give you a greater theill than yot es.t
dreamed. But. remember, the only ste road to health,
stiength and happine~s always demands action. Start now!'

Send for my New Book, 81 pages and—IT IS FRLE

“Muscubar, Devel e

It contains fort '-(";:lt full- paze photorraphs of my-elf
and some of the many prize-winuing pupils I have trained.
Some of these came to me as pitiful weaklings, implorine
me to help them,  Look them over now amd you will mar-
vel at thejr present physique-. This book will prove an
impetits and a real inapiration to you. It will thrill you
throwegh and throush.  This will not obligate you at ull.
but for the suke of vour future health and happiness do ot
put it off.  Send today—rixht now before you turn this page.

EARLE LIEDERMAN
Dept. 2707, 305 Broadway, New York City
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EARLE LIEDERMAN

Dept. 2707, 305 Broadway, New York City
Deur Sir: Please send me. absolutely FREE
and without any obligation on my puart what-
ever. a copy of your jatest book, “"Muscular
Development.””

Name...,.oe tiviiieiiiiiieiiaa,.,

Street............

1m0 T

(Please acrite or print plainly)
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RICHARDS’ BENCH SAWS |

Rigid, strongly built, bronze bearings. Can :
be operated from electric light socket.
SEND FOR COMPLETE CIRCULARS
of All Types of Woodworking Machines

6” Saw Table. Size of table, 10”x13”. 107
off mitre gauge sets in
any angle. Table tilts to 75
20° angle, F. 0. B. .
Reading, Pa. Weight 40 —_
of woodworking.
Richards’ Tool Supply Co.
P. 0. BOX 295, READING, PENNA.
It’s Easy: Pan-Americans are recom-
mended by bandmasters and school
supervisots everywhere because they are
easy to play. They're easy to pay
TRY ONE FREE
You can have a Pan-American Trum-
pet, Saxophone, Clarinet, or any instru-
ment you want for a Free Trial, Write
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ies now than ever before, Big corpo-
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training, Earn
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ing a?:are gme Degree of LL.B. conferred, LaSalle
students found among practicing attorneys of every
We furnlsh all text muterI, including fourteen-volume
Low cost, easy terms. Ge=t our valuable 64-page
w Guide'” and *‘Evidence’’ books FREE. Send for them NOW.

LaSalle Extension University, Dept, 7384-L Chicago
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Make money taking pictures. Prepare quickly durmg

spare time, Also earn while you learn. No ex
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Send at once for frelel book, o'pportum!:es in Modern
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Airplane Radio Reports Outboard Boat Races
By William F. Crosby

(Continued from page 213)

come down on the line—{aster and faster—
until just at the last second they all open
up wide and as the gun sounds, they tear
across i a welter of foam and spray. At
the Albany race, about thirty or forty boats
crossed the line with the gun, the others
starting anytime within the next half hour.
After that time no starter would be recog-
nized.

Train Carries Officials

OI\CL under way, the officials at Albany
hoarded the New York Central s South-
western Limited and  then Dbegan a long
chase down the length of the river. Dun-
nell's boat was not overtaken by thls fast
train for nearly two hours and iwhen the
train  stopped to change locomotives at
IHarmon, N. Y., Dunnell passed it and was
well on down the river again before the
train caught up. The ofhcials had to leave
the train at the 125th Street station and,
with a special motorcycle escort, they raced
across town to the Colomal Yacht Club to
get there in time for the finish.  Needless to
say, not all of them arrived in time.
Second to Dunnell came Julius Herbst
of Wilmington, North Carolina, in a big,
husky crait of his own making. lle, too,

had a Johnson motor like the winner’s,
Ierbst was nearly ten minutes behind Dun-
nell’'s boat.  Since the first boat in had won
the Iaynes-Grithn grand prize of $300.00,
Herbst was eligible for the Class D out-
board trophy. .

Only ten seconds behind Herbst, came R.
Pregenzer of Antioch, Illinois, with his
Century Cyclone, equipped with a new FElto
Quad. This engine made Pregenzer the
winner of the Class D prize. \Whim, driven
by B. Flower of Bayville, Long Island. came
in fourth and the Evinrude motor used gave
him the Class C prize. Just four minutes
later 5. H. Patterson, driving Miss Shirt,
of Troy of course, came in. Patterson with
his Evinrude motor won the novice prize
offered by one of the boating publications
and also a cash prize for fimshing first in
the particular type of hull that llc used.

The first Class B boat and engine to finish
was Miss Berkshire driven by A. Fckert,
Jr., and powered with a smaller Johnson
motor.  The hull was made by a firm in St
Louis.

Most of the finishing boats came in rather
close together and the seventh and cighth
boats finished exactly even, a third hoat just
nosing thiem out as they crossed the finish
line.

New Transatlantic Flight
By Augustus Post
(Continued from page 203)

and I have come to these conclusions: first,
that land planes have no business attempt-
mg such flights. The hazard is altogether
too great. \u)u(ll\ that the dirigible. while
it has a much greater margin of safety than
the land pl'mc, is still subject to risks that
would not be enticing to the average cool-
headed business man. It can only land at
an aviation depot, where a trained crew is
required to handle it. 1 it were forced
down in the ocean, 1 am afraid it would
hardly last as long as the land plane under
similar conditions.

“The only sane and logical means of trans-
portation across the occan, therefore, is hy
means of a boat—a boat with wings. And
that is exactly what T have been building
for the past six years. The famous “Luit
Hansa™ m Germany have been using my
all-metal flying boats for some time, as have
the governments of England, ltaly, Japan
and Turkey.

“IFor this transatlantic service I have de-
veloped a special flying boat—the “Rostra™—
it is really a small cruiser with a bow 20
feet high and a body some 100 feet in length.
[t carries a 60 pound anchor and can be
rigged with jury masts and sails and ma-
nipulated as a sailing vessel.  The single,
all-metal wing which carries this cruiser into
the air—its absolute ceiling is around 10,000
feet—measures 90 feet from tip to tip. Forty
men can stand in a row along its top. It is
motored with two powerful Jupiter engines
which are built on nacelles or superstruc-
ture above the center of the wing. They
develop a combined driving effect of over
2000 horsepower and produce a maximum
flying speed of approximately 148 miles per
hour. Of course, on ocean flights we will
usc the cruising speed, which 1s 118 miles per
hour. The ship can fly on one motor also.

American Girl Aboard

N the carly part of June the Rostra will
take the air from Travemunde, a small
summer resort on the Baltic, bound for New

York harbor.  She will have a crew of five,
including a very charming American girl—
Miss Mildred Johnson of Philadelphia—wha
has been of mvaluable assistance to me in
preparing for the flight.  This lady has ar-
ranged for the cargo to be carried on the
trip—2000 pounds in all—and is in fact the
first aerial express agent of history.  Being
a former newspaper writer I expect she will
also keep a graphic log of the flight.

“The first stop of the flight will be at
Lisbon, Portugal, where the 2000 pounds of
cargo—cunsisting of vartous sorts of mer-
chandise—will be shipped aboard, much of
it consigned by the American Express Com-
pany of Europe to the American Railway

[xpress in America. From  Lisbon  the
Rostra will head to Cape Verde, on the
north coast of Airica, thence acress the

southern route of the Atlantic to the island
of Fernando Noronha, which lics just north-
cast of the coast of South America.  This
small 1sland in the South Atlantic, which is
already being used by the Pan-American
Airways as a repair and refueling station
in their flights between North and South
America, will probably become the hali-
way station of the projected “Luft Hansa”
ﬂxghts between Europe and South \merica.
which start this spring.

“We  will spend about cight hours at
Fernando Noronha, for an examination of
the engines and plane and for refucling and
will then proceed on our way to New York
harbor and the Statue of Liberty. The
whaole trip should take us about three davs,
or half the time of the hest steamer cross-
ing. For this first trip the cargo charges
have heen set at three dollars an ounce, hut
this, of course, will be lowered as soon as
a regular service gets under way.

“You will pardon me if I say that I think
the coming flight of the “Rostra” marks
the beginning of a new era, in the com-
niercial relationship of Kurope and America.
and opens a new field of enterprise to a
world which is rapidly finding itseli on
wings.”
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NEW HOME
TREATMENT FOR
GLAND TROUBLE

Mecdical authorities agree that 65% of
all men past middle age (many much
younger) are aftlicted with a disorder of
the prestate gland. Aches in feet, legs and
back, irequent nightly risings, sciatic pains.
are some of the signs—and now, a well
known .American Scientist has written a
remarkably interesting  l'ree Book that
tells of other symptoms and just what they
mean, No longer should a man approach-
ing or past the prime of life be content to
regard these pains and conditions as in-
cvitable signs of approaching age. Al-
ready more than 30,000 men have used this
amazing method described in this book to
restore their youthful health and vigor—
and to restore the prostate gland to its
proper functioning.  Send immediately for
this hook. If you will mail your request
to the Electro Thermal Company, 4519
Morris Ave, Steubenville, Ohio—the con-
cern that is distributing this book for the
author—it will be sent to you absolutely
tree, without obligation.  Simply  send
name and address,  But don't delay. for
the edition of this book is limited—.Idz.
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A Monthly Chemical Magazine
Latest chemical news, experiments, fea-

POPULAR [T
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[ ture articles, recent advancements in
»'-A\\ medicine. new uses for X-rays, ultra-

é violet light. radium, ete.. esery month.
i Three back issues. 30 cents. (No
stamps, please). 21.50 per year. Free
book catalog to immediate yearly sub-
scribers,

POPULAR CHEMISTRY CO.

Dept. B. Swedesboro, N. J.
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catalog.  Send lUe. today.
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A-3 Dallas, Texas
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SCOTT-BANSBACH MACH. CO.,150 So.Clinton St.Chicago
LEARN CARTOONING

At Homie— In Your Spare Time
‘The famous Pleture Chart Method
ol teaching weriginal drawing has
onencd the door of suceess for hun-
dreds of beginners. Whether you
think you have talent or not, send
for sample ehart to test your abil-
ity. and exataples of the work of
studznts earn'ng from 350 to 3300
per week. Piease stale your age.

THELANDONSCHOOL
1460 National Bldg., Cleveland, O.

JENKINS $ 497
Watch-Lighter

¢ anteed 6 Jewel watch and new design
B S‘l‘éggnt cigarette lighter in one. Wateh is
o of excellent Swiss make. tested and ad-
justed. Two years’ written guarantee.

1 ‘Radium dial—tells time in dark. Lighter
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What Our Readers Think
(Continued from page 245)

mon to other musicians. A given time would
then be very likely to set up transference
from the mind of the mental singer to the
cqually musical subject, their brains being
“en rapport” with and well acquainted with
the pitch of a given tune, from ycars of
practicc and exercise. i then, instead of
trying first “wircless™ transference, use were
made of two electrodes, touching an atomi-
cally correct spot, one at the scalp and
another applied to both hands, and a tune
known to both (but the subject not know-
mg what tune was to he used) be conducted
to the electrodes hy wire from some room
quite out of hearing of the subject, there
would be a better chance of it being de-
tected I the subject. The tune could be
produced by a gramophone in front of a
microphone, thence to a modulator valve
acting on any suitable carrier wave injected
mto the mechanical circuit of which the
subject 1s part. No sound would, of course,
he heard m any of the apparatus outside the

music rooi.
J. AL Patersox,
Christchurch, New Zealand.
(It is scarcely likely that experiments

along this line would assist in thought trans-
icrence. Of course, the two individuals con-
cerned  would probably have their minds
keved to the musical thought to a greater
extent than those making the test with cards
or other materials.  We are nevertheless
glad to pass the idea along for what it may
be worth.—IZprToR, )

Recording Colors in Black
and White
(Continued from page 216)

Technology, records of colors can be made
and can be preserved for all posterity. Pho-
tographs of the instrument accompany this
article.

In order to explain how it works, a dia-
gram will be found which will aid in dis-
closing the method of operation.  As will
be observed, the light from an incandescent
lamp passes through lenses and falls per-
pendicularly on both the specimen and the
standard, which is magnesium  carbonate.
Magnesium  carbonate is the whitest sub-
stance knewn.  Light is reflected from the
stundard and from the sample. and enters
a slit of an ordinary spectrograph system.
Immediateiy i {ront of the shit, we find a
rotating gliss dise, having alternate silvered
and transparent scgments.  The disc is
located that light from the standard enters
the slit when a transparent scgment of the
flicker disc is in the heam. This light then
passes throvgh the prism which breaks it
up, and thence through a second slit to {all
on a photo-clectric cetl. Thus the photo-
clectric cell receives a monochromatic or a
single wavelength light of  pulsating  in-
tensity because first, the light comes {rom
the standard, and after that hight 1s reflected
irom the sample,

This pulsating lieht intensity, when acting
on the photo-clectric cell, changes to a pulsa-
ting current. The current is amplified and
15 used to run a small motor.  The motor
actuates a shutter in the heam hetween the
light source and the standard, and auto-
matically finds a position where the pulsa-
tions of light cease. This position 15 in-
dependent of any characteristics of the phato-
electric cell. A pen attached to the
mechanism controlling the shutter to vecord
the reflecting power of the specimen on the
rotating drum. A second motor rotates the
drum and at the same time drives the slit
across the spectrum, thus giving a complete
color analysis in less than a minute.
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PICK YOUR JOB!
Railway Postal Clerks
City Mail Carriers

City Post Office Clerks
General Office Clerks

NO “LAYOFFS”

These are steady positions.  Stiikes,
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High Lights in Radio History
Bv Paul L. Welker

(Continued fr

On November 16, 1904, Dr. J. Ambrose
Fleming took out his original patent No.
24850 for thermionic valve.

The Audion

R, LEE DE FOREST, rightfully called

the father of radio, was granted a patent
in 1906, for a vacuum tube rectifier known
as the audion. In the years irom 1908 to
1911 the United States Navy built the first
high-powered  radio  station at Arlington,
\irginia.

The Years 1912 and 1913
R, FREDERICK A, KOLSTER of the
United States Bureau of Standards de-
veloped and invented the Kolster decremeter.
During this yvear the first practical experi-
ments  with wireless apparatus on  trains
were made by the Delaware and lLacka-

wanna and \Western Railroad.
E H, ARMSTRONG was granted a pat-
< ent on Oct. 0, 1914, covering the re-
generative circuit. On December 17th of
1915 the first rvadiophone message  was
transmitted across the Atlantic.  Communi-
cation between the United States and Japan
was made, the messages being  relayved
through Honolulu.

Regenerative Circuit

Super -Regenerative Circuit
OX June 7. 1922, Major 15 H.

was granted a patent for
regenerative cireuit.

Short Waves and High Power

ROGRESS was made during the vear

1925 in the short wave communi-
cation field and foreign stations were worked
at wavelengths varving from 22 to 103
meters.

Armstrong
the super-

om page 249)

Neutrodyne

N March 2. of the year 1923, Prof. Louis

A. Hazeltine, of the Stevens Institute of
Technology. presented a paper before the
Radio Club of America, dealing with the
neutralization of capacity coupling m tuned
radio frequency amplifiers, and was granted
a patent for a non-radiating neutrodyne re-
ceiver.  Broadcasting programs irom air-
planes was also accomplished and the Gen-
eral Elec. Co., Radio Corp. of America and
Westinghouse Elee. & Mig. Co.. conducted
experiments in high powered transmission,
using  as much as 3 kilowatts,  Quartz
crystals were also used to maintain a con-
stant frequency, and in the year 1926 the
use of quartz plates for mamtaining a con-
stant frequency was inaugurated extensivelv
in many radio transmitters.  Durmg 1926
receiving sets were pertected and the single

dial radio receiver came into great use.
Television
RANS-ATLANTIC radiophone service
was opcm(l to the public on January 7.
1927, and on April 7 in the same year a
successful - public  demonstration of  tele-
vision was made i New York., Radio was
first used by the airplane, America, in

crossing the Atlantic Ocean from the United
States to France.  Receiving tubes, with
filaments heated {rom an 41tunatmﬂ current
source, come into popular usage, and chain
broadcasting programs were increcased.
Light socket operated receivers and dyna-
mic prdkLl came into greater use during
the vear 1928, and The General Electric Co.
developed a vacuum  tube 5 iuches in
diameter and 2 feet lomg. This was capable
of operating as a seli-excited oscillator on
a wavelength of 6 meters and radiated irom
10 to 15 k. w.,, of hivh frequency power.
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BUILD YOUR OWN
RADIO SET

150 RADIO
HOOK-UPS

This is the latest
issue of this re-
markable  book.
Absolutely new
and up - to - date.
All the best cir-
cuits of the day.
Full instructions
on how to build.
Make your own
set from the dia-

grams shown in
150 Radio Hook -
Ups Write today — pick the set
you want to build and make it. Then

Tan 00N DIGVY 051

you are sure to be satisfied with the
results you get.

150 Radio Hook-Ups was prepared by
the staff of Radio News. An accurate
guid= to better set construction for the
radio “‘fans.”

The zsc Copy

MAIL THIS COUPON NOW

Experimenter Publications, Inc.
New York, N. Y,

381 Fourth Avenue

Experimenter Publications, Inc.
381 Fourth Avenue, New York,
Gentlemen:

o l\imll.r send me a copy of 150 RADIO HOOK-

ST-JY-9
Y.

E mlo sed find, .+v...cents in full paymens.

mooale o afie. ofn. afin. afe. ofe. ol afe. afe. ofe. . obe ol ofe.. . obe. obe ole. b  obe il obe. obo sBe. she  obs oo sbe b . ode

- - -

LET’S
DO IT

Let’s Get
Acquainted

Qo))
©

EACH MONTH
AMAZING STORIES

Publishes  grippingly  thrilling  fiction
which has a plausible background in
scientific research. The many letters we
receive each day from interested readers
attest the thrill and pleasure that an ac-
quaintance with AMAZING STORIES
will bring to you.

LET'S DO IT NOW

Send Your Name and Address

[ ]

[ ]

[ ]

[ ]

[ ]

1

]

[ ]

[ ]

E
AND ONLY s$1.00 1

sor 4 issues of AMAZING STORIES to :
EXPERIMENTER PUBLICATIONS, 3
INC., 381 Fourth Ave., New York City. 1
[ ]

[ ]

[ ]

L}

[ ]

[ ]

]

[ ]

1
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Science and Invention

In RADIO NEWS for July

“THE VYELVETONE-29.” A new 5-tube A. C.
screen grid tuner kit designed for C. operation
in conjunction with a power amnllﬁer This kit,
described in detail by James Millen and Glenn
Browning, makes use of the new tubes in a circuit
providing exceptional guality and high gain, with
single control tuning.

R. E. LACAULT'S last contribution to Radio: the
R. E. 29, with complete constructional details; to-
getherl with the power pack and automatic volume
contro!

MAKING THE MOST OF RADIO- AIDS TO
AERIAL NAVIGATION. Mr. Zeh Bouck tells here
the steps that are being taken by American aviation
interests to make air transport safe.

ON THE SHORT WAVES. Thomas Marshall de-
scribes the results of 2 nine-months' test on ex-
treme short wave reception, ahoard the S. S,
California, over distances up to 2,000 miles. He
gives, also, complete details of the highly inter-
esting push-pull tuner circuit used in these tests.

LIEUT. WENSTROM, U. S. Military Academy, West
Point. N. Y., presents the details of a practical,
portable short wave transmitter and of an equally
praclical portahle receiver, covecing a wide range
of frequency channels.

A LOW-COST, TUBE AND SET TESTER. M. K.
Barber describes. and gives full constructional de-
tails of. a test set which wiil permlt making all
necessary tests in servicing receiving sets. Best of
all, it can be constructed at a total cost of about
$16.

On April 15th, this publication
was acquired by the Mackinnon-
Fly Publications, Inc. This com-
pany is also the publisher of
Prain TALK, ScreEN Book Maca-
ZINE, WiLp WEST STORIES and
CorrpLETE NovEL MacaziNg, Coy-
PLETE DETECTIVE NOVEL MAGAZINE,
Rapio NEwsS, AMNAZING STORIES,
Your Bopy QUARTERLY, ANAZING
Stories QUARTERLY, and AERO MEe-
CHANICS.

STATEMENT OF THE OWNERSHIP, MAN-
AGEMENT,  CIRCULATION, ETC., RE
QUIRED BY THE ACT OF (_O\'( RE SS Ol‘
AUGUST 24, 1912, of Science and Invention,
published monthly at New York, N. Y., for April
1, 1929,

State of NEW YORK }

County of NEW YORK

Before me, a notary public in and for the State
and county aforesaid, personally appeared Gustav
Gardner, who, having been duly sworn according
to law, deposes and says that he is an Assistant
Vice-President of Irving Trust Company, owner,
as Trustee 1n Bankruptey of the Science and In-
vention and that the following is, to the best of his
knowledge and belief, a true st atenent of the own-
ership, management (and if a daily paper, the
circulation), etc., of the aforesaid publication for
the date shown in the above caption, required by
the Act of August 24, 1912, embodied in section
411, Postal faws and Rc-gu].nimh print on the
reverse of this form, to wit: 1, That the names
and addresses of the puhlisher, editor, managing
editor, and Lusiness managers are: Publisher,
Itving Trust Company, as Trustee in Bankruptey
of Experimenter Publishing Company, 233 Broad-
way, N. Y. City; Editor, Arthur J. Lynch, 230
'lflh Ave., N, Y City; Managing Editor, None;
Business \[anatgcrs . A. Mackinnon, 230 Fifth
Ave, N. Y. City. 2. That the owner is: The
Ir\'ing Trust Company, of 233 Broadway. New
York City, as Trustee in Bankruptey of said
Experimenter  Publishing Company, Inc., said
Trving Trust Company having been duly appomted
Receiver in Bankruptcy on I‘cbruary 20, 1929,
and Trustee on March 28, 1929. 3, That the known
hondholders, mortgagees, and other security
holders owning or holding 1 per cent or more of
total amount of bonds, mortgages, or other securi-
ties are: None. 4. That the two paragraphs. next
above, giving the names of the owners, stock-
ho]derx, and security holders, if any, contain not
only the list of stockholders and <ecunt\ holders
as they appear upon the books of the company
hut also, in cases where the stockholder or security
holder appears upon the books of the company as
trustee or in any other fiduciary relation, the name
of the person or corporation for whom such trustee
is acting., is given; also that the said two para-
«raphs contain statements embracing affiant’s full
knowledge and belief as to the circumstances and
conditions under which stockholders and security
holders who do not appear upon the hooks of the
company as trustees, hold stock and securities in
a capacity other than that of a bona fide owner:
and this affiant has no reason to helicve that any
other person, association, or corporation has any
interest direct or indirect in the said stock, bonds,
ar other securities than as so stated hy him.
5. That the average number of copies of each issue
of this publication sold or distributed through the
mails or otherwise. to paid subscribers during the
six months preceding the date shown ahove is
(This information is required from daily publica-
tions only). Signed, Irving Trust Company, hy
(. Gardner. Assistant Vice-President. Sworn to
and subscribed before me this 2nd day of April,
1929, (Seal.) Hiram K& Gans, (My commiscion
expires March 30, 1930.)

[\
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PHONO

RadioConsoles

STYLE R-53

For Radio or Phono-Radio Combina-
tion, A beautiful Walnut Cabinet with
sliding doors of matched Butt Walnut.
Ample space for Receiver, Speaker,
and Phonograph equipment.

A descriptive bulletin of new 1929
styles sent free on request.

EXCELLO PRODUCTS CORPORATION
4832 West 16th St., Cicero, Illinois

Play the Hawaiian Guitar
like the Hawaiians/

Only 4 Motions used in playing this fascinating
instrument. Our native Hawaiian Instructors
teach you to master them quickly. Pictures
show how. Everything explained clearly.
Playin Half Hour Easy Lessons
After you get the Even if you do-'t
four easy motions know onc note h-.m
you play harmonious another  the
chords with very printed_tesSons ami
hittle practice. No clear pictures mysq
previous musical 1teasyto learnquli s
knowledge needed, iy FPay as youphus

GIVEN when you enroll
—a sweet toned
HAWAIIAN GUITAR, Carrying Case
|'wmrz AT ONCE for allraj and Playing Outfit
tive offer and eaxy terms, A
postcard wilt do. ACT !

Value $18 to $20
No extras-everything includcd

OTHER 7 Tenor Banjo, Vielin, Tiple, Tenor Guitar, Ukulele,
COURSES ] Banjo Ukuicle. Under well - known instructor.
FIRST HAWAIIAN CONSERVATORY of MUSIC. In:.
9th Floor, Woolworth Bldg., Dept. 240 New York, N. Y,

Ap))ra'uﬂi as a Correspondence School Under the Laws of thz
State of New York-—Member National Home Study Council.

Send your name and address for free booklet giving interesting fo-
ormuonlnd vital facts about A dvermm‘:z Fil i ngb i A
u at home, in your @pare time, for
Ifaicxéxntmg Emgmesg Practical work, o Lext books. Oid es
ished schoo ucceasfal graduates everywhere, Just the
bave always wanted. Write today. No obligation e

PAGE - DAVIS SCHOOL OF ADVERTISING
Dept. 142-B, 3601 Michigan Ave., - Chicage, U.S. A.

22 CAL.
$289 REPEATER

BLANK AUTOMATIC
WITH BOX OF CARTRIDGES FREE
No license requited to own thin blank sutomatia.
Absolutely aac}c harmless and fool proof. Makes
owerful, loud repurt. Built like real automatic.
Fool your friends. Used as an slarm. pistol. ]
Erighiuns nway trafmps. burglare, dogs Used in city,
for fnn or emergenciea. Reloads
quickly . SENT No 'MONEY. Pay on delivery $2. 89
vlus delivery charges. Box ox cartridges free.

JENKINS, 683 Broadway, New York, Dept. 7.H-63

1 can make s wnnd penman of yon at home dunnu b
Rpara time.” Write fnr my FREE BOOK. **HOW TQ
BECOME A GOOD P *" Your name zh-:lntly
A written on a eard 1f rou enclose atamp 4 Write today.

S __' F.W.TAMBLYN. 424 Rldre Bldg , Kansas City, Mo.
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of the month

accepted.

Y OU will find many remarkable opportunities and real bargains in these celumns.
. made every month by reliable firms, dealers and amateurs from all over the countr
plies, automobile accessories, the opportunity to make money, or anything else,

Advertisements in this section fifteen cents a word for each insertion.
should accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 woids

Objectionable or misleading advertisements not accepted.

It will pay you to read and investigate the offerings
y. No matter what you may be seeking, whether sup-
you will find listed here the best and most attractive specials

Name and address must be included at the above rate.

Advertfsements for the August issue must reach us not later than June 1st.
EXPERIMENTER PUBLICATIONS, INC., 381 Fourth Avenue, New York. N. Y.

A e

B |

Cash

Advertising

Agents Wanted (Countinued)

Electricity

Get into Advertising. Learn quickly at home. lixperi-
ence unnecessary.  New, easy plan.  No text books used.
Practical work.  O1d established school.  Send name and
address for interesting fiee booklet.  Tage-Davis Sechool
of Advertising, Dept. 535-., 3601 Aichigan, Chicago.

———

Agents Wanted

Amazing Profits Making Your Own Products! _Appoint
Agent~! Automative.  Household  and Toilet Npeeialties.
Matfacturers” Service. Dept. 748, Wheeling, W, Va,

electric iron cord!  Ievents scorching.
Raves electricity.  Cannot Kink o snarl, Used on tele-
phones also. daily.  Namples Free. Neverknoet, Dept.
=KL 4003 Ravenswomd, Chicagn,

Strange new

Amazing JInvention, Combs and Waves Hair. sells every
woman, pocket carries dozens.  Rex Nales, 1235 Leaindton
Avenue, New York City,

Big money and fast sales. Iivery owner buys gold ini-
tials for his auto. You charge $1.00; make $§1.35. Ten
orders daily easy. Wriite tor particulars and free samples,
American Monogram Co., Dept. 71, 1Last Orange, N. J.

$25 Daily. Raincoats atl Colors $2.45.  Trencheoats,
Alligators, Leatherettes Free Coat and Outfit,  Bradley,
Dept. AD-7, 230 2o, Wells, Chicago.

Free Formula Cataleg, Illustruted, Awent, Ditchmen,
Yousehold. Automobile  SNpecialties. Western Chemical,

Salem, eg

1,

Aake them yourself.
Catalug.

Succeed With Your Qwn Products.
Formulas, 1'rocesses, ‘I'rade-Sectets. Al lines.
Clreulars free. D). Thaxly Co.,, Washington, D.

Just Qut—New Patented Apron. No strings or straps—
$20.00 a day every day; over 1069, profit; commissions
daily.  Write tor free ofter.  Xta-1'ut Co., Dept. 507
St. Louis. Mo,

Month.  Raincoats. Al Colors.  Your
I'art time $2 hour. Complete line 60 pat-
terns,  <il suedes, tweeds,  Leather-Lyke.  Outfit  sent

free, nos(ng’c prepaid. Write Comer JMtg. Co., Dent.

T°-34. Dayton. Ohio.

. Carter Window Washer. No investment. Biz profits.
Exclusive distributors.  Cleans, Diies, I'olishes.  Carter
Iroducts. 984 Front, Cleveland., O,

Looks like Linen,
Best-

$12.00 Daily Showing New Tablecloth.
Wush like oilcloth.  No laundering.  Rample free.
ever, 651 Irsing Park Ntation, Chicagu.

Airplanes, Aviation

-end for free rcatalog. Lind-
4 Tudor-Morris-Net  $2.75,

Model Airplane Builders,
bergh  construction  set  §3,2
K. 0. G Kit $£60. Blueprints for any above model -
postpaid. Model Adrplane Supply, August Schaefer, 29
North .Avenue, New Rochelle, N, Y.

irplanes, Tarts, Supplies:
West 138th Street. New

Bingest. Iest Catalog Jlodel
5e postpaid.  Ideal Company,
York.

Simplex Air Model Co. Auburn, Mass,  Send e foz
supply  catalogue,
Model Airplane Supply, Auzust  Nchaeter. 45 North

Avenue, New Rorhelle, N. Y. Nend for tree catalog.

Business Opportunities

Art Students are printing 230 signs and
machinery. Nample and par-
Mulberty, Springfietd. Ohio.

Artists and
pietures an hour without
ticulars  Ife.  Rtraco—1015

Money in Spray Painting. Instructions, reliable equipment
{$38.50),  No Kleetricity needed, Spray Paint Eguipment
Co., 111 Jdgewood Ave.. New Ilaven, Cann.

Electric Fun! Seventy stunts, 110 volts, $1. Kutting

Iiros., Campbell, Calif.

For Inventors

Get Your Own Patents, Legal Forms, complete instruc-
tions 81, Cutting DBros.,, Campbell, Calif.

Inventions Commerciatized, Patented  or  unpatented.
Write, Adam Fisher M{g. Co., 205 Enright, St. Louis, Mo.

Unpatented Ideas Can Be Seold. T tell you how and
help you make the zale. Free particulars €Copyrightedd),
Write W. . Greene, 908 Barrister 13dg., Washington, D. (.

Tse our special serviee for przsenting your
Adam Fisher Miz.

fnventors.
invention or panpnt to munulzgcturers.
Co., 205-A Enright, St. Louis, Mo.

Help Wanted

Provess,
Wear,

Patented
Plans Free.

French plate.
profita.

Silvering Mirrors,
casily Jearned. Immense
Excelsior Springs, Mo.

Help Wanted—Instruction

Women, 18-55. qualify for
0 month. I'aid vacations,
needed.  Write, Instruction

Wanted Immediately, Men
steady Government Jobs: §
common education. Thousand
Burcau, 293, St. Lonis, Mo,

Mirrors Resilvered at Home. Costs Near 5 cents per
square foot: vou charpe 75 cents.  linmense profits plating
autoparts. refleetors. Tableware. stoves. refinishing metal-
ware, ete.  Outtits furnished. Details Free. Write Sprinkle,
Plater. 955, AMarian, Indiana,

Represent Factory selling guaranteed perfect-fitting Auto
Neat  Covers,  Nationully advertised. $100 weekly eaxy
T.owest prices. 3 commissions. 4-hour  serv

Targest
Complete Outfit TFree. Supreme, 1243 Wabuash, Dept. 447,
Chicaro.

$50.00-875.00 Weekly.
Tlastest to put on. No exporience needed.
Ralco. S-1043 Washington, Boston, Mass.

Letters  out.
Free Samples.

Newest  Window

distributing
Rudman,

Business of Your Oun
tor particwdars, and  samples,
irony, NLOY

Build Profitable
samples, Write
1751 Anthony Ave.,

Wells Cleared $+20 vt In One Month With Amazing ook
“Business Guide™ and tiee Tegal service.  Qutiit tree! T'rof,
Nichols, Dept. 111, Naperville, L

Make your own products. Employ agents  yourself.
Toilet articles, soap, extracts, We turnish everything.
Valuable book  Pree. Nativnal  Scientitic  Laboratorics,

1975 W, Droad. Richmend, Va.

Amateur Cartoonists:  Rell Your Cartoons New Dlan,
Smith's Service Ex1191, Wenatchee, Washingten
Free Book. Start little mail order business. Hadwil,
SA-T4 Cortlandt Stieet, New York,
Bargains!  large

Sell By Maill—Books, Noveltie
Protits'  Farticulars FREE!  E—E
born,  Chicago.

feo, Di5 South Deur-

Cameras and Photography Supplies

Make meney in Photegraphy. Lemn quickly at heme.
Rpate or full time. New an. Nothing like it.  Fa-
perien nneeessal American  Schoul of Photography,
Dept. 3601 Michigan Avenue, Chicago.

Chemistry

Loose Leaf Notebaok for the Chemical Experimenter $1.00,
Includes  Tables—Data Reeord  Sheets, Iixperimental
Setvice Laboratary, Hoosick IFalls, N, Y.

$60—$200 a week. (Genuine Gold Letters for store win-

dotis. ‘asily applied.  Free sammples,  Liberal offer to
reneral agents. Metallic Letter Co., 441 1., North Clark,
Chicago.

$50.00 Weekly. Men wanted ta demonstrate and take
ten orders daily direct from matorists.  Nmazing Magnetie
Trouble Light, Mticks  anywhere ! More arders, Dbigger
pay. Write for demonstrutor and particular Magno,
G Beacon St Dept 4%9-A. Boston. Mauss,

Sell $5.00 Men's Driily Neves<itv tfar 500 Costs Quanti-
ties 7 Sample postpaid Sie. Cataleg hundreds Mousehold
Articles IFree. Mills Rales Co., 8401 Bioadway, New York.

Intormation, Sample 30¢ Coin
Lima, Ohio.

10 Articles. st Sellers.
or Stamps.  Kelly Cooo I Spring,

$10 daily stivering mirrers, pluting and refinishing lamps.
reflectors, autos. beds, chandeliers by new method. Outfits
furnished, Wiite Gunmetal Co., Ave. D, Deeatur, 11

Free Baooklet de-cribes ¢F Plans for making $20-%100
weelkly, home, oftie Your own business. Llite Co., Dept.
B.. 81 Elizabeth 8t., N Y.

Your Chemical problems solved and workinyg process fur-
ni~hed for Five Dotlirw. Write ane. . Stedman Rich-
ards. Consulting Chemist, Box 2402, Doston, Mass.,

_ Attention Chemical Experimenters! 100 chemicals con-
ststing ot complete selection for the exnetimenter's labora-
tory.  Chemicals of highest quality obtalnable sufficlent
quantities for hundreds of experiments, Apparatus with
this outfit to perfonin manv experiments.  Really ideal tor
any laboratory.  Price $1.046. 50 pieces high gmade heni-
cal apparatus containing  most  essential  equipment  for
luboratery.  Worth three times price asked.  Our price
$T.00. Postaze prepaid, ‘fend money order or C. 0. D
to Pines €hemical Co., 132} St Marks Ave,, Drooklyn,
New York.

Portable Chemical Laboratery for $5.00.  Detects wood
aleohol, ete. Camden Compaany, 1171 Tremont St., Boston,

Mass.
Formulas, ocesses, all lines; chemical problems solved.
Individual s e, Moderate charges. Lex B. Clore, In-

dustrial Chem Crawfordsville, Ind.

Insects Wanted

Cash paid for butterflics, insects. See Sinclair's Ad-
\'vrr_iw-n‘\-nt on page 266,

Instructions

Work for *"Uncle Sam."” Government Jobs:, Men—Women.
18 1o 500 810500 to §28%.00 month, Sieady, pleasant
work.  Short  hours. ‘aid vacation. No layoffs. tCommon
education usually sufficient.  Candidates epached  without
leaving home, Full particulars and page hook—Tree.
Wiite immediately. Today sure. Franklin Institute, Dept.
T+, Rochester, N. Y.

Railway Postal Clerks—DMail Carriers. $112.00—§2
month,  Steady.,  Compon education sufficient.
Rample cosching tfree. Write immediately.
stitute, Dept. T15, Rochester, N Y.

Inventions Wanted

tnventions Commercialized. Patented or unpatented
Write. Adam Fisher Mg, Co., 205 Enright, St. Louis, Mo

unpatented It you have
Jox 9u8, Eangor, Me,

Inventions Wanted—npatented,
an idea for sale. write Itartley,

Magic and Games

1lypnoti.m.

Magic tricks. Cand trick Coin tricks.
All five do0e. G

YVertriloguism. 64-page hoo 10 e
Venner, 2101 Jefferson, Louisville, K

Correspondence Courses

Gold Leaf Window Letters and Script Signs; no experi-
ence; 5009, protit; samples free. Dearman made $19.20
first two hours. Consolidated, 69-R, West Van DBuren,
Clicago.

Used correspondence school courses sold on repurchase

bagis.  Alwo rented and exchanged. Money-back guarantee,
Catalog free. (Courses bought). Lee Mountain, Pisgal.
Alabama.

Free with $25 order our large «ie hox. Rend 20c for our
large catalog of tricks. puzzles. wigs, zemsational escapes.
Oaks Magical Co, Dept. 514, Oshkosh, Wis.

Magic—Tricks, and supplies.  For Amateurs a3z well as
the great Profes~ionals. nd 10c today far large catalog.
Nteriing Magic Shop, Bex 33, Danville, Va.




July, 1929

Male Help Wanted

Science and Invention

Patents Wanted

Firemen, Brakemen, Baggagemen (white or colored), | (. lnventions  Commerciatized.  Datented or unpatented.
Sleeping Car, Train Porters (cclored), $150 nmonthly, Vrite, Adwm Fisher Mfg. Co., 205 Enright, St Louis, Mo,
Lxperience unnecessary. 897 Rallway DBureau, Fast St
Louis, 111

Personal
Miscellaneous
Let me read your character from  your hand-writine
. o . Nu > reading. 12c. Gra gist, 2309 Lawrence, Toledo,

Use Miniature Building Materials, 810 I Street, San 'll’vlixllvl.)h readiang. 12c. Graphologist 3049 Lawtence, Toledo
Diego, Calif.

For Lowest Prices on hrushes and new specialties. Write

Havicon Mfg, Co., Loudsville, Ky,

Old Coins

Photoplays Wanted

$ $ $ For Fhotoplay Plots, Steries accepted any form, re

vised, eriticised, copyrighted. marketed, Istah, 1917
Baoklet free. T'niversal Scenario Co., 223 Western & Sunm
Monira Bldg., Hollywood. ¢alif.
Califernia Gold, quarter size, 2Tc¢; half-dollar size, 53¢
Columbian nickel and catalegue, 10c.  Norman Nhultz, Dox
46, Salt Lake City, Ttah.
Printing, Outfits and Supplies
Print Your Own card stationery. eirculars. adwrti\:im:.
ete.  Juniar I* 3 joh presses, $11. rotary $140.
Pate”ts T'rint for other In‘r pmm Fasy rules m\nnlnul Write
for catalog  pr es,  type, paper. ete. Kelsey Company,
Q-¢, Meriden, Cenn.
Inventions Commercialized.  Patented or unpatented.
Wiite, Adam Fisher NMfg., Co., 205 Enright, St. Louis, Mo,
Salesmen Wanted
Patewt Attorneys Big money taking printing arders. TUnian label furnished.
101 Stanaard items covering every business.  Lowest prices.
tver 1000 free cut PPositively America’s largest printing
stationery line b quick »ales.  Repeat orders. 405,
commissions.  #Ship evorywhere.  Free outfit.  Complete in-
Patents. Time counts in applylng for patents. Don't structions.  Kacser-Blair. Dept. 132, Cineinnati, Ohijo.
1isk delay in protecting your ideas. Send sketch or model
for instructions or write for Free book, ““How to Obtain a
T'atent’”” and “"Record of Invention” form. No (’hur;:e1 f(ln
information on how to proceed. Communications strictly
contidential. Prompt, careful, efficient service. Clarence A. Amazing Serew- Holding Screw Driver! New l’:"(’“““]
O’trien, Registered Patent Attorney, Security Bank invention! Removes, inserts scerews instantly  inacee e
uilding (directly across street from patent office), Wash- places  Nells $1 100%  profit.  Factorles. mechanics,
ineton, D. C. See page 265, garages, radio clectricians buy on sight! Exclusive ter-
T T ritory.  Jiffy, 1071 Winthrop Bldg., Boston.
Monrce E. Miller, Ouray Bldg., Washington, D. €.
DNatent Lawyer, Mecharical, Electrical Expert. I3ooklet Punchboard Salesmen. $10.000 yearly. New line. Al
and Priority Record blank gratis. fast sellers. Lowest jpiices.  Full cammission on repeat
husine Catalog Free. IHinry!  YTuwitan Novelty Cuo.,
1409 Jackson, ¢Chicago.
Patents—Write for Froe Instructions. Scl_ld drawmg or
Atadel fur Dxamination.  Carl Miller, Registered Tatent
Attarney  (former Patent office examiner). 258 McGill
tuilding, Washington, D. (.
Song Poem Writers
Patents Procured: Trade-Marks Reqiﬁered—}’nt:limln;}ry
advice furnished withous charge. Booklet and orm for . R . 5 R
Gicelosing ddea fiee.  drsing L. MeCathran, 703 Interna- Seng  Poem  Writers: “"Real”  Troposition.  Hibbeler,
tional Building, Washingten, D. C. D24, 2101 N. Keystone, Chivago.
Patents—=end for form ‘“‘Evidence of Conception’” to be
<igned and witnessed. TFurm, fee schedule infermatian l'rc_('. .
Lancaster and .Allwine.  Registered Patent Attorneys in Song Writers
Tnited States and Canada, 242 Ouray Bldg., Washington,
D. C.
Songwriters: Suhstantial  Advance Royalties are paid
on l)l“)h\h(‘l ceeptance.  Write for Free Booklet on de-
“Inventer’s Adviser,”” Valuable Patentbook sent free. veloping for song words or musie requited by Talking
Labiner, § Park Itow, New York. I'teture~. Newramer Ax=ociates, 1674 Dioadway. New York.
Free! Song Writers Guiide. Bewver, D-24-1257 ¥,
“‘Inventors’ Guide’’ free on request; gives valuable in- Green Bay, Wise.
formation and advice for all who have original ideas or R
improvements. Frank Lederman, Reglstered Attormey and
Engineer, Broadway, New York City, —
Stamps and Coins
Patent Sense. A= one of the oldest firms in Ametiva we
sive inventors, at Jowest consistent charge. a service neted
far 1esult~, evidenced by many well-known patents of ex-
traordinaly value ook Patent-Nen-e. fiee,  Lavey & R
Lacey. 44 ¥ Street, Washington, D, €. Tatab, 1860, Stamps, 100, All Different, 3 cents. S 1. Quaker
Stamp Compaeny, Toledo, O.

Unpatented ldeas Can Be Scild. 1 tell yeu how and help

you make the sale. TFree particulars, (Copyrighted. )
Write W, T. Greene, 909 Barrister Bldg., Wa-hington, D. C.
Patent, Trade-Marks, Copyrights. Reliable services hy

EXIJCI‘IQH(C‘G nm(uxmner
Inquiries m\n;d

an

devating personal attention ty
eiach case, P

Reference furaiched. 13

Fishhurne, Patent Lawyer, 523-) McGilt Duilding, Wach-
ington, D. C

Patents. Tlooklet free. Highest references. Best re-
sults.  Promptness assured.  Watson K. Coleman, Patent

Attrorney, Washington, D,

Stamp Cellectors—Phillips’ MonthIy Bulletin (iltustratedy

Dooffers over 2,000 haruaine, sets, packets, ote, cach i=sue.
i Free. DPhillips, Box 1012, Hartford, Conn.
Telegraphy
Telegraphy—Doth  Alorce  and  Wireless—taught  thore
oughly and quickly., ‘Tremendous demand. Big salaries.
Wondeiful  opportimitie~.  Fapenzez lav chanve to ecarn
part. Sechool  estahlizhed  fifty  years. catalog  free.

Dmlge -~ Institute, Stone Bt.. Valpaai-o, Ind.
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hort -Wave
Manual

Prepared by Eminent Short-
Wave Experts

Edited by H. M. BAYER

Up-to-the-Minute Data—All
Worth-While Circuits

50c¢

THE COPY

FULL SIZE BLUEPRINTS
BOUND IN BOOK

As practically every ome today knows, some
of the finest programs are being broadcast
over the short-wave bands. There are many
reasons for this. Paramount among them all
is the fact that that entertainment, broad-
cast in this band, can be received over dis-
tances which with the ordinary broadcast
receiver would be impossible! Thousands of
letters, which pour in an unremitting stream
into our offices tell the same tale—it is a
common and everyday matter to receive pro-
grams from all foreign countries, from the
most distant climes. England, France, Ger-
many, towns on the African continent, from
every conceivable corner of the globe where
a station is located—programs come in with
surprising volume and clarity. One would
think they were hearing a New York, Chi-
cago or San Francisce station until the voice
of the announcer, many thousands of miles
away, discloses the true location of station.
In the SHORT-WAVE MANUAL you will
find complete diagrams, full size blueprints
pasted into the book, These tell plainly how
to construct all these short-wave circuits,
which our tireless laboratory researches have
shown to be most efficient.

The SHORT-WAVE MANUAL contains com-
plete information on everything concerning
Short-Wave reception. Large size book (same
size as Radio News) with a beautiful colored
cover. Replete with illustrations, diagrams
and with FULL SIZE BLUEPRINTS. This
big valuable book will show you how to
receive all the foreign countries clearly and
easily, Write today for your copy.

EXPERIMENTER
PUBLICATIONS, Inc.

381 Fourth Avenue New York

Muail This Coupon

!—n---------—---'
] vl
] EXPERIMENTER PUBLICATIONS, Inc. i
l381 Fourth Avenue, New York 1
] |
] Gentlemen: ' [ ]
[ ] Enclosed find 30c for which please send me 1
l:l copy of TIHE SHORT-WAVE MANUAIL. 1
| ]
fName ... M |
] ]
l:\ddre:s .......................................... [
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be without

the hair, the eyebrows and lashes;
adding that extra pound or taking off

and excessive weight—all is covered.
DUNNINGER’S PSYCHICAL BEAUTY SECRETS should be
INVESTIGATIONS every woman’s constant companion at

By JOSEPH DUNNINGER

In this remarkable new book the voice
of Houdini has been resurrected, as
though from the dead, and can be heard
to ccho again in sullen denunciation of
the ever-increasing number of spirit-
ualistic mediums who, since his de-
cease, have been parasitically bleeding
the innocent public of its choicest pos-
sessions whilst posing in the sacrilegious
guisc of the living dead.

Toseph Dunninger, famous magician,
Chairman of the SCIENCE and IN-
VENTION Investigating Committee
for Psychical Rescarch and the author
of several notable works on magtc, was
a close personal friend of the late Harry
Houdini. All the data appearing in this
book was taken from the personal notes
of the dead magician now in the posses-
sion of Dunninger. These and the
accompanying remarkable conclusions
drawn from the various successful ex-
poses of Houdini, together with the
tremendously  interesting revelations
contained in Dunninger’s Psychical
investigations, make this a book that
all should read. Over 116 pages. Large
gx12-inch size.

the boudéir. Critics the country over
have claimed that a fair price for a book
of this kind would be from three to five
dollars. However, due to our unique
way of publishing, we are able to give
this book to you at the phenomenally

low price of—

Per Copy

Sold at all newsstands or
write direct—112 pages—fully
illustrated-large magazine size

POPULAR CARD TRICKS
By WALTER B. GIBSON

Pleasant Entertainment for All

Walter B. Gibson has written what
is conceded to be the most complete
book of card tricks ever published.
There are literally hundreds of these
clever little tricks. You need not be
a professional in order to work them
out. There is no sleight-of-hand re-
quired. You can do any of them with

Only little or no practice. Simple to per-
form—difficult to guess.  Complete
instructions — hundreds of illustra-

OC tions.
Once you have mastered a few of the
Per Copy tricks that this book contains you will

At all newsstands
or write direct

BEAUTY SECRETS
By EVA NAGEL WOLF

This book, by Eva Nagel Wolf,
prominent editor of the beauty column
of one of the leading women’s magazines
and internationally known authority,
divulges to scekers of beauty the true

become  extremely  popular—always
cntertaining. Imagine the fun you can
have at a party. Just nonchalantly
pick up a deck of cards and inquire if
anyone has ‘“seen this one.” ‘Then
while all attention is focused on you
do these tricks one after another to the
admiration and wonderment of all.

This big book of entertain-
ment, fully illustrated—large
magazine size

secrets of their type-——just what is nec- Only
essary to make themselves most at-

tractive. “BEAUTY,” says Miss 25
Wolf, “is not dithcult to obtain once C
vou have learned the simple secrets of

type.” It is the purpose of this book Per Copy

to pass on to cvery woman these se-
crets—to show her the quickest and
easiest way to genuine beauty and at-
tractiveness.

At all newsstands
or write direct

There is nothing left unsaid—every -
phase of beauty culture is fully treated. & -
The art of make-up, care of the hands, -
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Let These Guides

\i§ Sotve -Your Problems

Haws]  Bwns) | Hawins oy o
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GUIDE}
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at your finger en

HAWKINS ELECTRICAL GUIDES LJit

3500 PAGES $1 A VOLUME
4700 PICTURES $1 R MONTH  SEND NO MONEY—SEND ONLY THIS COUPON

Know the facts in Electricity. They mean more money and better T R SN 3 R BN e s
position for you. Hawkins Guides tell you all you need to know ~
about Electricity. Every important electrical subject covered so THEO. AUDEL & CO.
you can1 undirstand it. Eas_\,lfoto ls,tudy ax}g apply. A complete, 65 West 23rd Street, New York City
practical working course, in volumes. Books are pocket size; . . e

e Please submit me for free examination, HAWKINS
fenllrevas [Orden & ssteday o [labk Bhck ELECTRICAL GUIDE (Price $1 a number). Ship at

once prepaid. the 10 numbers. [f sarisfactory, I agree

LEARN ALL ABOUT
Magnetism—Induction — Experiments — Dynamos — Electric Ma- to send you $1 within seven days and to further mail
vou $1 cach month until paid.

chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management

of Dynamos and Motors—Distribution Systems—Wiring—Wiring Name. ... .o

Currents and Alternators — Alternating Current Motors -— Transformers —

Converters—Rectiﬁers—Alternating Currept' Systems—Circuit Breakers— OCCIl])'ltiOﬂ

Measuring Instruments—Switchboards«Wmng-—PowerV Stations—Installing ¢ e NS Y TR T S T € orome A Ea E
'l‘elephone—'l'elegraph—Wireless—l}ells—.l"ighting—RallwaysA Also many

Modern Practical Applications of Electricity and Ready Reference Index E ! o

of the ten numbers. “mployve DV, e 90 TETE - 98 - oo aE GE DA s A aREE uves 5i

SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless Horme AdATeSSe vozzim 3z ammom »mm s 06166 1w do omidt i, i

you are satisfied.  Send Coupon now- -today—and get this great help

hbrary and see if it is not worth $100 to you you pay $1.00 a month for

ten months or return it. RefeneNnces mmime s 2iumea Mmmsaa o o0\ . .. . A 0.
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How | Made a Fortune
With a “Fool” Idea

Learn my money-making secret—Be a Real Estate
Specialist—Start at home, in your spare time—
Use my successful system—Free Book shows how.

lT’S a fool ideal”

That’s what my friends said,
when I told them about my
idea for starting a recal estate

business “on the side.”

But with that “fool” idea I made
more than one hundred thousand dol-
lars net profit.

No matter who you are, where you
are, or what your sex or present occu-
pation, if vou want to do what I did
—if you want to get out of the $25-a-
week crowd and build up a high-class
money-making business of your own—
right at home—in your spare time—
send at once for my free book which
opens wide the door of the biggest and
best money-making business oppor-
tunity you ever heard af in your whole

life.
Use My Successful System

When I started in real estate, 1
tossed overboard all the hit-or-miss,
haphazard, rule-of-thumb methods of
the past, and put into operation a sys-
tem of my own which is as superior to
the old way as the modern mazda lamp
is superior to the tallow candle of our
forefathers.

With little education—no experience
—no influence—and less than five dol-
lars capital—I started in my spare time
and met with instant success.

If you want to follow in my foot-
steps—if you want to use my amaz-
ingly successful system—send for my
free book now. It tells how I suc-
ceeded—how [ have helped other men
and women win big success—how you,
too, can succeed—how you can have a
splendid business of your own and
make more money than you ever made
before.

o o e e e e e e et e e e e e ]

PRESIDENT, American Business Builders, Inc.

(Authorized Capital, $500,000.00.)

Dept. G-15, 18 East 18 Street, New York, N, Y.
Mail me your free book telling how you made $100,000 in a new kind of

real estate business—how others are making big money—and how 1 can

do the same.

NAIME . . oo o e e e e

Print or write plainly
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A well-known Cartoonist’s conception of my idea

A Wonderful Business

Real estate—conducted my way—Iis
a great business. It is as permanent as
the earth itself. It is getting bigger
and bigger as the country grows. It
doesn’t require years of study to learn,
like most other businesses and profes-
sions. It offers enormous earnings to
ambitious men and women. Users of
my system are making $1000—$5000
—$10,000 on single deals—as much as
the average man gets for months and
vears of hard work. And the business
is practically unlimited. Ten million prop-

<

erties are now on the market for rent, sale
or exchange. And you can start with little
or no capital—right at home—in your spare
time. I did. So did others. So can you.
My free book tells you how,

Read These Records

Here are just a few brief extracts
from the many letters received from
happy users of my money-making real
estate system.

“Made $5500 on first deal after getting
your system.”—Mrs. Evalynn Balster, Illi-
nois. (Former School Teacher.) “Sold a
lot by your methods in less than one hour
and my commission was $800.”—J. A. Fur-
guson, Florida. (Former Dry Cleaner.)
*Sold over $100,000 worth of property my
first year with your methods.”—H. D. Van
Houten, New Jersey. (Former Grocery
Clerk.) “Have sold thousands of dcllars’
worth of property your way. Have deals
that will go beyond the $300,000 mark.”"—
Carrie Marshall, Mississippi.  (Former
Housckeeper.) My first day's work in real
estate netted me $435. [ recommend your
system to any one wishing to get into a
pleasant and profitable business.”—F, B.
Bennett, California. (Former Traffic Man-
ager.) “Have sold one $5000 lot and 3
houses so far with your system.”—Mrs. B.
H. Morehouse, New York. (Former House-
avife.)

These are just a few samples of suc-
cess that you will read about in my free
book. Get it. Read it. Follow its in-

structions. Make big money my way.

Get Free Book Now

My big, new illustrated book is filled
with fascinating facts about my kind of
real estate business—what 1 did—what
others are doing—what you can do.

Mail Coupon right now and get this val-
uable, money-making information free. It
doesn’t cost you a nickel to find out what
this book can do for you. So act at once.
You will never forgive yourself if you turn
vour back on this unusual chance to win big
business success. Address PRESIDENT,
American Business Builders, Inc, Dept.
G-15, 18 East 18 Street, New York.

Mail Coupon

. for FREE BOOK



